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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO membe

r bodies). The work of preparing International Standards is normally carried out through 1SO

technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

antal _in laican wwith 1SS0  alcn talkka nart 10 tha wnark 1S callahaoratas  claosebwith the
SHta— SO H—WtH—o aHt—tH—te—Werc—ro 1OSETY—YWtr

non-governrp
Internationa

Internationa

THOO—toico— OO oOTrTteoY

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting.\Publication as an

Internationa

Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 5167-2 was prepared by Technical Committee ISO/TC 30, Measuremient of fluid flow in closed condluits,

Subcommittge SC 2, Pressure differential devices.

This first edition of ISO 5167-2, together with the second edition of ISO 5167-1 and the first editionps of
ISO 5167-3 |and ISO 5167-4, cancels and replaces the first *edition of ISO 5167-1:1991, which has peen

technically r¢vised, and ISO 5167-1:1991/Amd.1:1998.

ISO 5167 consists of the following parts, under the general title Measurement of fluid flow by meaps of

pressure differential devices inserted in circular-cross section conduits running full .
— Part 1: General principles and requirements

— Part 2: Qrifice plates

— Part 3: Nozzles and Venturi nozzles

— Part 4:\fenturi tubes

© ISO 2003 — Al rights reserved
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Introduction

ISO 5167, consisting of four parts, covers the geometry and method of use (installation and operating
conditions) of orifice plates, nozzles and Venturi tubes when they are inserted in a conduit running full to
determine the flowrate of the fluid flowing in the conduit. It also gives necessary information for calculating the
flowrate and its associated uncertainty.

ISO
throu
to th
limitd

ISO
num

coefficients to be given with certain predictable limits of uncertainty.

The
pres
devid
ISO

a)

6167 (all parts) is applicable only to pressure differential devices in which the flow rema
ghout the measuring section and where the fluid can be considered as single-phase, butiis n

e measurement of pulsating flow. Furthermore, each of these devices can only be_used wit
of pipe size and Reynolds number.

6167 (all parts) deals with devices for which direct calibration experiments have been made

per, spread and quality to enable coherent systems of application to be-based on their|

devices introduced into the pipe are called “primary devices”. The derm primary device also
sure tappings. All other instruments or devices required for the\measurement are known as
es”. ISO 5167 (all parts) covers primary devices; secondary deyices') will be mentioned only o

6167 consists of the following four parts.
SO 5167-1 gives general terms and definitions, symbols, principles and requirements as wel
bf measurement and uncertainty that are to betused in conjunction with ISO 5167-2, ISO

SO 5167-4.

SO 5167-2 specifies orifice plates, which“ean be used with corner pressure tappings, D and |
appings?), and flange pressure tappings.

SO 5167-3 specifies ISA 1932 nozzles?3), long radius nozzles and Venturi nozzles, which di
and in the position of the pressiuire tappings.

SO 5167-4 specifies classi¢al Venturi tubes4).

cts of safety are not-dealt with in Parts 1 to 4 of ISO 5167. It is the responsibility of the us
he system meets applicable safety regulations.

ns subsonic
bt applicable
hin specified

sufficient in
results and

includes the
“secondary
tcasionally.

as methods
5167-3 and

D/2 pressure

ffer in shape

er to ensure

1

and secondary elements.

2)
3)

Orifice plates with “vena contracta” pressure tappings are not considered in ISO 5167.

succeeded by ISO in 1946.

4)

In the USA, the classical Venturi tube is sometimes called the Herschel Venturi tube.

© 1SO 2003 — Al rights reserved
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Measurement of fluid flow by means of pressure differential
devices inserted in circular-cross section conduits running

full —

Part 2:
Orifice plates

1 [BScope

This|part of ISO 5167 specifies the geometry and method of use (installation and operating cpnditions) of

orifige plates when they are inserted in a conduit running full to determine the flowrate of the flU
the donduit.

id flowing in

This|part of ISO 5167 also provides background information for'calculating the flowrate and is gpplicable in

conjuinction with the requirements given in ISO 5167-1.

This|part of ISO 5167 is applicable to primary devices having an orifice plate used with flan

ge pressure

tapp|ngs, or with corner pressure tappings, or with D, and D/2 pressure tappings. Other presslre tappings
suchl as “vena contracta” and pipe tappings have bgen used with orifice plates but are not covered by this part

of 130 5167. This part of 1ISO 5167 is applicable only to a flow which remains subsonic thn
measguring section and where the fluid can'be considered as single phase. It is not appli

oughout the
cable to the

meagurement of pulsating flow. It does noticover the use of orifice plates in pipe sizes less than 50 mm or

mor¢ than 1 000 mm, or for pipe Reynolds-numbers below 5 000.

2 Normative references

The |following referenced \documents are indispensable for the application of this documen
references, only the edition cited applies. For undated references, the latest edition of the
docyment (including-any amendments) applies.

ISO #006:1991, Weasurement of fluid flow in closed conduits — Vocabulary and symbols

ISO p167-4;2003, Measurement of fluid flow by means of pressure differential devices inserted in (
sectipn.cenduits running full — Part 1: General principles and requirements

. For dated
referenced

ircular-cross

3 Terms, definitions and symbols

For the purposes of this document, the terms, definitions and symbols given in ISO 4006 and
apply.

© 1SO 2003 — Al rights reserved
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4 Principles of the method of measurement and computation

The principle of the method of measurement is based on the installation of an orifice plate into a pipeline in
which a fluid is running full. The presence of the orifice plate causes a static pressure difference between the
upstream and downstream sides of the plate. The mass flowrate, ¢,,,, can be determined using Equation (1):

szm

The uncertai

C

T2
—d“4/2A
'94 \P £ 1

nty limits can be calculated using the procedure given in Clause 8 of ISO 5167-1:2003.

(1)

Computatior
different tern

Similarly, the

q
qy = —]
A

where pis th
As will be s

number, Re
ISO 5167-1:

of the mass flowrate, which is a purely arithmetic process, can be performed by replacin
ns on the right hand side of the basic Equation (1) by their numerical values.

value of volume flowrate, ¢ , is calculated from:

e fluid density at the temperature and pressure for which the volumeyis stated.

y the

()

pen later in this part of 1ISO 5167, the coefficient of discharge,.C, is dependent on the Reynolds

which is itself dependent on ¢,, and has to be obtained by iteration (see Annex
P003 for guidance regarding the choice of the iteration procedure and initial estimates).

A of

The diametg¢rs d and D mentioned in the formula are the values of the diameters at working conditions.

Measureme

nts taken at any other conditions should be corrected for any possible expansion or contracti

bn of

the orifice flate and the pipe due to the values of the.temperature and pressure of the fluid during the
measurement.

It is necessary to know the density and the viscasity of the fluid at the working conditions. In the case| of a
compressible fluid, it is also necessary to knowthe isentropic exponent of the fluid at working conditions.

5 Orifice plates

NOTE 1 The various types of standard orifice meters are similar and therefore only a single description is nepded.
Each type of $tandard orifice meteris-Characterized by the arrangement of the pressure tappings.

NOTE 2  Limits of use are’given in 5.3.1.

5.1 Descfiption

5.1.1 Genfral

The axial plane cross-section of a standard orifice plate is shown in Figure 1.

The letters given in the following text refer to the corresponding references in Figure 1.

5.1.2 General shape

5.1.21 The part of the plate inside the pipe shall be circular and concentric with the pipe centreline. The

faces of the

5.1.2.2

plate shall always be flat and parallel.

Unless otherwise stated, the following requirements apply only to that part of the plate located
within the pipe.

© ISO 2003 — Al rights reserved
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5.1.2.3 Care shall be taken in the design of the orifice plate and its installation to ensure that plastic
buckling and elastic deformation of the plate, due to the magnitude of the differential pressure or of any other
stress, do not cause the slope of the straight line defined in 5.1.3.1 to exceed 1 % under working conditions.

NOTE Further information is given in 8.1.1.3 of ISO/TR 9464:1998.

3

¢D
éd

Key
1 pstream face A
2 downstream face B

2@  Direction of flow.

Figure 1 — Standard orifice plate

5.1.3 Upstream face A

5.1.31 The upstream face A of the plate shall be flat when the plate is installed in the pipe with zero
diffefential pressure across it. Provided that it can be shown that the method of mounting does npt distort the
plate, this flathess may be measured with the plate removed from the pipe. Under these circumstances, the
plate may be considered to be flat when the maximum gap between the plate and a straight edge of length D
laid across any diameter of the plate (see Figure 2) is less than 0,005(D — d)/2, i.e. the slope is less than
0,5 % when the orifice plate is examined prior to insertion into the meter line. As can be seen from Figure 2,
the critical area is in the vicinity of the orifice bore. The uncertainty requirements for this dimension can be met
using feeler gauges.

© 1SO 2003 — Al rights reserved 3
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Key

1 orifice plg
2 pipe insid
3 straight €|
4  orifice
5 departure
5.1.3.2

of diameter
upstream fa
working con

W
i

te outside diameter
e diameter (D)
Hge

from flatness (measured at edge of orifice)

Figure 2 — Orifice plate-flatness measurement

The upstream face of the orifice plate shall have a roughnesé.criterion Ra < 10~4d within a

not less than D and which is concentric with the orifice.“In all cases, the roughness o
ce of the orifice plate shall not be such that it affects the.edge sharpness measurement. If, U
ditions, the plate does not fulfil the specified conditiens, it shall be repolished or cleaned

diameter of at least D.

5133
plate is inst3
of flow.

5.1.4 Dow|
5.1.4.1
5.1.4.2
each face,

upstream fa

5.1.4.3

5.1.5 Thic

5.1.5.1

VWhere possible, it is useful to provide a distinétive mark which is visible even when the o
lled to show that the upstream face of the orifice plate is correctly installed relative to the dire

hstream face B
The downstream face B shallbe flat and parallel with the upstream face (see also 5.1.5.4).
Although it may be convenient to manufacture the orifice plate with the same surface finis

t is unnecessary to-provide the same high quality finish for the downstream face as fo
Ce (see Reference-[1}but also see 5.1.9).

knesses F“and ¢

The thickness e of the orifice shall be between 0,005D and 0,02D.

The flatness @nd’surface condition of the downstream face may be judged by visual inspection.

Circle
f the
nder
to a

rifice
iction

h on
r the

=}

5.1.5.2
than 0,001D

5.1.5.3

The difference between the values of ¢ measured at any point on the orifice shall not be greater

The thickness E of the plate shall be between e and 0,05D.

However, when 50 mm < D < 64 mm, a thickness E up to 3,2 mm is acceptable.

It shall also meet the requirements of 5.1.2.3.

5.1.54

If D > 200 mm, the difference between the values of E measured at any point of the plate

shall

not be greater than 0,001D. If D <200 mm, the difference between the values of E measured at any point of
the plate shall not be greater than 0,2 mm.

© ISO 2003 — Al rights reserved
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5.1.6 Angle of bevel «

5.1.6.1 If the thickness FE of the plate exceeds the thickness e of the orifice, the plate shall be bevelled on
the downstream side. The bevelled surface shall be well finished.

5.1.6.2 The angle of bevel « shall be 45° + 15°,

5.1.7 Edges G,Hand|I

51.71 The upstream edge G shall not have wire-edges or burrs.
5.1.7.2 The upstream edge G shall be sharp. It is considered so if the edge radius is net |greater than
0,000 44.

If d 3 25 mm, this requirement can generally be considered as satisfied by visual inspection, by ghecking that
the gdge does not reflect a beam of light when viewed with the naked eye.

If d 425 mm, visual inspection is not sufficient.

If thgre is any doubt as to whether this requirement is met, the edge radius'shall be measured.
5.1.1.3 The upstream edge shall be square; it is considered to_be so when the angle betwegn the orifice
bore|and the upstream face of the orifice plate is 90° + 0,3°. The-orifice bore is the region of the orifice plate
between edges G and H.
5.1.1.4 The downstream edges H and | are within the;separated flow region and hence the requirements

for their quality are less stringent than those for edge G. This being the case, small defects (fof example, a
single nick) are acceptable.

5.1.8 Diameter of orifice d

5.1.841 The diameter d shall in all casés'be greater than or equal to 12,5 mm. The diameter rptio, f= d/D,
shalllbe always greater than or equal t@_0,10 and less than or equal to 0,75.

With|n these limits, the value of g<may be chosen by the user.

5.1.8.2 The value d of-thediameter of the orifice shall be taken as the mean of the measurgments of at
leasf four diameters at approximately equal angles to each other. Care shall be taken that the edge and bore
are jot damaged when making these measurements.

5.1.4.3 The _orifice shall be cylindrical.

No diameter=shall differ by more than 0,05 % from the value of the mean diameter. This refjuirement is
deemed tobe satisfied when the difference in the length of any of the measured diameters complies with the
said requirement in respect of the mean of the measured diameters. In all cases, the roughness [of the orifice

borelevilindrical-section-shall-hot-be-such-thatit affacts the-edae-sharnness-measuremaent
< A ALLEAC LA A LEA= A4 TTOTT OTTSIT 1Ot DU O0UTT U0t It SIIToOOTO— I TO A AR AR LN SR A A A AR R R A A A A LA A R R TG,

5.1.9 Bidirectional plates

5.1.9.1 If the orifice plate is intended to be used for measuring reverse flows, the following requirements
shall be fulfilled:

a) the plate shall not be bevelled;

b) the two faces shall comply with the specifications for the upstream face given in 5.1.3;

© 1SO 2003 — Al rights reserved 5
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c) the thickness E of the plate shall be equal to the thickness e of the orifice specified in 5.1.5; consequently,
it may be necessary to limit the differential pressure to prevent plate distortion (see 5.1.2.3);

d) the two edges of the orifice shall comply with the specifications for the upstream edge specified in 5.1.7.

5.1.9.2 Furthermore, for orifice plates with D and D/2 tappings (see 5.2), two sets of upstream and
downstream pressure taps shall be provided and used according to the direction of the flow.

5.1.10 Material and manufacture

The plate may be manufactured from any material and in any way, provided that it is and remains in
accordance with the foregoing description during the flow measurements.

5.2 Presgure tappings

5.21 Geng¢ral

For each orifice plate, at least one upstream pressure tapping and one downstream pressure tapping shall be
installed in gne or other of the standard locations, i.e. as D and D/2, flange or corneftappings.

A single orifice plate may be used with several sets of pressure tappings ‘suitable for different typgs of
standard orifice meters, but to avoid mutual interference, several tappings en‘the same side of the orifice plate
shall be offsgt by at least 30°.

The location|of the pressure tappings characterizes the type of standard orifice meter.

5.2.2 Orifice plate with D and D/2 tappings or flange tappings
5.2.21 The spacing / of a pressure tapping is the distance between the centreline of the pressure tapping
and the planle of a specified face of the orifice plate. When installing the pressure tappings, due accountishall
be taken of the thickness of the gaskets and/or sealihng material.

5.2.22 For orifice plates with D and D/2 tappings (see Figure 3), the spacing /, of the upstream pregsure
tapping is ngminally equal to D, but may betbetween 0,9D and 1,1D without altering the discharge coefficient.

The spacing /, of the downstream pressure tapping is nominally equal to 0,5D but may be between the
following values without altering the~discharge coefficient:

— between 0,48D and 0,52D'when S < 0,6;
— between 0,49D and.051D when £ > 0,6.

Both /; and 4, spacings are measured from the upstream face of the orifice plate.

5.2.23 Fororifice plates with flange tappings (see Figure 3), the spacing /; of the upstream pregsure
tapping is nomimatty 254 mmmand-is measured - fromthe upstreanT face of theorifice pate:

The spacing /', of the downstream pressure tapping is nominally 25,4 mm and is measured from the
downstream face of the orifice plate.

These upstream and downstream spacings /4 and /', may be within the following ranges without altering the
discharge coefficient:

— 25,4 mm £ 0,5 mm when 8> 0,6 and D < 150 mm,;

— 25,4 mm £ 1 mm in all other cases, i.e. §< 0,6, or § > 0,6, but 150 mm < D < 1 000 mm.

6 © ISO 2003 — Al rights reserved
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5224 The centreline of the tapping shall meet the pipe centreline at an angle as near to 90° as possible,
but in every case within 3° of the perpendicular.

5225 At the point of break-through, the hole shall be circular. The edges shall be flush with the internal
surface of the pipe wall and as sharp as possible. To ensure the elimination of all burrs or wire edges at the
inner edge, rounding is permitted but shall be kept as small as possible and, where it can be measured, its
radius shall be less than one-tenth of the pressure tapping diameter. No irregularity shall appear inside the
connecting hole, on the edges of the hole drilled in the pipe wall or on the pipe wall close to the pressure

tapping.

5.2.2.6 Conformity of the pressure tappings with the requirements specified in 5.2.2.4 and 5.2.2.5 may be

judgedby vistuatimspectior:

5.2.4.7 The diameter of pressure tappings shall be less than 0,13D and less than 13 mm:
No restriction is placed on the minimum diameter, which is determined in practiceqby'the need to prevent
accidental blockage and to give satisfactory dynamic performance. The upstream (@and downstream tappings
shalllhave the same diameter.

5.2.4.8 The pressure tappings shall be circular and cylindrical over @~length of at least 2,5 times the
interpal diameter of the tapping, measured from the inner wall of the pipeline.

5.2.4.9 The centrelines of the pressure tappings may be located\in any axial plane of the pipgline.

5.2.4.10 The axis of the upstream tapping and that of the downstream tapping may be locatef in different
axiallplanes, but are normally located in the same axial plane.

1P 1,

oD
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
A
od

Key
1 1) and D/2'pressure tappings
2 flange tappings

@  Direction of flow.
b ,=D+0,1D

¢ 1,=0,5D+0,02D for f< 0,6
0,5D £ 0,01D for 5> 0,6

d [, =0,=(254%0,5) mm for #>0,6 and D < 150 mm
(25,4 £ 1) mm for f< 0,6
(25,4 £ 1) mm for #> 0,6 and 150 mm < D < 1 000 mm

Figure 3 — Spacing of pressure tappings for orifice plates with D and D/2 tappings or flange tappings

© 1SO 2003 — Al rights reserved 7
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5.2.3 Orifice plate with corner tappings (see Figure 4)

5.2.31 The spacing between the centrelines of the tappings and the respective faces of the plate is equal
to half the diameter or to half the width of the tappings themselves, so that the tapping holes break through the
wall flush with the faces of the plate (see also 5.2.3.5).

5.2.3.2 The pressure tappings may be either single tappings or annular slots. Both types of tappings may
be located either in the pipe or its flanges or in carrier rings as shown in Figure 4.

g
3\ b/
A
Z NN v
77 -
S
1 s
——— 3| s :
2 ,
c 4

i

°

Key

1 carrier ring with annular slot
2 individual tappings

3 pressure tappings

4  carrierring

5 orifice plate

2  Direction of flow.

f = thickness of the slot

length of upstream ring

= length of the downstream ring

diameter of the carrier ring

= width of annular slot or diameter of single tapping
= distance from upstream step to carrier ring

g, h = dimensions of the annular chamber

@j = chamber tapping diameter

[
I}

[STRES R o}
1

[
|

Figure 4 — Corner tappings
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3 The diameter a of a single tapping and the width a of annular slots are specified

below. The

minimum diameter is determined in practice by the need to prevent accidental blockage and to give
satisfactory dynamic performance.

For clean fluids and vapours:

— for < 0,65: 0,005D < a < 0,03D;

— for £>0,65:0,01D < a < 0,02D.

If D <100 mm, a value of ¢ up to 2 mm is acceptable for any £.

For lny values of g

5.2.3
cont
axes

5.2.3
mee

If the
shall

The
of th

The
5.2.3

pipe
follo

The

The

for clean fluids: 1 mm < a < 10 mm;

for vapours, in the case of annular chambers: 1 mm < a < 10 mm;

for vapours and for liquefied gases, in the case of single tappings: 4 mm £¢ < 10 mm.

4 The annular slots usually break through the pipe over the entire perimeter, with
nuity. If not, each annular chamber shall connect with the inside of the pipe by at least four g
of which are at equal angles to one another and the individual @pening area of which is at least]

the centreline of the pipe at an angle as near to 90° as possible.

re are several individual pressure tappings in the,same upstream or downstream plane, the
form equal angles with each other. The diameters-of individual pressure tappings are specified

pressure tappings shall be circular and cylindrical over a length of at least 2,5 times the inten

b tappings measured from the inner wall.of the pipeline.
Lipstream and downstream pressure tappings shall have the same diameter.
.6 The internal diameter 4 of the carrier rings shall be greater than or equal to the diam
to ensure that they do npt protrude into the pipe, but shall be less than or equal to 1,04D. M
ving condition shall bermet:
O T R s L
D 0,1+2,3p
engths c:and ¢’ of the upstream and downstream rings (see Figure 4) shall not be greater tha

thickness 1 of the slot shall be greater than or equal to twice the width « of the annular slot.

no break in
penings, the
12 mm?Z.

5 If individual pressure tappings, as shown in Figure4; are used, the centreline of the tappings shall

r centrelines
in 5.2.3.3.

nal diameter

eter D of the
oreover, the

@)

n 0,5D.

The area of

the

cross-section of the annular chamber, ¢h, shall be greater than or equal to half the total

area of the

opening connecting this chamber to the inside of the pipe.

5.2.3.7 All surfaces of the ring that are in contact with the measured fluid shall be clean and

well-

5.2.3.8

machined finish. The surface finish shall meet the pipe roughness requirements (see 5.3.1).

shall have a

The pressure tappings connecting the annular chambers to the secondary devices are pipe-wall

tappings, circular at the point of break-through and with a diameter j between 4 mm and 10 mm (see 5.2.2.5).

5.2.3.9

each other, but they shall both conform with the preceding requirements.

© 1SO 2003 — Al rights reserved
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5.2.3.10

5.3 Coefficients and corresponding uncertainties of orifice plates

The diameter of the pipe shall be measured as specified in 6.4.2, the carrier ring being regarded
as part of the primary device. This also applies to the distance requirement given in 6.4.4 so that s shall be
measured from the upstream edge of the recess formed by the carrier ring.

Il be
%iven
sing

S no

5.3.1 Limits of use
Standard orifice plates shall only be used in accordance with this part of ISO 5167 under the following
conditions.
For orifice plates with corner or with D and D/2 pressure tappings:
— d>=12,% mm;
— 50 mm Kk D <1000 mm;
0,1 < p|< 0,75;
— Rep > 9000 for 0,1 < < 0,56;
—  Rep =16 000 B2 for > 0,56.
For orifice plates with flange tappings:
— d>=12% mm;
— 50 mm kK D <1000 mm;
— 0,1 < p|<0,75.
Both Rep, > % 000 and Rep, > 17032D
where D is gxpressed in millimetres.
The pipe infernal roughness shall satisfy the following specification if the uncertainty values in this part of
ISO 5167 arg to be met, i.e. the value-ef the arithmetical mean deviation of the roughness profile, Ra, sh
such that 10fRa/D is less than the maximum value given in Table 1 and greater than the minimum value
in Table 2. The discharge coefficient equation (see 5.3.2.1) was determined from a database collected
pipes whosqg roughness is knewn; the limits on Ra/D were determined so that the shift in discharge coefficient
due to using a pipe of a different roughness should not be so great that the uncertainty value in 5.3.3.1
longer met. Information\regarding pipe roughness may be found in 7.1.5 of ISO 5167-1:2003. The work on
which Table$ 1 and 2.are based is described in the references [2] to [4] in the Bibliography.
Table 1 — Maximum value of 104Ra/D
ﬂ ReD
<10* | 3x104 10 3x10% 108 3x108 107 3 x107 108

< 0,20 15 15 15 15 15 15 15 15 15

0,30 15 15 15 15 15 15 15 14 13

0,40 15 15 10 7,2 52 4.1 3,5 3.1 2,7

0,50 11 7,7 4,9 3,3 2,2 1,6 1,3 1,1 0,9

0,60 5,6 4,0 2,5 1,6 1,0 0,7 0,6 0,5 0,4

> 0,65 4,2 3,0 1,9 1,2 0,8 0,6 0,4 0,3 0,3
10 © 1SO 2003 — All rights reserved
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Table 2 — Minimum value of 104Ra/D (where one is required)

5 Rep,
< 3x108 107 3 x 107 108
< 0,50 0,0 0,0 0,0 0,0
0,60 0,0 0,0 0,003 0,004
> 0,65 0,0 0,013 0,016 0,012
The roughness-shall-meetrequirements—given-inTables1-and 2 for 10D upsireamof theorifice plate. The
roughness requirements relate to the orifice fitting and the upstream pipework. The downstreamyfoughness is
not gs critical.
For ¢xample, the requirements of this section are satisfied in either of the following cases:
— [ um < Ra<6um,D =150 mm, B8 < 0,6 and Rep, < 5 x 107;
— [,5um < Ra <6 pm, D > 150 mm, B> 0,6 and Re;, < 1,5 x 107.
Where D is less than 150 mm, it is necessary to calculate the maximum and minimum values| of Ra using
Tables 1 and 2.
5.3.4 Coefficients
5.3.21 Discharge coefficient, C
The Hischarge coefficient, C, is given by the Reader-Harris/Gallagher (1998) equation [3:
10851 108
C =0,596 1+ 0,026 182 —0,216 38 + 0,000 521{ ﬂ} +(0,018 8 + 0,006 34)3°
€D ¢D
-10L 7L g* 11\ 213
+ (0,043 + 0,080e ™" "1 — 0,423e " "1)(1-0,114) Y 0,031(M5 - 0,8M5%5 )5 " (4)
1-
Where D < 71,12 mm (2,8 in)) the following term shall be added to Equation (4):
1 0,011(0,75~3) 2.8 - -2
’ ' " 254
In these equations
B A= /D) is the diameter ratio, with the diameters 4 and D expressed in millimetres;
Rep is the Reynolds number calculated with respect to D;
Ly (=14/D) is the quotient of the distance of the upstream tapping from the upstream face of the plate
and the pipe diameter; and
L'y (=1'5/D) is the quotient of the distance of the downstream tapping from the downstream face of the
plate and the pipe diameter (L', denotes the reference of the downstream spacing from the
downstream face, while L, would denote the reference of the downstream spacing from the
upstream face);
My = 2L
1-p

© 1SO 2003 — Al rights reserved 1
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%

0004
ReD

jO,S

The values of L, and L', to be used in this equation, when the spacings are in accordance with the
requirements of 5.2.2.2, 5.2.2.3 or 5.2.3, are as follows:

Ly=L"%

for corner tappings:

=0

forD a
1

L1 =
’2 = O’L

for flang

Ly=L"p

where D is e

The Reade
specified in
'» which do

Equation (4)
limits of us
ISO 5167-1.

Values of C
not intended

5322 E

For the thr
[expansion]

e=1-

—

Equation (5)

D2 tappings:

|7
e tappings:

25,4
D

xpressed in millimetres.
b.2.2 or 5.2.3. In particular, it is not permitted to enter into the equation pairs of values of L
not match one of the three standardized tapping arrangements.

as well as the uncertainties given in 5.3.3, is.ohly valid when the measurement meets a
specified in 5.3.1 and the general instaliation requirements specified in Clause 6 ar

a)
-

as a function of g, Rep, and D are given-for convenience in Tables A.1 to A.11. These value
for precise interpolation. Extrapolation is not permitted.

kpansibility [expansion] factor, ¢

be types of tapping/arrangement, the empirical formulal®l for computing the expans
factor, ¢, is as follows:
J1/K

is-applicable only within the range of the limits of use specified in 5.3.1.

P2

Q35$+Q256ﬂ4-+Q93ﬂ8) 1—(
1

-Harris/Gallagher (1998) equation, Equation (4), is only, valid for the tapping arrangements

and

| the
d in

b are

bility

()

Test results for the determination of ¢ are only known for air, steam and natural gas. However, there is no
known objection to using Equation (5) for other gases and vapours of which the isentropic exponent is known.

Nonetheless, Equation (5) is applicable only if p,/p4 > 0,75.

Values of the expansibility [expansion] factor as a function of the isentropic exponent, the pressure ratio and
the diameter ratio are given for convenience in Table A.12. These values are not intended for precise

interpolation

12

. Extrapolation is not permitted.

© ISO 2003 — Al rights reserved
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5.3.3 Uncertainties

5.3.3.1  Uncertainty of discharge coefficient C

For all three types of tappings, when g, D, Rep, and Ra/D are assumed to be known without error, the relative
uncertainty of the value of C is equal to:

0,7-5)% for 0,1 < #<0,2;

0,5% for 0,2 < < 0,6;

1,6675—-05)%  for0,6 <f<O0,75.

If D« 71,12 mm (2,8 in), the following relative uncertainty should be added arithmetically to the ab
1 0,9(0,75- ) 28— -2 |
—— 0
25,4
If #3 0,5 and Rep <10 000, the following relative uncertainty should be added arithmetically t
valugs:
+ 0,5 %
5.3.3.2 Uncertainty of expansibility [expansion] factor ¢
Wheh g, Aplp, and « are assumed to be known without errér, the relative uncertainty of the value
to
35 2 o,
Kp1q
5.4 | Pressure loss, A@
5.4.1 The pressure loss, Aw, for.the orifice plates described in this part of ISO 5167 is approxim
to the differential pressure Ap by Equation (7)
N1- 8 (1 C ) Cﬂ
Aw =
N1=-5 (1 c? )+C,B
This|pressure-oss is the difference in static pressure between the pressure measured at the
upstfeam side of the orifice plate, at a section where the influence of the approach impact press
to the plate-is still negligible (approximately D upstream of the orifice plate), and that meas
dow

proflle through an or|f|ce meterrng system

ove values:

p the above

of ¢is equal

ately related

(7)

wall on the
ure adjacent
ured on the
jet may be

stream srde of the orifice plate where the statlc pressure recovery by expansmn of the

5.4.2 Another approximate value of A@/Ap is

Aw@

_1_p"9
Ap P

© 1SO 2003 — Al rights reserved
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5.4.3 The pressure loss coefficient, K, for the orifice plate is (see Reference [7])

4 2
(| 1-pta-c?)

Ccp?

2

where K is defined by the following equation:

Ao
K_%sz
[ /
— ::%( ) !
—— 7/ /
—\ & {
— E& i )
[ [
9 \ \
FIFIN 6
I N/ HH
|
1 || 2 3 A
o
A — .
/f < g g 3
§
Al )| )
g
Key
plane of upsiream pressure tappings

plane of downstream pressure tappings
plane of “vena contracta” (highest velocities)
plane of temperature probe

secondary flow regions

thermometer pocket or well

pressure tappings

pressure distribution on the wall

mean temperature distribution

© 00 NO O WODN -

Figure 5 — Approximate profiles of flow, pressure and temperature in an orifice metering system
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6 Installation requirements

6.1 General

General installation requirements for pressure differential devices are given in Clause 7 of ISO 5167-1:— and
should be followed in conjunction with the additional specific requirements for orifice plates given in this clause.
The general requirements for flow conditions at the primary device are given in 7.3 of ISO 5167-1.—. The
requirements for use of a flow conditioner are given in 7.4 of ISO 5167-1:—. For some commonly used fittings,
as specified in Table 3, the minimum straight lengths of pipe indicated may be used and detailed requirements
are given in 6.2. However, a row conditioner as specified in 6.3 will permit the use of a shorter upstream pipe
length: mor fficient straight
length to achieve the desired level of uncertainty is not available. Downstream of a header the.yise of a flow
conditioner is strongly recommended. Many of the lengths given in 6.2 and all lengths given in.6:3|2 are based
on data included in Reference [8] of the Bibliography. Additional work which contributed to'the'lengths in 6.2 is
given in References [9] and [10].

6.2 | Minimum upstream and downstream straight lengths for installation between|various
fittings and the orifice plate

6.2.1 The minimum straight lengths of pipe required upstream and downstream of the orifice [plate for the
spedified fittings in the installation without flow conditioners are given in Table 3.

6.2.2 When a flow conditioner is not used, the lengths specified in Table 3 shall be regdrded as the
minimum values. For research and calibration work in particuldar, it is recommended that the upsfream values
spedified in Table 3 be increased by at least a factor of 2 to minimize the measurement uncertainty.

6.2.3 When the straight lengths used are equal to "or longer than the values specified in Golumns A of
Table 3 for “zero additional uncertainty”, it is not neceSsary to increase the uncertainty in discharge coefficient
to take account of the effect of the particular installation.

6.2.4 When the upstream or downstream;, straight length is shorter than the value corresponding to “zero
additional uncertainty” shown in ColumnsA and either equal to or greater than the “0,5 % additional
uncdrtainty” value shown in Columns B(of*Table 3 for a given fitting, an additional uncertainty of 0{5 % shall be
addgd arithmetically to the uncertainty in the discharge coefficient.

6.2.9 This part of ISO 5167 cannot be used to predict the value of any additional uncertainty whien either

a) ptraight lengths shorter-than the “0,5 % additional uncertainty” values specified in Columns B of Table 3
bre used; or

b) poth the upsfream and downstream straight lengths are shorter than the “zero additional| uncertainty”
values specified in Columns A of Table 3.

6.2.§ The-valve shown in Table 3 shall be set fully open during the flow measurement process. It is
recojmmended that control of the flowrate be achieved by valves located downstream of the prifice plate.
Isolating’valves located upstream of the orifice plate shall be set fully open, and these valves shall be full bore.
The valve should be fitted with stops for alignment of the ball in the open position. The valve shown in Table 3
is one which is of the same nominal diameter as the upstream pipe, but whose bore diameter is such that a
diameter step is larger than that permitted in 6.4.3.

6.2.7 In the metering system, upstream valves which are match bored to the adjacent pipework and are
designed in such a manner that in the fully opened condition there are no steps greater than those permitted
in 6.4.3, can be regarded as part of the metering pipework length and do not need to have added lengths as in
Table 3 provided that when flow is being measured they are fully open.

© 1SO 2003 — Al rights reserved 15
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6.2.8 The values given in Table 3 were determined experimentally with a very long straight length of pipe
upstream of the fitting in question so that the flow immediately upstream of the fitting was considered as fully
developed and swirl-free. Since in practice such conditions are difficult to achieve, the following information
may be used as a guide for normal installation practice.

a)

b)

c)

d)

If several fittings of the type covered by Table 3, treating the combinations of 90° bends alre

ady covered

by these tables as a single fitting, are placed in series upstream of the orifice plate the following shall be

applied.

1)

Between the fitting immediately upstream of the orifice plate, fitting 1, and the orifice plat

e itself there

shall be a straight length at least equal to the minimum length given in Table 3 appropriate for the

specificorifice ptatediameter ratiofmcomjurctiomwithr fittimg -
P) In addition, between fitting 1 and the next fitting further from the orifice plate (fitting 2
length at least equal to half the product of the diameter of the pipe between fitting1 and
the number of diameters given in Table 3 for an orifice plate of diameter ratio 0
conjunction with fitting 2 shall be included between fittings 1 and 2 irrespective of the ac
orifice plate used. If either of the minimum straight lengths is selected from Column B

arithmetically to the discharge coefficient uncertainty.

an expander, then the valve can be installed at the outlet,ofthe 2nd fitting from the orifi
required length between the valve and the 2nd fitting aceording to 2) should be added
between the orifice plate and the 1st fitting specified innTable 3; see Figure 6. It should |
6.2.8 b) shall also be satisfied (as it is in Figure 6).

n addition to the rule in a) any fitting, treating any‘two consecutive 90° bends as a single fit
ocated at a distance from the orifice plate at least as great as the distance given by the p
bipe diameter at the orifice and the number of\diameters required between that fitting and an

prifice plate. The distance between the orifice plate and the fitting shall be measured along t
f, for any upstream fitting, the distance meets this requirement using the number of

Hischarge coefficient uncertainty, but this additional uncertainty shall not be added more thar
he provisions of a) and b).

t is strongly recommended that a flow conditioner (see 7.4 of 1ISO 5167-1:2003) should

1,5 times the cross‘sectional area of the operating flow meter tubes) since there will always
bf the flow profilesand a high probability of swirl.

When the_sécond (or more distant) fitting from the orifice is a combination of bends, ther
Table 3 ‘the' separation between the bends is calculated as a multiple of the diameter g
hemselves.

), a straight
fitting 2 and
67 used in
ual g for the
(i.e. prior to

taking the half value from fitting 1 to 2 of Table 3, a 0,5 % additienal”uncertainty shall be added

If the upstream metering section has a full bore valve (as in Table 3) preceded by anothgr fitting, e.g.

e plate. The
o the length
e noted that

ing, shall be
oduct of the
orifice plate

pbf the same diameter ratio in Table 3, regardless of the number of fittings between that fifting and the

he pipe axis.
liameters in

Column B but not that in Column A'then a 0,5 % additional uncertainty shall be added arithmetically to the

once under

be installed

Hownstream of a metering system header (e.g. one whose cross-section area is approximalely equal to

be distortion

in applying
f the bends

© 1SO 2003 — Al rights reserved
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14D 140

Key
1
2
3

expander
full bore K
orifice plg

6.2.9 Byv
second fittin
10 times the

6.2.9.1
valve and {
perpendicula
in perpendic
additional to
upstream arj
two bends i
planes to the

6.2.9.2
between the

280

all valve or gate valve fully open
te

Figure 6 — Layout including a fulkbore valve for 5= 0,6

ay of example, three cases of the application of 6.2.8 a) and b) are considered. In each case
j from the orifice plate is two bends_in(perpendicular planes (the separation between the ben
diameter of the bends) and the orifice plate has diameter ratio 0,4.

he orifice plate shall be.‘at' least 12D (from Table 3) and that between the two beng
r planes and the valve_shall be at least 22D [from 6.2.8 a)]; the distance between the two b

ular planes and the orifice plate shall be at least 44D [from 6.2.8 b)]. If the valve has length 1

tal length of 9D is.'required which may be either upstream or downstream of the valve or {
d partly downstream of it. 6.2.8 a) 3) could also be used to move the valve to be adjacent t

n perpendicular_planes provided that there is at least 44D from the two bends in perpendi
orifice plate’[see Figure 7 b)].

If thevfirst fitting is a reducer from 2D to D over a length of 2D [see Figure 7 ¢)], the disf]
reducer and the orifice plate shall be at least 5D (from Table 3) and that between the two b

, the
ds is

If the first fitting is a full bare-ball valve fully open [see Figure 7 a)], the distance between the

s in
ends
D an
artly
b the
cular

ance
ends

in perpendic

ular'planes and the reducer shall be at least 22 x 2D [from 6.2.8 a)]; the distance between th¢ two

bends in perpendicular planes and the orifice plate shall be at least 44D [from 6.2.8 b)]. So no additional
length is required because of 6.2.8 b).

6.2.9.3

If the first fitting is an expander from 0,5D to D over a length of 2D [see Figure 7 d)], the dist

ance

between the expander and the orifice plate shall be at least 12D (from Table 3) and that between the two
bends in perpendicular planes and the expander shall be at least 22 x 0,5D [from 6.2.8 a)]; the distance
between the two bends in perpendicular planes and the orifice plate shall be at least 44D [from 6.2.8 b)]. So
an additional total length of 19D is required which may be either upstream or downstream of the expander or
partly upstream and partly downstream of it.
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) I
\_/
(22 + XD D (12 + YD
a) x>0,y>0,x+y>9
) I
NG
D > 430
b)

)

z LLD 2D =50

c)

0,50

)

(1 + XD 20 (12 + y)D

d x>0,y=>0,x+y=>19

Figure 7 — Examples of acceptable installations (see 6.2.9)
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6.3 Flow conditioners

6.3.1 General

A flow conditioner can be used to reduce upstream straight lengths either through meeting the compliance test
given in 7.4.1 of 1SO 5167-1:2003, in which case it can be used downstream of any upstream fitting, or
through meeting the requirements of 7.4.2 of ISO 5167-1:2003, which gives additional possibilities outside
compliance testing. In either case the test work shall be carried out using orifice plates.

Unpatented flow conditioners which have met the compliance test of ISO 5167-1 are the 19-tube bundle flow
straightener (1998) and the Zanker flow conditioner plate. Annex B describes some patented flow conditioners

which have
straightener
6.3.3.2 desq

met the compliance test. 6.3.2 and 6.3.3 give the situations in which the 19-tube bundle
(1998) and the Zanker flow conditioner plate can be used upstream of orifice plates: 6.8.24
ribe the situations in which the 19-tube bundle flow straightener (1998) and the Zanker

conditioner plate can be used downstream of any fitting; 6.3.2.3 describes some additional situations in

the 19-tube
describes s
straight leng
there shoulg
sufficiently s

6.3.2 19-ty

6.3.21 D

6.3.2.1.1

The 19-tube
Figure 8.

In order to r
(1998) and t

0,95D

The length, |

6.3.2.1.2

It is necess
thickness. T
tubes shall h

The wall thi

bundle flow straightener (1998) may be used to reduce the required upstream’\length. Anr
bme flow conditioners which can be used upstream of orifice plates and the_requirement
ths associated with them. It is not intended that the inclusion of the flow ¢onditioners desc
limit the use of other flow conditioner designs which have been tested jand proved to pr
mall shifts in discharge coefficient.

be bundle flow straightener (1998)

pscription

Design

bundle flow straightener (1998) shall consist of+19 tubes arranged in a cylindrical pattern
bduce the swirl that can occur between the exterior tubes of the 19-tube bundle flow straigh
he wall of the pipe, the maximum outside diameter of the flow straightener, Dy, shall satisfy
Df< D

[, of the tubes shall be between 2D and 3D, preferably as close to 2D as possible.

Tubing of the 19-tube bundle flow straightener (1998)

pry for all the-tubes in the tube bundle to be of uniform smoothness, outer diameter and
he individual tube wall thickness of the 19-tube bundle flow straightener (1998) shall be thi

ave an inférnal chamfer on both ends.

kness shall be less than 0,025D; this value is based on the wall thickness of the tubes us

flow
and
flow
hich
ex B
s for
ribed
bvide

8s in

ener

wall
n. All

bd to

collect the d

hta-on which this part of ISO 5167 is based.

6.3.2.1.3

Fabrication of the 19-tube bundle flow straightener (1998)

The 19-tube bundle flow straightener (1998) shall be sturdily fabricated. Individual tubes should be welded
together at the points of contact, at least at both ends of the tube bundle. It is important to ensure that the
tubes are parallel to each other and to the pipe axis since, if compliance with this requirement is not met, the
straightener itself may introduce swirl into the flow. Centring spacers may be provided on the outside of the
assembly to assist the installer in centring the device in the pipe; these may take the form of small lugs or
small rods parallel to the pipe axis. After being inserted in the pipe, the tube bundle shall be securely fastened
in place. Secure fastening, however, should not distort the tube bundle assembly with respect to symmetry
within the pipe.
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L
Key
1 rminimized gap
2 pipe wall
3 tpbe wall thickness
4 dentring spacer options (typically four places)

Q
1

¢ is the flow straightener outside diameter.

Figure 8 — 19-tube bundle flow straightener (1998)

6.3.42.1.4 Pressure loss

The pressure loss coefficient, K, for the 19-tube bundle flow straightener (1998) is approximately ¢qual to 0,75,
whelle K is given by the following equation:

K = 1AP02
2PV
whele

Ap. is the pressure loss across the 19-tube bundle flow straightener (1998);

b is.the density of the fluid in the pipe;

~is the mean axial velocity of the fluid in the pipe.

6.3.2.2 Installation downstream of any fitting

6.3.2.21 The 19-tube bundle flow straightener (1998) shown in Figure 8 can be used downstream of any
upstream fitting with an orifice plate whose diameter ratio is 0,67 or smaller provided that it meets the
manufacturing specification in 6.3.2.1 and is installed in accordance with 6.3.2.2.2.

6.3.2.2.2 The 19-tube bundle flow straightener (1998) shall be installed so that there is at least 30D
between the orifice plate and any upstream fitting. The 19-tube bundle flow straightener (1998) shall be
installed so that the distance between the downstream end of the 19-tube bundle flow straightener (1998) and
the orifice plate is equal to 13D + 0,25D.
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6.3.2.3 Additional options

6.3.2.3.1 A 19-tube bundle flow straightener (1998) may also be used to reduce the required upstream
straight length in situations outside the situation described in 6.3.2.2. The 19-tube bundle flow straightener
(1998) shall be as described in 6.3.2.1.

The permitted locations for the 19-tube bundle flow straightener (1998) depend on L;, the distance from the
orifice plate to the nearest upstream fitting, measured to the downstream end of the curved portion of the
nearest (or only) bend or of the tee or the downstream end of the curved or conical portion of the reducer or
expander.

Table 4 proyidesthe permittedtocationm range and—the Tecommendedtocation for the—t9=tube bumndte] flow
straightener|(1998) for two ranges of Ly

— 30D > Ik > 18D, and
— L;>30D.

L; shall be greater than or equal to 18D. The locations for the 19-tube bundle flow straightener (1998) are
described in| Table 4 in terms of the straight lengths between the downstream end(oefithe 19-tube bundle flow
straightener|(1998) and the orifice plate.

If, for a particular upstream fitting, an orifice plate diameter ratio and a value‘of L;, there is no location sihown
in Table 4 fgr a 19-tube bundle flow straightener (1998), then an installation with this fitting, £ and L;, is not
recommended. In this case, an increase in L; and/or a reduction in g is:hecessary.

The length required downstream of the orifice plate shall be as given in Table 3.
An example |of the use of Table 4 is given in 6.3.2.4.

6.3.2.3.2 When the straight length between orifice plate and 19-tube bundle flow straightener (1998)|is in
accordance [with the values specified in Columns A of Table 4 and the downstream straight length in
accordance |with Column A of Table 3 for “zerg-additional uncertainty”, it is not necessary to increasg¢ the
uncertainty in discharge coefficient to take account of the effect of the particular installation.

6.3.2.3.3  JAn additional uncertainty of.0;5'% shall be added arithmetically to the uncertainty in the discharge
coefficient when either:

a) the stra|ght length between @rifice plate and 19-tube bundle flow straightener (1998) is not in accordance
with thel value correspondingto “zero additional uncertainty” shown in Columns A but in accordance with
the value corresponding 100,5 % additional uncertainty” shown in Columns B of Table 4; or

b) the downstream sstraight length is shorter than the value corresponding to “zero additional uncertginty”
shown in Column*A but either equal to or greater than the “0,5 % additional uncertainty” value shoyn in
Column|B of Table 3 for a given fitting.

6.3.2.3.4 [ThispartolSO-5167 cannot-be-used-to-predist-the-value-ofany-additionaluncertaintywhen:
a) the straight length between orifice plate and 19-tube bundle flow straightener (1998) is not in accordance
with the value corresponding to “0,5 % additional uncertainty” shown in Columns B of Table 4; or

b) the downstream straight length is shorter than the “0,5 % additional uncertainty” value specified in
Column B of Table 3; or

c) both the straight length between orifice plate and 19-tube bundle flow straightener (1998) is not in
accordance with the value corresponding to “zero additional uncertainty” shown in Columns A of Table 4
and the downstream straight length is shorter than the “zero additional uncertainty” value specified in
Column A of Table 3.
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6.3.2.3.5 The values given in Table 4 were determined experimentally with a very long straight length
mounted upstream of the fitting in question so that the flow immediately upstream of the fitting was considered
as fully developed and swirl-free. Since in practice such conditions are difficult to achieve, there shall be at
least 15D of straight pipe between the fitting listed in Table 4 and the nearest fitting beyond that one, unless
the columns relating to any fitting are used.

6.3.24 An example

If it is necessary to install a single bend upstream of an orifice plate of diameter ratio 0,6, there are two options
using a 19-tube bundle flow straightener (1998) which will reduce the upstream length in comparison with the
42D required (see Table 3) if no flow conditioner is used. Either an installation as in 6.3.2.2.2 is permissible
[see Figure 9 a)] which has the advantage that any fitting can be placed at any distance upstream of thg single
bend or an |installation as in Table 4 is permissible [see Figure 9 b)] which gives a shorter straight 1ength
required downstream of the bend but a straight length required upstream of the bend. If the upstream strpight
length from the orifice plate to the bend is greater than or equal to 30D, Table 4 can also be used {0 provjde a
wider range [of tube bundle locations but since these locations will rarely be required in desighing installations
these optiong are not shown in Figure 9.

1 30
L 20 130 £0,250

> 300

a) Installation using'6.3.2.2.2

150

30 130
20D 120

O

300
180

b) Installation using Table 4

Key
1 position of any fitting placed at any distance upstream of the single bend
2 position of previous fitting placed before straight length upstream of the single bend

Figure 9 — Examples of installations with a 19-tube bundle flow straightener (1998) downstream
of a single bend
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6.3.3 The Zanker flow conditioner plate

6.3.3.1 Description

The Zanker flow conditioner plate described here is a development of the Zanker conditioner described in
C.3.2.5 of ISO 5167-1:2003 The Zanker flow conditioner plate has the same distribution of holes in a plate but
does not have the egg-box honeycomb attached to the plate; instead the plate thickness has been increased
to D/8. It is not patented.

The Zanker flow conditioner platel!!] shown in Figure 10 met the compliance test requirements given in
74.1.2 to 7.4.1.6 of ISO 5167-1:2003 A Zanker flow conditioner plate which meets the manufacturing

spec

6.3.3

The

fication in 6.3.3.2 and is installed in accordance with 6.3.3.3 will be compliant with this part of,I§
.2  Design
Zanker flow conditioner plate is illustrated in Figure 10 and consists of 32 bored holes a

O 5167.

ranged in a

symmmetrical circular pattern. The dimensions of the holes are a function of the pipe inside diafneter D and

shall
a)

b)

The
appl

be as follows:

b ring of 4 central holes of diameter 0,141D + 0,001D on a pitch circle ‘diameter of 0,25D + 0,(
b ring of 8 holes of diameter 0,139D + 0,001D on a pitch circle diameter of 0,56D + 0,005 6D;
B ring of 4 holes of diameter 0,136 5D = 0,001D on a pitch cirele diameter of 0,75D + 0,007 5/
B ring of 8 holes of diameter 0,110D + 0,001D on a piteh circle diameter of 0,85D + 0,008 5D;
8 ring of 8 holes of diameter 0,077D + 0,001D onsa pitch circle diameter of 0,90D + 0,009D.
olerance on the diameter of each hole is £.0,1 mm for D < 100 mm.

perforated plate thickness, #;, is sugh;that 0,12D < ¢, < 0,15D. The flange thickness dep

ication; the outer diameter and flange\face surfaces depend on the flange type and application.

02 5D;

ends on the

D/8

Figure 10 — Drawing of the Zanker flow conditioner plate
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The pressure loss coefficient, K, for the Zanker flow conditioner plate is approximately equal to 3, where K is
given by the following equation:

K = 1AP02
2PV
where

Ap is the pressure loss across the Zanker flow conditioner plate;

P is the_density of the fluid in the pine:
Y Ll e

vV is the mean axial velocity of the fluid in the pipe.

6.3.3.3 Installation

L, the distance between the orifice plate and the nearest upstream fitting, shall be at least'equal to 17D{ The
Zanker flow|conditioner plate shall be installed so that L, the distance between the-downstream face qf the
conditioner plate and the orifice plate, is such that

7,5D <[l < L;—8,5D

s <

The Zanker flow conditioner plate can be used for 8 < 0,67.

The distance to a bend (or bend combination) or a tee is measured’to the downstream end of the cyrved
portion of the nearest (or only) bend or of the tee. The distance t6’a reducer or expander is measured tp the
downstream|end of the curved or conical portion of the reducerarthe expander.

The locations in this subclause are acceptable downstream’ of any fitting. A wider range of locations fdr the
Zanker flow [conditioner plate is permissible if the range, of upstream fittings is restricted or the overall Igngth
between thg upstream fitting and the orifice plate jis“increased or the diameter ratio of the orifice pldte is
reduced. These locations are not described here:

6.4 Circularity and cylindricality of the pipe

6.4.1 The|2D length of the upstream pipe section adjacent to the orifice plate (or to the carrier ring if thegre is
one) shall b¢ manufactured with special care and shall meet the requirement that no diameter in any plahe in

weld in the case€ c
measured from the upstream edge of the carrier ring.

6.4.3 Beyond 2D from the orifice plate, the upstream pipe run between the orifice plate and the first
upstream fitting or disturbance may be made up of one or more sections of pipe.

Between 2D and 10D from the orifice plate, no additional uncertainty in the discharge coefficient is involved
provided that the diameter step (the difference between the diameters) between any two sections does not
exceed 0,3 % of the mean value of D obtained from the measurements specified in 6.4.2. Moreover, the
actual step caused by misalignment and/or change in diameter shall not exceed 0,3 % of D at any point of the
internal circumference of the pipe. Therefore mating flanges would require the bores to be matched and the
flanges aligned on installation. Dowels or self-centring gaskets could be used.
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Beyond 10D from the orifice plate (see Reference [12] in the Bibliography), no additional uncertainty in the
discharge coefficient is involved provided that the diameter step (the difference between the diameters)
between any two sections does not exceed 2 % of the mean value of D obtained from the measurements
specified in 6.4.2. Moreover, the actual step caused by misalignment and/or change in diameter shall not
exceed 2 % of D at any point of the internal circumference of the pipe. If the pipe diameter upstream of the
step is greater than that downstream of it, the permitted diameter and actual steps are increased from 2 % to
6 % of D. On each side of the step, the pipe shall have a diameter between 0,98D and 1,06D. Beyond 10D
from the orifice plate, the use of gaskets between sections will not violate this requirement provided that in use
they are no thicker than 3,2 mm and they do not protrude into the flow.

At a location which is both beyond 10D from the orifice plate and beyond the first location where an expander
coul i i ' iti i i e discharge

coefficient is involved provided that the diameter step (the difference between the diameters) betn
sectipns does not exceed 6 % of the mean value of D obtained from the measurements (Speci
Morgover, the actual step caused by misalignment and/or change in diameter shall not-exceed
any point of the internal circumference of the pipe. On each side of the step, the pipe.shall hav

An additional uncertainty of 0,2 % shall be added arithmetically:to-the uncertainty for tf
icient if the diameter step (AD) between any two sections exceeds-the limits given in 6.4.3
the following relationship:

s
D+0,4

0,1+2,38%

AD 0002
D

and

4D 005
D

een any two
ied in 6.4.2.
6 % of D at
b a diameter
rdance with
6D from the

e discharge
but complies

whete s is the distance of the step from the upstream pressure tapping or, if a carrier ring is used, from the

upstfeam edge of the recess formed by the carrier ring.

6.4.9
one

If a step is greater than’ any one of the limits given in the inequalities above or if there
5tep outside the limits in6.4.3, the installation is not in accordance with this part of ISO 5167.

6.4.6
upst

No diameter-of/the downstream straight length, considered along a length of at least
eam face of the orifice plate, shall differ from the mean diameter of the upstream straight ler
than|3 %. This_canbe judged by checking a single diameter of the downstream straight length. M
would require.the bores to be matched and the flanges aligned on installation. Dowels or self-cen

s more than

2D from the
gth by more
bting flanges
ring gaskets

couldl be used.

6.5 L Cdcationof orificeplat | carriorsi

6.5.1 The orifice plate shall be placed in the pipe in such a way that the fluid flows from the upstream face
towards the downstream face.

6.5.2 The orifice plate shall be perpendicular to the centreline of the pipe to within 1°.
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6.5.3 The orifice plate shall be centred in the pipe. The distance e; between the centreline of the orifice and
the centrelines of the pipe on the upstream and downstream sides shall be measured, and for each pressure
tapping the components of the distance between the centreline of the orifice and the centreline of the pipe in
which it is located in the directions parallel to and perpendicular to the axis of the pressure tapping shall be
determined.

e, the component in the direction parallel to the pressure tapping, shall for each pressure tapping be such
that

0,0025D
e | <

‘T 01+23p%

e, the component in the direction perpendicular to the pressure tapping, shall for each pressure tappirlg be
such that

. _|0.00sD
" a1+2,354

If, for one ormore pressure tappings,

0,0026D - 0,005D

_<€|\—
01+2884 ° 01+238%

an additiona| uncertainty of 0,3 % shall be added arithmetically to the uncertainty on the discharge coefficignt C.
This additiopal uncertainty shall only be added once even if the above inequality holds for several pregsure

tappings.
In the case Where, for any pressure tapping,

0,005D

either e}, or eqy, > ———
T T 0142354
this part of I$O 5167 gives no information for predicting any additional uncertainty due to lack of concentricity.

6.5.4 When carrier rings are used, they shall be centred such that they do not protrude into the pipe af any
point.

6.6 Method of fixing and_gaskets

6.6.1 The|method of fixing and tightening shall be such that once the orifice plate has been installed ip the
proper position, it remains so.

It is necessary, when holding the orifice plate between flanges, to allow for its free thermal expansion apd to
avoid bucklilrg and distortion.

6.6.2 Gaskets or sealing rings shall be made and inserted in such a way that they do not protrude at any
point inside the pipe or across the pressure tappings or slots when corner tappings are used. They shall be as
thin as possible, with due consideration taken in maintaining the relationship as defined in 5.2.

6.6.3 If gaskets are used between the orifice plate and the annular chamber rings, they shall not protrude
inside the annular chamber.
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Annex A
(informative)

Tables of discharge coefficients and expansibility [expansion] factors

Table A.1 — Orifice plate with corner tappings — Discharge coefficient, C, for D > 71,12 mm

Diam-

etel Discharge coefficient, C, for Rep, equal to

ratiq

Bl | 5x10% | 1x10% [ 2x10% | 3x10% | 5x10* | 7x10* | 1x105 | 3x10% | 1x10° | 1x107(J\1'x 108 o

0,19 | 0,6006 | 0,5990 | 0,5980 | 0,5976 | 0,597 2 | 0,5970 | 0,5969 | 0,5966 | 0,5965 | 0,596 47| 0,5964 | 0,596 4
0,14 | 0,6014 | 0,5995 | 0,5983 | 0,597 9 | 0,5975 | 0,597 3 | 0,5971 | 0,5968 | 0,5966 |,0,5965 | 0,5965 | 0,596 5
0,14 | 0,6021 | 0,6000 | 0,5987 | 0,5982 | 0,5977 | 0,5975 | 0,5973 | 0,5969 | 0,596 8 (0,596 6 | 0,596 6 | 0,596 6
0,14 | 0,6028 | 0,6005 | 0,5991 | 0,5985 | 0,5980 | 0,597 8 | 0,5976 | 0,597 1 | 0,596.9" 0,596 8 | 0,596 8 | 0,596 8
0,14 | 0,6036 | 0,6011 | 0,5995 | 0,5989 | 0,598 3 | 0,598 1 | 0,597 8 | 0,597 4 | 05971 | 0,597 0 | 0,597 0 | 0,596 9

0,2q | 0,6045 | 0,6017 | 0,6000 | 0,5993 | 0,5987 | 0,5984 | 0,598 1 | 0,597 6 (0,597 4 | 0,597 2 [ 0,597 2 | 0,597 1
0,24 | 0,6053 | 0,6023 | 0,6005 | 0,5998 | 0,5991 | 0,598 7 | 0,5985 | 0,597¢9 \0,5976 | 0,597 4 | 0,597 4 | 0,597 4
0,24 | 0,6062 | 0,6030 | 0,6010 | 0,6002 | 0,5995 | 0,5991 | 0,5988 | 0,5982" | 0,5979 | 0,597 7 | 0,597 6 | 0,597 6
0,24 | 0,6072 | 0,6038 | 0,6016 | 0,6007 | 0,5999 | 0,5996 | 0,5992 |.05986 | 0,5982 | 0,5980 | 0,597 9 | 0,597 9
0,24 | 0,6083 | 0,6046 | 0,6022 | 0,6013 | 0,6004 | 0,6000 | 0,599 7-\0,5990 | 0,5986 | 0,598 3 [ 0,598 2 | 0,598 1

0,3q | 0,6095 | 0,6054 | 0,6029 | 0,6019 | 0,6010 | 0,6005 | 0,600 1% 0,5994 | 0,5989 | 0,5986 | 0,598 5 | 0,598 4
0,34 | 0,6107 | 0,6063 | 0,6036 | 0,6026 | 0,6016 | 0,6011 | 0,6006 | 05998 | 0,5993 | 0,5990 | 0,5988 | 0,598 7
0,34 | 0,6120 | 0,6073 | 0,6044 | 06033 | 0,6022 | 0,6017 [-0,6012 | 0,6003 [ 0,5998 | 0,5993 [ 0,5992 | 0,599 1
0,34 | 0,6135 | 0,6084 | 0,6053 | 0,6040 | 0,6029 | 0,602,3(|~0,6018 | 0,6008 | 0,6002 | 0,5997 | 0,5996 | 0,599 4
0,34 | 0,6151 | 0,6096 | 0,6062 | 0,6049 | 0,6036 | 0,60830 | 0,6024 | 0,6013 | 0,6007 | 0,6001 | 0,5999 | 0,599 8

0,44 | 0,6168 | 0,6109 | 0,6072 | 0,6058 | 0,604 4 |- 06037 | 0,6031 | 0,6019 | 0,6012 | 0,6006 | 0,6003 | 0,600 1
0,44 | 06187 | 0,6122 | 0,608 3 | 0,606 7 | 0,605 2 +0,6044 | 0,6038 | 0,6025 | 0,6017 | 0,6010 | 0,6007 | 0,6005
0,44 | 0,6207 | 0,6137 | 0,6094 | 0,6077 | 0,606'1| 0,6052 | 0,6045 | 0,6031 | 0,6022 | 0,6014 | 0,6011 | 0,6008
0,49 | 0,6228 | 06152 | 0,6106 | 0,608 7 | 06070 | 0,6061 | 0,6053 | 0,6037 | 0,6027 | 0,6019 | 0,6015 | 0,6012
0,44 | 0,6251 | 0,6169 | 0,611 8 | 0,609 8 4°0,6079 | 0,6069 | 0,606 1 | 0,6043 | 0,6033 | 0,6023 | 0,601 9 | 0,6015

0,5 | 0,6276 | 0,6186 | 0,6131 | 0,6109.y 0,608 8 | 0,607 8 | 0,6069 | 0,6050 | 0,6038 | 0,6027 | 0,6022 | 0,6018
0,51 | 06289 | 0,6195 | 0,6138 | 0,6116 | 0,6093 | 0,6082 | 0,6073 | 0,6053 | 0,6040 | 0,6029 | 0,6024 | 0,6019
0,54 | 0,6302 | 0,6204 | 0,6144 (-06121 | 0,6098 | 0,6087 | 0,6077 | 0,6056 | 0,6043 | 0,6030 | 0,6025 | 0,6020
0,54 | 0,6316 | 0,6213 | 0,615 |~0,6126 | 0,6103 | 0,6091 | 0,6080 | 0,6059 | 0,6045 | 0,6032 | 0,6026 | 0,602 1
0,54 | 0,6330 | 0,6223 | 0,6458~| 0,6132 | 0,6108 | 0,6095 | 0,6084 | 0,606 1 | 0,6047 | 0,6033 [ 0,6027 | 0,602 1

0,59 | 0,6344 | 06232 | 06465 | 06138 | 0,6112 | 0,6099 | 0,6088 | 0,6064 | 0,6049 | 0,6034 | 0,6028 | 0,602 2

0,56 — 0,624 2~[\0;6172 | 06143 | 0,6117 | 0,6103 | 0,6091 | 0,6066 | 0,6050 | 0,6035 | 0,60 8 | 0,602 2
0,59 — 0,6252+0,6179 | 0,6149 | 0,6121 | 0,6107 | 0,6095 | 0,6069 | 0,6052 | 0,6036 | 0,602 8 | 0,602 2
0,54 — 06262 | 0,6185 | 0,6155 | 0,6126 | 0,6111 | 0,6098 | 0,6070 | 0,6053 | 0,6036 | 0,602 8 | 0,602 1
0,59 — 06272 | 0,6192 | 0,6160 | 0,6130 | 0,6114 | 0,6101 | 0,6072 | 0,6054 | 0,6036 | 0,602 8 | 0,602 0
0,60 — 0,6282 | 0,6198 | 0,6165 | 0,6134 | 0,6117 | 0,6103 | 0,607 3 | 0,6054 | 0,6035 | 0,60 7 | 0,6019
0,61 3 0,6292 | 0,6205 | 0,6170 | 0,6137 | 0,6120 | 0,6106 | 0,6074 | 0,6054 | 0,6034 | 0,605 | 0,6017
0,62 — 0,6302 | 0,6211 | 0,6175 | 0,6140 | 0,6123 | 0,6108 | 0,6075 | 0,6054 | 0,6033 | 0,60 3 | 0,601 4
0,63 — 0,6312 | 0,6217 | 06179 | 0,6143 | 0,6125 | 0,6109 | 0,6075 | 0,6052 | 0,603 0 | 0,60R 1 0,601 1
0,64 — 0,6321 | 0,6222 | 0,6183 | 0,6145 | 0,6126 | 0,6110 | 0,6074 | 0,6051 | 0,6028 | 0,6017 | 0,600 7
0,65 — 0,6331 | 0,6227 | 0,6186 | 0,6147 | 0,6127 | 0,6110 | 0,607 3 | 0,6048 | 0,6024 | 0,6013 | 0,600 2
0,66 — 0,6340 | 0,6232 | 0,6189 | 0,6148 | 0,6128 | 0,6110 | 0,6071 | 0,6045 | 0,6020 | 0,6008 | 0,599 7
0,67 — 0,6348 | 0,6236 | 06191 | 0,6149 | 0,6127 | 0,6108 | 0,6068 | 0,6041 | 0,6014 | 0,6002 | 0,599 0
0,68 — 0,6357 | 0,6239 | 0,6193 | 0,6149 | 0,6126 | 0,6106 | 0,606 4 | 0,6036 | 0,6008 | 0,5995 | 0,598 3
0,69 — 0,6364 | 0,6242 | 06193 | 0,6147 | 0,6124 | 0,6104 | 0,6059 | 0,6030 | 0,6001 | 0,598 7 | 0,597 4
0,70 — 0,6372 | 0,6244 | 06193 | 0,6145 | 0,612 1 0,6100 | 0,6053 | 0,6023 | 0,5992 | 0,597 8 | 0,596 4
0,71 — 0,6378 | 0,6245 | 06192 | 06142 | 0,6117 | 0,6094 | 0,6046 | 0,6014 | 0,5982 | 0,5967 | 0,595 3
0,72 — 0,6383 | 0,6244 | 0,6189 | 0,6138 | 0,6111 | 0,608 8 | 0,6038 [ 0,6005 | 0,597 1 | 0,5955 | 0,594 0
0,73 — 0,6388 | 0,6243 | 0,6186 | 0,6132 | 0,6104 | 0,6080 | 0,6028 [ 0,5993 | 0,5958 | 0,594 2 | 0,592 6
0,74 — 0,6391 | 0,6240 | 0,6181 | 0,6125 | 0,6096 | 0,6071 | 0,6016 | 0,5980 | 0,594 3 | 0,5926 | 0,591 0
0,75 — 0,6394 | 0,6236 | 06174 | 0,6116 | 0,6086 | 0,6060 [ 0,6003 | 0,5965 | 0,5927 | 0,5909 | 0,589 2
NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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ISO 5167-2:2003(E)

Table A.2 — Orifice plate with D and D/2 tappings — Discharge coefficient, C, for D > 71,12 mm

Diam-

eter Discharge coefficient, C, for Rep equal to

ratio

g 5x10% [ 1x10% | 2x10* | 3x10%* | 5x10* | 7x10* | 1x105 | 3x105 | 1x10% [ 1x107 | 1x 108 o0

0,10 | 0,6003 | 0,5987 | 0,977 | 0,597 3 | 0,5969 | 0,5967 | 0,5966 | 0,5963 | 0,5962 | 0,596 1 | 0,596 1 | 0,596 0
0,12 | 0,6010 | 0,5991 | 0,5979 | 0,5975 | 0,597 1 [ 0,5969 | 0,5967 | 0,5964 | 0,5962 | 0,5961 | 0,596 1 | 0,596 1
0,14 | 0,6016 [ 0,5995 | 0,5982 | 0,597 7 | 0,597 2 | 0,5970 | 0,5968 | 0,596 5 | 0,5963 | 0,5962 | 0,596 1 | 0,596 1
0,16 | 0,6023 | 0,6000 | 0,5985 | 0,598 0 | 0,5974 | 0,5972 | 0,5970 | 0,5966 | 0,5964 | 0,5962 | 0,596 2 | 0,596 2
0,18 | 0,6029 | 0,6004 | 0,5989 | 0,5982 | 0,597 7 | 0,5974 | 0,5971 | 0,5967 | 0,5965 | 0,5963 | 0,596 3 | 0,596 3
0,20 | 0,603)7 | 0,6009 | 0,5992 | 0,598 5 | 0,5979 | 0,5976 | 0,5974 | 0,5969 | 0,5966 | 0,5964 | 0,596 4 | 0,506 4
0,22 | 0,604/4 | 0,6015 | 0,5996 | 0,5989 | 0,598 2 | 0,5979 | 0,5976 | 0,597 1 | 0,5968 [ 0,596 6 | 0,596 5. 0;506 5
0,24 | 0,605|3 | 0,6021 | 0,6001 | 0,5993 | 0,5985 | 0,5982 | 0,5979 | 0,597 3 | 0,597 0 | 0,596 7 | 0,596)7- 0,596 6
0,26 | 0,606/2 | 0,6027 | 0,6006 | 0,5997 | 0,5989 | 0,5985 | 0,5982 | 0,597 5 | 0,5972 | 0,5969 | 05969 | 0,596 8
0,28 | 0,607|2 | 0,6034 | 0,6011 | 0,6002 [ 0,5993 | 0,5989 | 0,5985 | 0,597 8 | 0,597 5 | 0,597 2-| 0,597 1 | 0,597 0
0,30 | 0,608/2 | 0,6042 | 0,6017 | 0,6007 [ 0,5998 | 0,5993 | 0,5989 | 0,5982 | 0,597 8 | 0,597 4 | 0,597 3 | 0,597 3
0,32 | 0,609/4 | 0,6051 | 0,6024 | 0,6013 | 0,6003 | 0,5998 | 0,5994 [ 0,5986 | 0,598 1 [,0;8977 | 0,5976 | 0,597 5
0,34 | 0,610|7 | 0,6060 | 0,6031 | 0,6020 | 0,6009 | 0,6004 | 0,5999 | 0,599 0 | 0,598 540,598 1 | 0,597 9 | 0,597 8
0,36 | 0,6121 [ 0,607 1 | 0,6040 | 0,6027 | 0,6016 | 0,6010 [ 0,6005 | 0,5995 | 0,598.9 | 0,5984 | 0,598 3 | 0,508 1
0,38 | 0,613|7 | 0,6082 | 0,6049 | 0,6035 | 0,6023 | 0,6016 | 0,6011 [ 0,6000 |«0,5994 | 0,598 8 | 0,598 6 | 0,598 5
0,40 | 0,615/3 | 0,6095 | 0,6059 | 0,6044 | 0,6031 | 0,6024 | 0,6018 | 0,600,6%,0,5999 | 0,5993 | 0,599 1 | 0,598 9
0,42 | 0,617)12 | 0,6109 | 0,6070 | 0,6054 | 0,6039 | 0,6032 | 0,6025 | 0,6012 [ 0,6005 | 0,5998 [ 0,5995 [ 0,509 3
0,44 | 0,61912 | 0,6124 | 0,608 2 | 0,6065 | 0,6049 | 0,604 1 | 0,6034 6019 [ 0,6011 ( 0,6003 [ 0,6000 | 0,509 7
0,46 | 0,621|4 | 0,6140 | 0,6094 | 0,6076 | 0,6059 | 0,6050 | 0,604 2(+,0,6027 | 0,6017 | 0,6008 | 0,6005 | 0,600 2
0,48 | 0,623/8 | 0,6157 | 0,6108 | 0,608 8 | 0,6070 | 0,6060 | 0,6052 | 0,6035 | 0,6024 | 0,6014 | 0,6010 | 0,600 6
0,50 | 0,626/4 | 0,6176 | 0,6123 | 0,6101 | 0,608 1 | 0,607 1 [ 08,6062 | 0,604 3 | 0,6031 | 0,6020 | 0,6016 | 0,601 1
0,51 0,627|8 | 0,6186 | 0,6131 | 0,6108 | 0,608 7 | 0,607 6~} 0,6067 | 0,6047 | 0,6035 | 0,6023 | 0,6019 | 0,601 4
0,52 | 0,629|2 | 0,6197 | 0,6139 | 0,6115 | 0,609 3 | 0,60€8.2 | 0,6072 | 0,6052 | 0,6039 | 0,6027 | 0,6021 | 0,6016
0,53 | 0,630(7 | 0,6207 | 0,6147 | 0,6123 | 0,6100 | 0,608 8 | 0,607 8 | 0,6056 | 0,604 3 | 0,6030 | 0,6024 | 0,6019
0,54 | 0,6322 | 0,6218 | 0,6155 | 0,6130 | 0,6106 }*0,6094 | 0,6083 | 0,606 1 | 0,6047 | 0,6033 | 0,6027 | 0,602 1
0,55 | 0,633|7 | 0,6229 | 0,6164 | 0,6138 | 06113 | 0,6100 | 0,6089 | 0,606 5 | 0,6050 | 0,6036 | 0,6030 | 0,602 4
0,56 — 0,6241 | 0,6173 | 0,614 5_|%0,6119 | 0,6106 | 0,6095 | 0,6070 | 0,6054 | 0,6039 | 0,6032 | 0,602 6
0,57 — 0,6253 | 0,6182 | 0,6153~-0,6126 | 0,6112 | 0,6100 | 0,6075 | 0,6058 | 0,6042 | 0,6035 | 0,602 8
0,58 — 0,6265 | 0,6191 | 06461 | 0,6133 | 0,6119 | 0,6106 | 0,6079 | 0,6062 | 0,6045 | 0,6038 | 0,603 0
0,59 — 0,6277 | 06200, |-6169 | 0,6140 | 0,6125 | 0,6112 | 0,6084 | 0,6066 | 0,604 8 | 0,6040 | 0,603 2
0,60 — 0,6290 | 0,621'0") 0,6177 | 0,6147 | 0,6131 | 0,6118 | 0,608 8 | 0,6070 | 0,6051 | 0,6042 | 0,603 4
0,61 — 0,6303 | 06249 | 0,6186 | 0,6154 | 0,6138 | 0,6124 | 0,6093 | 0,607 3 | 0,6053 | 0,6044 | 0,603 6
0,62 — 0,6316_[\0;6229 | 0,6194 | 0,6161 | 0,6144 | 0,6129 | 0,6097 | 0,6077 | 0,6056 | 0,604 6 | 0,6037
0,63 — 0,6329.f 0,6238 | 0,6202 | 0,6168 | 0,6150 | 0,6135 | 0,6102 | 0,6080 | 0,6058 | 0,604 8 | 0,603 9
0,64 — 06343 | 06248 | 06210 | 0,6175 | 0,6156 | 0,6140 | 0,6106 | 0,6083 | 0,6060 | 0,6050 | 0,603 9
0,65 — 06356 | 06258 | 0,6219 | 0,6182 | 0,6162 | 0,6146 | 0,6109 | 0,6086 | 0,6062 | 0,6051 | 0,604 0
0,66 — 063701 0;626 81 0;622 71 0;618 8T 0;616 8T 0645+ 1T 0:6++3T0;6088 10606651 0;665+1T0;604 0
0,67 — 0,6384 | 0,6277 | 0,6235 | 0,6195 | 0,6174 | 0,6156 | 0,6116 | 0,6090 | 0,6064 | 0,6052 | 0,604 0
0,68 — 0,6398 | 0,6287 | 0,6243 | 0,6201 | 0,6179 | 0,6161 | 0,6120 | 0,6092 | 0,6065 | 0,6052 | 0,603 9
0,69 — 06411 | 06296 | 0,6250 | 0,6207 | 0,6185 | 0,6165 | 0,6122 | 0,6094 | 0,6065 | 0,6051 | 0,603 8
0,70 — 0,6425 | 06305 | 0,6258 | 0,6213 | 0,6189 | 0,6169 | 0,6125 | 0,6095 | 0,6065 | 0,6051 | 0,603 7
0,71 — 0,6439 | 06315 | 0,6265 | 0,6218 | 0,6194 | 0,6173 | 0,6127 | 0,6096 | 0,6064 | 0,6049 | 0,603 5
0,72 — 0,6453 | 0,6323 | 0,6272 | 0,6223 | 0,6198 | 0,6176 | 0,6128 | 0,6096 | 0,6063 | 0,604 7 | 0,603 2
0,73 — 0,6467 | 06332 | 0,6279 | 0,6228 | 0,6202 | 0,6179 | 0,6129 | 0,6096 | 0,606 1 | 0,6045 | 0,602 9
0,74 — 0,6480 | 06340 | 0,6285 | 0,6233 | 0,6206 | 0,6182 | 0,6130 | 0,6095 | 0,6059 | 0,604 2 | 0,602 5
0,75 — 06494 | 06349 | 06291 | 0,6237 | 06209 | 0,6184 | 0,6130 | 0,6094 | 0,6056 | 0,6038 | 0,602 1

NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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ISO 5167-2:2003(E)

Table A.3 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 50 mm

Diam-
eter Discharge coefficient, C, for Rep equal to
ratio

5 | 5x103 | 1x10% | 2x10% | 3x10% | 5x10* | 7x10% | 1x105 | 3x105 | 1x108 | 1x107 | 1x 108 ©
0,25 | 06102 | 0,6069 | 0,6048 | 0,6040 | 0,6032 | 0,6029 | 0,6025 | 0,6019 | 0,6016 | 0,6014 | 0,6013 | 0,6012
0,26 | 0,6106 | 0,6071 | 0,6050 | 0,6041 | 0,6033 | 0,6029 | 0,6026 | 0,6020 | 0,6016 | 0,6014 | 0,6013 | 0,601 2
0,28 | 06114 | 0,6076 | 0,6053 | 0,6044 | 0,6035 | 0,6031 | 0,6028 | 0,6021 | 0,6017 | 0,6014 | 0,6013 | 0,6012

0,30 | 0,6123 | 0,6082 | 0,6057 | 0,6047 | 0,6038 | 0,6034 | 0,6030 | 0,6022 | 0,6018 | 0,6015 | 0,6014 | 0,6013
0,32 | 0,6132 | 0,6089 | 0,6062 | 0,6052 | 0,6042 | 0,6037 | 0,6032 | 0,6024 | 0,6019 | 0,6016 | 0,6014 | 0,6013
0,34 | 0,6143 | 0,6097 | 0,6068 | 0,6056 | 0,6045 | 0,6040 | 0,6035 | 0,6026 | 0,6021 | 0,6017 | 0,6016 | 0,6014
0,34 | 0,6155 | 0,6105 | 0,6074 | 0,6062 | 0,6050 | 0,6044 | 0,6039 | 0,6029 | 0,6023 | 0,6019_{.0,6017 | 0,6016
0,34 | 0,6169 | 0,6115 | 0,6081 | 0,6068 | 0,6055 | 0,6049 | 0,6043 | 0,6032 | 0,6026 | 0,60271 0,601 9 | 0,6017

0,44 | 0,6184 | 0,6125 | 0,6089 | 0,6075 | 0,606 1 | 0,6054 | 0,6048 | 0,6036 | 0,6029 | 0,6023 | 0,602 1 | 0,6019
0,44 | 0,6200 | 0,6137 | 0,6098 | 0,6082 | 0,6068 | 0,6060 | 0,6054 | 0,604 1 | 0,603 3 (}.0y6026 | 0,602 3 | 0,602 1
0,44 | 0,6219 | 06150 | 0,6108 | 0,6091 | 0,6075 | 0,6067 | 0,6060 | 0,6045 | 0,603.7Y 0,6029 | 0,606 | 0,6023
0,49 | 0,6239 | 0,6164 | 0,6119 | 0,6100 | 0,608 3 | 0,6074 | 0,606 7 | 0,6051 | 0;6041 | 0,6033 | 0,6029 | 0,6026
0,44 | 0,6260 | 0,6180 | 0,6130 | 0,6110 | 0,6092 | 0,6082 | 0,607 4 | 0,6057, {-0,6046 | 0,6036 | 0,60832 | 0,602 8

0,5 | 0,6284 | 0,6196 | 0,6143 | 0,6121 | 0,6101 | 0,6091 | 0,6082 | 0,606:3, [ 0,6051 | 0,6040 | 0,60836 | 0,603 1
0,51 06297 | 06205 | 0,6149 | 0,6127 | 0,6106 | 0,6095 | 0,6086 | @,6066 | 0,6054 | 0,6042 | 0,608 7 | 0,603 3
0,54 | 0,6310 | 0,6214 | 0,6156 | 06133 | 0,6111 | 0,6100 | 0,609 00,6069 | 0,6056 | 0,6044 | 0,6089 | 0,603 4
0,54 | 0,6324 | 0,6224 | 0,6163 | 0,6139 | 0,6116 | 0,6105 | 0,6094%| 0,6073 | 0,6059 | 0,6046 | 0,604 1 | 0,603 5
0,54 | 0,6338 | 0,6234 | 0,6171 | 0,6145 | 0,6122 | 0,6109 | 06099 | 0,6076 | 0,6062 | 0,604 8 | 0,604 2 | 0,603 7

0,54 | 0,6352 | 0,6244 | 0,6178 | 0,6152 | 0,6127 | 0,6114,_/<0,6103 | 0,6080 | 0,6065 | 0,6050 | 0,604 4 | 0,603 8
0,54 | 0,6367 | 06254 | 0,6186 | 0,6159 | 0,6133 | 0,6119.7 0,6108 | 0,6083 | 0,6067 | 0,6052 | 0,604 5 | 0,603 9
0,59 | 0,6383 | 0,6265 | 0,6194 | 0,6165 | 0,6138 | 0;61%24 | 0,6112 | 0,6087 | 0,6070 | 0,6054 | 0,604 7 | 0,604 0
0,54 | 0,6399 | 0,6276 | 0,6202 | 0,6172 | 0,614 4 4.0,6130 | 0,6117 | 0,6090 | 0,6073 | 0,6056 | 0,604 8 | 0,604 1
0,59 | 0,6416 | 06287 | 0,6210 | 0,6179 | 0,6160/| 0,6135 | 0,6122 | 0,6093 | 0,6075 | 0,6058 | 0,60560 | 0,604 2

0,64 | 0,6433 | 0,6299 | 0,6218 | 0,6186 | 06155 | 0,6140 | 0,6126 | 0,6097 | 0,6078 | 0,6059 | 0,606 1 | 0,604 3
0,61 | 0,6450 | 0,6310 | 0,6227 | 0,6193 |[\0,6161 | 0,6145 | 0,6131 | 0,6100 | 0,6080 | 0,606 0 | 0,606 1 | 0,604 3
0,64 | 0,6468 | 0,6322 | 0,6235 | 0,6200 | 0,6167 | 0,6150 | 0,6135 | 0,6103 | 0,6082 | 0,6062 | 0,606 2 | 0,604 3
0,63 | 0,6486 | 0,6334 | 0,6243 | 66207 | 0,6173 | 0,6155 | 0,6139 | 0,6106 | 0,6084 | 0,6062 | 0,60563 | 0,604 3
0,64 | 0,6505 | 0,6347 | 0,6252 |-0,6214 | 0,6178 | 0,6160 | 0,6144 | 0,6109 | 0,6086 | 0,606 3 | 0,606 3 | 0,604 3

0,69 | 0,6524 | 06359 | 0,626 0 | 0,6221 | 0,6184 | 0,6164 | 0,6148 | 0,6111 | 0,6088 | 0,6064 | 0,6063 | 0,604 2
0,64 | 0,6544 | 0,6371 | 06269 | 0,6228 | 06189 | 0,6169 | 0,6152 | 0,6114 | 0,6089 | 0,6064 | 0,6062 | 0,604 1
0,61 | 0,6564 | 0,6384-)0,6277 | 06234 | 0,6194 | 0,6173 | 0,6155 | 0,6116 | 0,6090 | 0,606 3 | 0,606 1 | 0,603 9
0,64 | 0,6584 | 06396 | 0,6285 | 0,6241 | 0,6199 | 0,6177 | 0,6158 | 0,6117 | 0,6090 | 0,6062 | 0,60560 | 0,603 7
0,69 | 0,6604 | 0;6409 | 0,6293 | 0,6247 | 0,6204 | 0,6181 | 0,6161 | 0,6119 | 0,6090 | 0,606 1 | 0,604 8 | 0,603 5

0,70 | 0,66254/0,6421 | 06301 | 0,6253 | 0,6208 | 0,6185 | 0,6164 | 0,6120 | 0,6090 | 0,606 0 | 0,604 5 | 0,603 2
0,71 | 0,6646 | 0,6434 | 06309 | 0,6259 | 0,6212 | 0,6188 | 0,6166 | 0,6120 | 0,6089 | 0,6057 | 0,604 3 | 0,602 8
0,74 (-0,6667 | 0,6446 | 06316 | 0,6265 | 0,6216 | 0,6190 | 0,6168 | 0,6120 | 0,608 8 | 0,6055 | 0,6089 | 0,602 4
0,73 0:6686 91 0;6459 1063231 0;627 0T 062491 061931064701 6:612 610608661 0;605+16;6035 | 0,6019
0,74 | 0,6710 | 0,6471 | 06330 | 0,6275 | 0,6222 | 0,6195 | 0,6171 | 0,6119 | 0,6084 | 0,6047 | 0,6030 | 0,6014
0,75 | 0,6732 | 0,6483 | 0,6337 | 0,6279 | 0,6224 | 0,6196 | 0,6171 | 0,6117 | 0,608 1 | 0,604 3 | 0,6025 | 0,600 8

NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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ISO 5167-2:2003(E)

Table A.4 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 75 mm

Diam-
eter Discharge coefficient, C, for Rep equal to
ratio

f | 5x10% | 1x10* | 2x10* | 3x10% | 5x10% | 7x10* | 1x105 | 3x105 | 1x106 | 1x107 | 1x108 o
0,17 | 0,6027 | 0,6003 | 0,598 8 | 0,5982 | 0,597 7 | 0,597 4 | 0,5972 | 0,5967 | 0,5965 | 0,5964 | 0,596 4 | 0,596 3
0,18 | 0,603 1 | 0,6005 | 0,5990 | 0,5984 | 0,597 8 | 0,597 5 | 0,597 3 | 0,596 8 | 0,596 6 | 0,596 4 | 0,596 4 | 0,596 4

0,20 | 0,6038 | 0,6011 | 0,5994 | 0,5987 | 0,5981 | 0,597 7 | 0,5975 | 0,5970 | 0,5967 | 0,5966 | 0,5965 | 0,596 5
0,22 | 0,6046 | 0,6016 | 0,5998 | 0,5990 | 0,5984 | 0,5980 | 0,5977 | 0,5972 | 0,5969 | 0,5967 | 0,5967 | 0,596 6
0,24 | 0,6054 | 0,6022 | 0,6002 | 0,5994 | 0,5987 | 0,598 3 | 0,5980 | 0,5974 | 0,597 1 | 0,5969 | 0,5969 | 0,596 8
0,26 | 0,606|4 | 0,6029 | 0,6007 | 0,5999 | 0,5991 | 0,5987 | 0,5984 | 0,5977 | 0,5974 | 0,597 1 | 0,597 0 | 0,597 0

0,28 | 0,607)4 | 0,6036 | 0,6013 | 0,6004 | 0,5995 | 0,5991 | 0,598 7 | 0,5980 | 0,5976 | 0,597 4 | 0,597 3.\{ '0;507 2
0,30 | 0,608)4 | 0,6044 | 0,6019 | 0,6009 | 0,6000 | 0,5995 | 0,5991 | 0,598 4 [ 0,597 9 [ 0,597 6 | 0,597 5 0,507 4
0,32 | 0,609|6 | 0,6053 | 0,6026 | 0,6015 | 0,6005 | 0,6000 | 0,5996 | 0,598 8 | 0,598 3 | 0,597 9 (, 0,597 8 | 0,507 7
0,34 | 0,610|9 | 0,6062 | 0,6033 | 0,6022 | 0,6011 | 0,6006 | 0,6001 | 0,5992 | 0,598 7 | 0,598 3{ 0,598 1 | 0,508 0
0,36 | 0,612|3 | 0,607 3 | 0,6042 | 0,6029 | 0,6017 | 0,6012 | 0,6007 | 0,5997 | 0,5991 | 0,598 6. | 0,598 4 | 0,508 3
0,38 | 0,613|9 | 0,6084 | 0,6051 | 0,6037 | 0,6025 | 0,6018 | 0,6013 | 0,6002 | 0,5995 |0;8990 | 0,598 8 | 0,598 6
0,40 | 0,615/5 | 0,6097 | 0,606 0 | 0,6046 | 0,6032 | 0,6025 | 0,6020 | 0,6008 | 0,6000%“0,5994 [ 0,5992 [ 0,509 0
0,42 | 0,617|4 | 0,6110 | 0,607 1 | 0,6055 | 0,6041 | 0,6033 | 0,6027 | 0,6014 | 0,6006 | 0,5999 [ 0,5996 | 0,509 4
0,44 | 0,619]4 | 0,6125 | 0,608 3 | 0,606 6 | 0,6050 | 0,6042 | 0,6035 | 0,6020 |<0;6012 | 0,6004 | 0,6001 | 0,509 8
0,46 | 0,621|6 | 0,6141 | 0,6095 | 0,6077 | 0,6059 | 0,6051 | 0,6043 | 0,6027\(,0,6018 [ 0,6009 [ 0,6005 | 0,600 2
0,48 | 0,623)9 | 0,6158 | 0,6108 | 0,6089 | 0,6070 | 0,6060 | 0,6052 | 0,6035 | 0,6024 | 0,6014 [ 0,6010 [ 0,600 6
0,50 | 0,626/4 | 0,6176 | 0,6123 | 0,6101 | 0,6081 | 0,6070 | 0,606 1 | ‘06042 | 0,6031 | 0,6020 | 0,6015 | 0,601 1
0,51 | 0,627|8 | 0,6186 | 0,6130 | 0,6107 | 0,608 6 | 0,607 5 | 0,606 60,6046 | 0,6034 | 0,6022 | 0,6017 | 0,6013
0,52 | 0,629|2 | 0,6196 | 0,6138 | 0,6114 | 0,6092 | 0,6081 | 0,607~ | 0,6050 | 0,6037 | 0,6025 | 0,6020 | 0,6015
0,53 | 0,630|6 | 0,6206 | 0,6145 | 0,6121 | 0,6098 | 0,6086 | 0,6076 | 0,6054 | 0,6041 | 0,6028 | 0,6022 | 0,6017
0,54 | 0,631 | 0,6216 | 0,6153 | 0,6128 | 0,6104 | 0,609 2.} 0,608 1 [ 0,6058 | 0,6044 ( 0,6030 | 0,6024 | 0,6019
0,55 | 0,633|6 | 0,6227 | 0,6161 | 0,6135 | 0,6110 | 0,669-7 | 0,6086 | 0,6062 | 0,6047 | 0,6033 | 0,6027 | 0,602 1
0,56 | 0,635|2 | 0,6238 | 0,6170 | 0,6142 | 0,6116 (0,6103 | 0,6091 | 0,6066 | 0,6051 | 0,6035 | 0,6029 | 0,602 2
0,57 | 0,636|8 | 0,6249 | 0,6178 | 0,6149 | 0,6122 }'0,6108 | 0,6096 | 0,6070 | 0,6054 | 0,6038 | 0,603 1 | 0,602 4
0,58 | 0,638|5 | 0,626 1 | 0,6186 | 0,6156 | 0,6128 | 0,6114 | 0,6101 | 0,6074 | 0,6057 | 0,6040 | 0,603 2 | 0,602 5
0,59 | 0,640|2 | 0,6273 | 0,6195 | 0,616 4 _|%0,6134 | 0,6119 | 0,6106 | 0,607 8 | 0,606 0 | 0,604 2 | 0,603 4 | 0,602 6
0,60 | 0,641|9 | 0,6284 | 0,6203 | 0,6171+70,6140 | 0,6125 | 0,611 1 | 0,6082 | 0,6063 | 0,604 4 | 0,6035 | 0,602 7
0,61 | 0,643|7 | 0,6296 | 0,6212 | 0647.8 | 0,6146 | 0,6130 | 0,6116 | 0,6085 | 0,606 5 | 0,6045 | 0,6036 | 0,602 8
0,62 | 0,645|5 | 0,6309 | 0,622 1, |-06186 | 0,6152 | 0,6135 | 0,6120 | 0,608 8 | 0,606 7 | 0,604 7 | 0,603 7 | 0,602 8
0,63 — 0,6321 | 0,622'9") 0,6193 | 0,6158 | 0,6140 | 0,6125 | 0,6091 | 0,6069 | 0,604 8 | 0,6038 | 0,602 8
0,64 — 0,6333 | 0;6238 | 0,6200 | 0,6164 | 0,6145 | 0,6129 | 0,6094 | 0,607 1 | 0,604 8 | 0,6038 | 0,6028
0,65 — 0,634 6_[\0;6246 | 0,6207 | 0,6169 | 0,6150 | 0,6133 | 0,6097 | 0,6073 | 0,6049 | 0,6038 | 0,6027
0,66 — 0,6358\f 0,6255 | 0,6213 | 0,6174 | 0,6154 | 0,6137 | 0,6099 | 0,6074 | 0,6048 | 0,6037 | 0,6026
0,67 — 0,370 | 0,626 3 | 0,6220 | 0,6179 | 0,6158 | 0,6140 | 0,6100 | 0,607 4 | 0,604 8 | 0,6036 | 0,602 4
0,68 — 06382 | 0,6270 | 0,6226 | 0,6184 | 0,6162 | 0,6143 | 0,6102 | 0,6074 | 0,6046 | 0,6034 | 0,602 1
0,69 — 063951 0;627 81T 0;6252 1T 0;618 8T 0616 5 1 0;64 51T 0;:610 2T 0;60741T0;664510;6065+1T0;6018
0,70 — 0,6407 | 0,6285 | 0,6237 | 0,6191 | 0,6168 | 0,6147 | 0,6102 | 0,607 3 | 0,6042 | 0,6028 | 0,601 4
0,71 — 0,6418 | 06292 | 0,6242 | 0,6194 | 0,6170 | 0,6148 | 0,6102 | 0,6071 | 0,6039 | 0,6024 | 0,6010
0,72 — 0,6430 | 0,6298 | 0,6246 | 06197 | 0,6171 | 0,6149 | 0,6101 | 0,6068 | 0,6035 | 0,6019 | 0,600 4
0,73 — 0,6441 | 0,6304 | 0,6250 | 0,6199 | 0,6172 | 0,6149 | 0,6099 | 0,6065 | 0,6030 | 0,6014 | 0,599 8
0,74 — 0,6451 | 0,6310 | 06253 | 0,6200 | 0,6173 | 0,6149 | 0,6096 | 0,606 1 | 0,6025 | 0,6008 | 0,599 1
0,75 — 0,6462 | 06314 | 0,6256 | 0,6201 | 0,6172 | 0,6147 | 0,6093 | 0,6056 | 0,6018 | 0,6000 | 0,598 3
NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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ISO 5167-2:2003(E)

Table A.5 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 100 mm

Diam-
eter Discharge coefficient, C, for Rep equal to
ratio

£ | 5x10% | 1x10* | 2x10* | 3x10% | 5x10% | 7x10% | 1x105 | 3x105 | 1x106 | 1x107 | 1x108 o
0,13 | 06014 | 0,5994 | 05982 | 0,5977 | 0,597 3 | 0,597 1 | 0,5969 | 0,5966 | 0,5964 | 0,596 3 | 0,596 2 | 0,596 2
0,14 | 06018 | 0,5997 | 0,5984 | 0,597 9 | 0,5974 | 0,597 2 | 0,5970 | 0,596 6 | 0,596 4 | 0,596 3 | 0,596 3 | 0,596 3
0,16 | 0,6025 | 0,6001 | 0,5987 | 0,5981 | 0,597 6 | 0,597 4 | 0,597 2 | 0,596 8 | 0,596 5 | 0,596 4 | 0,596 4 | 0,596 4
0,18 | 0,6032 | 0,6006 | 0,5991 | 0,5985 | 0,597 9 | 0,597 6 | 0,597 4 | 0,5969 | 0,5967 | 0,596 5 | 0,596 5 | 0,596 5

0,20 | 0,6039 | 0,6012 | 0,5995 | 0,5988 | 0,5982 | 0,597 9 | 0,5976 | 0,597 1 | 0,5969 | 0,5967 | 0,5966 | 0,596 6
0,24 | 0,6047 ( 06017 | 0,6999 | 0,5992 | 0,5985 | 0,598 1 | 0,5979 | 0,597 3 | 0,5970 | 0,5969 | 0,596 8 | 0,596 8
0,24 | 0,6056 | 0,6024 | 0,6004 | 0,5996 | 0,5988 | 0,5985 | 0,5982 | 0,597 6 | 0,597 3 | 0,597 0_{.0,597 0 | 0,596 9
0,24 | 0,6065 | 0,6030 | 0,6009 | 0,6000 | 0,5992 | 0,598 8 | 0,5985 | 0,597 9 [ 0,597 5 | 0,597(3 70,597 2 | 0,597 1
0,24 | 0,6075 | 0,6038 | 0,6014 | 0,6005 | 0,5997 | 0,5992 | 0,5989 | 0,5982 | 0,597 8 | 0,597.5 | 0,597 4 | 0,597 4

0,3¢q | 0,6086 | 0,6046 | 0,6021 | 0,6011 | 0,6002 | 0,5997 | 0,5993 | 0,598 5 | 0,598 1 (.(0y597 8 | 0,597 7 | 0,597 6
0,39 | 0,6098 | 0,6054 | 0,6028 | 0,6017 [ 0,6007 | 0,6002 | 0,5998 | 0,5989 | 0,598.5" 0,598 1 | 0,598 0 | 0,597 9
0,34 | 0,6111 | 0,6064 | 0,6035 | 0,6024 | 0,6013 | 0,6007 | 0,6003 | 0,5994 | 0;5988 | 0,5984 | 0,598 3 | 0,598 2
0,39 | 0,6125 | 0,6075 | 0,6043 | 0,6031 | 0,6019 | 0,6013 | 0,6008 | 0,599 8,¢{-0,5993 | 0,5988 | 0,5986 | 0,598 5
0,34 | 0,6141 | 0,6086 | 0,6052 | 0,6039 | 0,6026 | 0,6020 | 0,6015 | 0,6004 | 0,5997 | 0,5992 | 0,5990 | 0,598 8

0,44 | 0,6157 | 0,6099 | 0,6062 | 0,6048 | 0,6034 | 0,6027 | 0,6021 | @,6009 | 0,6002 | 0,5996 | 0,5994 | 0,599 2
0,44 | 0,6176 | 0,6112 | 0,607 3 | 0,6057 | 0,6042 | 0,6035 | 0,602 9-0,6015 | 0,6008 | 0,6001 | 0,5998 | 0,599 6
0,44 | 0,6196 | 0,6127 | 0,6084 | 0,6067 | 0,6051 | 0,604 3 | 0,608 6% 0,6022 | 0,6013 | 0,6005 | 0,6002 | 0,6000
0,44 | 0,6217 | 0,6142 | 0,6097 | 0,6078 | 0,6061 | 0,6052 | 0,6044 | 0,6029 | 0,6019 | 0,6010 | 0,6007 | 0,600 3
0,44 | 0,6241 | 0,6159 | 0,6110 | 0,6090 | 0,607 1 | 0,606 1_|0,6053 | 0,6036 | 0,6025 | 0,6015 | 0,601 1 | 0,600 7

0,59 | 0,6266 | 0,6177 | 0,6124 | 0,6102 | 0,608 1 | 0,607 *'[ 0,6062 | 0,604 3 | 0,6031 | 0,6020 | 0,6016 | 0,6011
0,51 | 06279 | 0,6187 | 0,6131 | 0,6108 | 0,6087 | 0;6076 | 0,6067 | 0,6047 | 0,6034 | 0,6023 | 0,601 8 | 0,6013
0,54 | 0,6293 | 0,6197 | 0,6138 | 0,6115 | 0,609 2 410,608 1 | 0,6071 | 0,6051 | 0,6038 | 0,6025 | 0,6020 | 0,6015
0,59 | 0,6307 | 06207 | 0,6146 | 0,6121 | 0,609'8’| 0,6086 | 0,6076 | 0,6054 | 0,6041 | 0,6028 | 0,6022 | 0,6017
054 | 06322 | 06217 | 06153 | 0,6128 | 06104 | 0,6091 | 0,6081 | 0,6058 | 0,6044 | 0,6030 | 0,6024 | 0,6018

0,54 — 06227 | 06161 | 0,6135|\0,6109 | 0,6097 | 0,6085 | 0,6062 | 0,6047 | 0,6032 | 0,606 | 0,6020
0,54 — 06238 | 06169 | 06141 | 0,6115 [ 0,6102 | 0,6090 | 0,6065 | 0,6050 | 0,6034 | 0,602 8 | 0,602 1
0,59 — 0,6249 | 0,6177 [ 66148 | 0,6121 | 0,6107 | 0,6095 | 0,6069 | 0,6052 | 0,6036 | 0,602 9 | 0,602 2
0,54 — 0,6260 | 0,618/5 |-0,6155 | 0,6127 | 0,6112 | 0,6100 | 0,6072 | 0,6055 | 0,6038 | 0,608 1 | 0,602 3
0,59 — 0,6271 | 0,6193 | 0,6162 | 0,6132 | 0,6117 | 0,6104 | 0,6076 | 0,6058 | 0,6040 | 0,608 2 | 0,602 4
0,64 — 0,628 3 |©6201 | 0,6169 | 0,6138 | 0,6122 | 0,6108 | 0,6079 | 0,606 0 | 0,604 1 | 0,608 3 | 0,602 5
0,61 — 0,629.4-1)0,6209 | 0,6176 | 0,6143 | 0,6127 | 0,6113 | 0,6082 | 0,6062 | 0,6042 | 0,608 3 | 0,602 5
0,64 — 0,6306 | 0,6218 | 0,6182 | 0,6149 | 0,6132 | 0,6117 | 0,6085 | 0,6064 | 0,604 3 | 0,608 3 | 0,602 4
0,63 — 06318 | 0,6226 | 0,6189 | 0,6154 | 0,6136 | 0,6120 | 0,6087 | 0,6065 | 0,604 3 | 0,608 3 | 0,602 4
0,64 — 0,6329 | 0,6233 | 0,6195 | 0,6159 | 0,6140 | 0,6124 | 0,6089 | 0,6066 | 0,6043 | 0,608 3 | 0,602 2
0,64 7 0,6341 | 06241 | 06201 | 0,6163 | 0,6144 | 0,6127 | 0,6091 [ 0,6067 | 0,6042 | 0,608 1 | 0,602 1
0,64 > 06353 | 06249 | 0,6207 | 0,6168 | 0,6148 | 0,6130 | 0,6092 | 0,6067 | 0,6041 | 0,6080 | 0,6019
0,67 — 063641062561 0;62+2 1T 06172 1T 0;615+ T 061321066921 060661 0;604010;6028 | 0,6016
0,68 — 0,6375 | 06263 | 0,6218 | 0,6175 | 0,6153 | 0,6134 | 0,6093 | 0,6065 | 0,6037 | 0,6025 | 0,601 2
0,69 — 0,6387 | 0,6269 | 0,6222 | 0,6178 | 0,6155 | 0,6135 | 0,6092 | 0,606 3 | 0,6034 | 0,6021 | 0,600 8
0,70 — 06397 | 06275 | 0,6226 | 0,6180 | 0,6157 | 0,6136 | 0,6091 | 0,606 1 | 0,6031 | 0,6016 | 0,600 3
0,71 — 0,6408 | 06280 | 0,6230 | 0,6182 | 0,6157 | 0,6136 | 0,6089 | 0,6058 | 0,6026 | 0,6011 | 0,599 7
0,72 — 0,6418 | 06285 | 0,6233 | 0,6183 | 0,6157 | 0,6135 | 0,6086 | 0,6054 | 0,6020 | 0,6005 | 0,599 0
0,73 — 0,6428 | 0,6290 | 0,6235 | 0,6183 | 0,6157 | 0,6133 | 0,6083 | 0,6049 | 0,6014 | 0,5998 | 0,598 2
0,74 — 0,6437 | 06293 | 0,6236 | 0,6183 | 0,6155 | 0,6131 | 0,6078 | 0,6043 | 0,6006 | 0,5989 | 0,597 3
0,75 — 0,6445 | 06296 | 06237 | 0,6181 | 0,6153 | 0,6127 | 0,6072 | 0,6036 | 0,5998 | 0,598 0 | 0,596 2
NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.

© 1SO 2003 — Al rights reserved 33


https://standardsiso.com/api/?name=9993450889a8410f4565a01751135d75

ISO 5167-2:2003(E)

Table A.6 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 150 mm

Diam-

eter Discharge coefficient, C, for Rep equal to

ratio

g 5x10% [ 1x10% | 2x10* | 3x10%* | 5x10* | 7x10* | 1x105 | 3x105 | 1x10% [ 1x107 | 1x 108 o0

0,10 | 0,6005 | 0,598 8 | 0,597 8 | 0,5974 | 0,597 1 | 0,5969 | 0,5967 | 0,5965 | 0,5963 | 0,596 2 | 0,596 2 | 0,596 2
0,12 | 0,6012 | 0,5993 | 0,598 1 | 0,597 7 | 0,5973 | 0,597 1 | 0,5969 | 0,5966 | 0,5964 | 0,596 3 | 0,596 3 | 0,596 3
0,14 | 0,6018 [ 0,5998 | 0,5985 | 0,5980 | 0,597 5 | 0,5973 | 0,5971 | 0,5967 | 0,5965 | 0,5964 | 0,5964 | 0,596 4
0,16 | 0,6025 | 0,6002 | 0,598 8 | 0,5982 | 0,597 7 | 0,5975 | 0,597 3 | 0,5969 | 0,5966 | 0,5965 | 0,596 5 | 0,596 5
0,18 | 0,6033 [ 0,6007 | 0,5992 | 0,5986 | 0,5980 | 0,5977 | 0,5975 | 0,5970 | 0,5968 | 0,5967 | 0,596 6 | 0,596 6
0,20 | 0,60441 | 0,6013 | 0,5996 | 0,5989 | 0,598 3 | 0,5980 | 0,597 7 | 0,597 2 | 0,5970 | 0,596 8 | 0,596 8 | 0,506 7
0,22 | 0,604/9 | 0,6019 | 0,6000 | 0,5993 | 0,5986 | 0,598 3 | 0,598 0 [ 0,597 5 | 0,597 2 | 0,597 0 | 0,596 9. "0;506 9
0,24 | 0,605|7 | 0,6025 | 0,6005 | 0,5997 | 0,5990 | 0,5986 | 0,5983 | 0,5977 | 0,597 4 | 0,597 2 | 0,597 )1 0,597 1
0,26 | 0,606(7 | 0,6032 | 0,6011 | 0,6002 [ 0,5994 | 0,5990 | 0,5987 | 0,5980 | 0,5977 | 0,597 4 | 05974 | 0,597 3
0,28 | 0,607|7 | 0,6039 | 0,6016 | 0,6007 [ 0,5998 | 0,5994 [ 0,5991 | 0,5984 | 0,598 0 | 0,597 7| 0,597 6 | 0,997 5
0,30 | 0,608/8 | 0,6048 | 0,6023 | 0,6013 [ 0,6003 | 0,5999 | 0,5995 | 0,5987 | 0,598 3 | 0,598 0.| 0,597 9 | 0,597 8
0,32 | 0,610|0 | 0,6056 | 0,6030 | 0,6019 | 0,6009 | 0,6004 | 0,6000 | 0,5991 | 0,5987 |0;898 3 | 0,598 2 | 0,598 1
0,34 | 0,611|3 | 0,6066 | 0,6037 | 0,6026 | 0,6015 | 0,6009 | 0,6005 | 0,599 6 | 0,599 0“40,5986 | 0,598 5 | 0,508 4
0,36 | 0,6127 | 0,607 7 | 0,6045 | 0,6033 | 0,6021 | 0,6015 | 0,6010 ( 0,6000 | 0,599.5 | 0,5990 | 0,598 8 | 0,508 7
0,38 | 0,614/3 | 0,608 8 | 0,6054 | 0,6041 | 0,6028 | 0,6022 | 0,6017 | 0,6006 |<«0,5999 | 0,5994 | 0,5992 | 0,599 0
0,40 | 0,616/0 | 0,6101 | 0,6064 | 0,6050 | 0,6036 | 0,6029 | 0,6023 | 0,601,4\ 0,6004 | 0,5998 | 0,5996 | 0,509 4
0,42 | 0,617/8 | 0,6114 | 0,6075 | 0,6059 | 0,6044 | 0,6037 | 0,6030 ( 0,6017 [ 0,6009 ( 0,6002 [ 0,6000 | 0,509 7
0,44 | 0,619/8 | 0,6128 | 0,6086 | 0,6069 | 0,6053 | 0,6045 | 0,6038 |©60623 | 0,6015 | 0,6007 | 0,6004 | 0,600 1
0,46 — 0,6144 | 0,6098 | 0,6079 | 0,6062 | 0,6053 | 0,604 6(},0,6030 [ 0,6020 | 0,6011 | 0,6008 | 0,6005
0,48 — 0,6160 | 06111 | 0,6091 | 0,6072 | 0,6062 | 0,6054 | 0,6036 | 0,6026 | 0,6016 | 0,6012 | 0,6008
0,50 — 0,6178 | 0,6124 | 0,6102 | 0,6082 | 0,607 1 | ©,6062 | 0,6043 | 0,6031 | 0,6021 | 0,6016 | 0,6012
0,51 — 0,6187 | 0,6131 | 0,6108 | 0,608 7 | 0,607 6~} 0,6067 | 0,6047 | 0,6034 | 0,6023 | 0,6018 | 0,601 3
0,52 — 06197 | 0,6138 | 0,6114 | 0,6092 | 0,6081 | 0,6071 | 0,6050 | 0,6037 | 0,6025 | 0,6020 | 0,6015
0,53 — 0,6206 | 06145 | 0,6121 | 0,6097 (06086 | 0,6075 | 0,6054 | 0,6040 | 0,6027 | 0,6021 | 0,6016
0,54 — 06216 | 06153 | 0,6127 | 0,6103 }{+0,6090 | 0,6080 | 0,6057 | 0,6042 | 0,6029 | 0,6023 | 0,6017
0,55 — 06226 | 06160 | 06133 | 0,6108 | 0,6095 | 0,6084 | 0,6060 | 0,6045 | 0,6031 | 0,6024 | 0,6018
0,56 — 0,6237 | 0,6167 | 0,6140_|%0,6113 | 0,6100 | 0,608 8 | 0,606 3 | 0,604 7 | 0,6032 | 0,6025 | 0,6019
0,57 — 0,6247 | 06175 | 0,6146~-0,6119 | 0,6105 | 0,6092 | 0,6066 | 0,6050 | 0,6034 | 0,6026 | 0,602 0
0,58 — 0,6258 | 0,6182 | 06452 | 0,6124 | 0,6109 | 0,6096 | 0,6069 | 0,6052 | 0,6035 | 0,6027 | 0,602 0
0,59 — 06269 | 06190 _[-&6159 | 0,6129 | 0,6114 | 0,6100 | 0,607 2 | 0,6054 | 0,6036 | 0,6028 | 0,6020
0,60 — 0,6280 | 0,619'8") 0,6165 | 0,6134 | 0,6118 | 0,6104 | 0,6074 | 0,6055 | 0,6036 | 0,6028 | 0,6020
0,61 — 0,6290 | 0;6205 | 0,6171 | 0,6138 | 0,6122 | 0,6107 | 0,6076 | 0,6056 | 0,6037 | 0,6028 | 0,6019
0,62 — 0,630 1_[\0;6212 | 0,6177 | 0,6143 | 0,6126 | 0,6111 | 0,6078 | 0,6057 | 0,6036 | 0,6027 | 0,6018
0,63 — e 0,6219 | 06182 | 0,6147 | 06129 | 0,6114 | 0,6080 | 0,6058 | 0,6036 | 0,6026 | 0,6016
0,64 — — 0,6226 | 0,6188 | 0,6151 | 0,6132 | 0,6116 | 0,6081 | 0,6058 | 0,6035 | 0,6024 | 0,6014
0,65 — — 06233 | 06193 | 0,6155 | 0,6135 | 0,6118 | 0,608 1 | 0,6057 | 0,6033 | 0,6022 | 0,601 1
0,66 — — 062361 6;61t9 71T 0;615 8T 061381061201 6;668+T0;60561T0;603+1T6;60+51T0;6008
0,67 — e 0,6245 | 06202 | 0,6160 | 06139 | 0,6121 | 0,608 1 | 0,6054 | 0,6028 | 0,6016 | 0,600 4
0,68 — e 0,6251 | 06205 | 0,6162 | 0,6140 | 0,6121 | 0,6079 | 0,6052 | 0,6024 | 0,601 1 | 0,599 9
0,69 — — 0,6256 | 0,6209 | 0,6164 | 0,6141 | 0,6121 | 0,607 7 | 0,6049 | 0,6019 | 0,6006 | 0,599 3
0,70 — — 0,626 0 | 0,6211 | 0,6165 | 0,6141 | 0,6120 | 0,607 4 | 0,6044 | 0,6014 | 0,6000 | 0,598 6
0,71 — e 0,6264 | 06213 | 0,6165 | 0,6140 | 0,6118 | 0,6071 | 0,6039 | 0,6007 | 0,599 3 | 0,597 8
0,72 — e 0,6267 | 06214 | 0,6164 | 06138 | 0,6115 | 0,606 6 | 0,6033 | 0,6000 | 0,598 4 | 0,596 9
0,73 — e 0,6269 | 06214 | 06162 | 06135 | 0,6111 | 0,606 0 | 0,6026 | 0,5991 | 0,597 5 | 0,595 9
0,74 — — 0,6271 | 0,6213 | 0,6159 | 0,6131 | 0,6106 | 0,6053 | 0,6017 | 0,598 1 | 0,5964 | 0,594 7
0,75 — — 0,6271 | 0,6211 | 0,6154 | 0,6125 | 0,6100 | 0,6044 | 0,6007 | 0,5969 | 0,5951 | 0,593 4

NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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Table A.7 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 200 mm

ISO 5167-2:2003(E)

Diam-

eter Discharge coefficient, C, for Rep equal to
ratio

g 5x10% [ 1x10% | 2x10* | 3x10% | 5x10* | 7x10* | 1x105 | 3x105 | 1x10% [ 1x107 | 1x 108 o0
0,10 | 0,6005 | 0,5989 | 0,5979 | 0,5975 | 0,597 1 | 0,5969 | 0,596 8 | 0,5965 | 0,5963 | 0,596 3 | 0,596 2 | 0,596 2
0,12 | 0,6012 | 0,5993 | 0,5982 | 0,597 7 | 0,5973 | 0,597 1 | 0,5969 | 0,5966 | 0,5964 | 0,596 3 | 0,596 3 | 0,596 3
0,14 | 0,6019 | 0,5998 | 0,5985 | 0,5980 | 0,597 5 | 0,5973 | 0,5971 | 0,5967 | 0,5966 | 0,5964 | 0,5964 | 0,596 4
0,16 | 0,6026 | 0,6003 | 0,5989 | 0,598 3 | 0,597 8 | 0,5975 | 0,597 3 | 0,5969 | 0,5967 | 0,5966 | 0,596 5 | 0,596 5
0,18 | 0,6033 | 0,6008 | 0,5993 | 0,5986 | 0,5981 | 0,597 8 | 0,5975 | 0,597 1 | 0,5969 | 0,5967 | 0,596 7 | 0,596 7
0,24 0,6041 | 06014 | 0,5997 | 0,5990 | 0,5984 | 0,5981 | 0,5978 | 0,5973 | 0,5971 | 0,5969 | 0,596 8 | 0,596 8
0,24 0,6050 | 0,6020 | 0,6001 | 0,5994 | 0,5987 | 0,5984 [ 0,5981 | 0,5976 | 0,597 3 | 0,597 1_|\.0;597 0 | 0,597 0
0,24 0,6058 | 0,6026 | 0,6006 | 0,5998 | 0,5991 | 0,5987 | 0,5984 | 0,597 8 | 0,597 5 | 0,597(3 70,597 2 | 0,597 2
0,24 | 0,6068 | 0,6033 | 0,6011 | 0,6003 [ 0,5995 | 0,5991 | 0,5988 | 0,5981 | 0,597 8 | 0,597.5 | 0,597 5 | 0,597 4
0,24 | 0,6078 | 0,6041 | 0,6017 | 0,6008 [ 0,6000 | 0,5995 | 0,5992 | 0,598 5 | 0,598 1 ([.05978 | 0,597 7 | 0,597 6
0,3q | 0,6089 | 0,6049 | 0,6024 | 0,6014 [ 0,6005 | 0,6000 | 0,5996 | 0,5988 | 0,598 4" 0,598 1 | 0,598 0 | 0,597 9
0,34 0,6101 | 0,6058 | 0,6031 | 0,6020 | 0,6010 | 0,6005 [ 0,6001 | 0,5992 | 0;5988 | 0,5984 | 0,598 3 | 0,598 2
0,34 0,6114 | 0,6067 | 0,6038 | 0,6027 | 0,6016 | 0,6011 | 0,6006 | 0,5997, 40,5992 | 0,5987 | 0,5986 | 0,598 5
0,39 | 0,6128 | 0,6078 | 0,6047 | 0,6034 | 0,6022 | 0,6017 | 0,6012 | 0,600:2 | 0,5996 | 0,5991 | 0,598 9 | 0,598 8
0,39 | 0,6144 | 0,6089 | 0,6056 | 0,6042 | 0,6029 | 0,6023 | 0,6018 | @,6007 | 0,6000 [ 0,5995 | 0,599 3 | 0,599 1
0,44 — 0,6102 | 0,6065 | 0,6051 | 0,6037 | 0,6030 | 0,602 40,6012 [ 0,6005 | 0,5999 | 0,599 7 | 0,599 5
0,44 — 0,6115 | 0,6076 | 0,6060 | 0,6045 | 0,6038 | 0,603 1| 0,6018 | 0,6010 | 0,6003 | 0,6001 | 0,599 8
0,44 — 0,6129 | 0,6087 | 0,6070 | 0,6054 | 0,6045 | 060838 | 0,6024 | 0,6015 | 0,6008 | 0,6004 | 0,600 2
0,44 — 0,6145 | 0,6099 | 0,6080 | 0,606 3 | 0,6054_|/0,6046 | 0,6030 [ 0,6021 | 0,6012 | 0,6008 | 0,600 5
0,48 — 06161 [ 06111 | 0,6091 | 0,6072 | 0,6062 0,6054 | 0,6037 | 0,6026 | 0,6016 | 0,601 2 | 0,6009
0,5( — 0,6179 | 0,6124 | 0,6102 | 0,6082 | 06071 | 0,6062 | 0,6043 | 0,6032 | 0,6021 | 0,601 6 | 0,601 2
0,51 — 0,6188 | 0,6131 | 0,6108 | 0,608 7 4.\0,607 6 | 0,606 7 | 0,604 7 | 0,6034 | 0,6023 | 0,601 8 | 0,6013
0,54 — 0,6197 | 0,6138 | 0,6114 | 0,6092/| 0,6081 | 0,6071 | 0,6050 | 0,6037 | 0,6025 | 0,6019 | 0,6014
0,59 — 0,6206 | 0,6145 | 0,6120 | 06097 | 0,6085 | 0,6075 | 0,6053 | 0,6039 | 0,6026 | 0,602 1 | 0,6015
0,54 — 06216 | 06152 | 0,6126~|\0,6102 | 0,6090 | 0,6079 | 0,6056 | 0,6042 | 0,6028 | 0,602 | 0,6016
0,54 — — 0,6159 | 0,6132 | 0,6107 | 0,6094 | 0,608 3 | 0,6059 | 0,6044 | 0,6030 | 0,6023 | 0,6017
0,54 — e 0,616 6 [ 06438 | 0,6112 | 0,6099 | 0,6087 | 0,6062 | 0,6046 | 0,6031 | 0,604 | 0,6018
0,59 — e 0,6174 ~0,6145 | 06117 | 06103 | 0,6091 | 0,6065 | 0,604 8 | 0,6032 | 0,605 | 0,6018
0,54 — e 0,618 1| 0,6151 | 0,6122 | 0,6107 | 0,6094 | 0,6067 | 0,6050 | 0,6033 | 0,605 | 0,601 8
0,54 — — 06188 | 0,6156 | 0,6127 | 0,6111 | 0,6098 | 0,6070 | 0,6051 | 0,6033 | 0,6025 | 0,6018
0,64 — — 0,6195 | 0,6162 | 0,6131 | 0,6115 | 0,6101 | 0,6072 | 0,6052 | 0,6034 | 0,602 5 | 0,6017
0,61 — - 0,6202 | 0,6168 | 0,6135 | 0,6119 | 0,6104 | 0,607 3 | 0,6053 | 0,6033 | 0,602 4 | 0,6016
0,64 — ~— 0,6209 | 06173 | 06139 | 0,6122 | 0,6107 | 0,6075 | 0,6053 | 0,6033 | 0,60 3 | 0,6014
0,63 — e 0,6216 | 06178 | 06143 | 0,6125 | 0,6109 | 0,6076 | 0,6053 | 0,6032 | 0,60R 2 | 0,601 2
0,64 — — 06222 | 06183 | 0,6147 | 0,6128 | 0,6111 | 0,6076 | 0,6053 | 0,6030 | 0,6019 | 0,6009
0,64 > — 06228 | 0,6188 | 06150 | 0,6130 | 0,6113 | 0,6076 | 0,6052 | 0,6028 | 0,601 6 | 0,600 6
0,66 — — 062834106192 1T 061521061321 0;6++41T60;66751T0;60501T0;602516;6013 | 0,600 2
0,67 — e 0,6239 | 06195 | 0,6154 | 06133 | 0,6114 | 0,6074 | 0,6047 | 0,6021 | 0,6009 | 0,599 7
0,68 — e 0,6244 | 06198 | 0,6155 | 06133 | 0,6114 | 0,6072 | 0,6044 | 0,6016 | 0,6003 | 0,599 1
0,69 — — 06248 | 0,6201 | 0,6156 | 0,6133 | 0,6112 | 0,6069 | 0,6040 | 0,6011 | 0,5997 | 0,598 4
0,70 — — 06252 | 0,6202 | 0,6155 | 0,6131 | 0,6110 | 0,606 5 | 0,6035 | 0,6004 | 0,5990 | 0,597 6
0,71 — e 0,6255 | 06203 | 0,6154 | 0,6129 | 0,6107 | 0,606 0 | 0,6028 | 0,5996 | 0,598 2 | 0,596 7
0,72 — e 0,6257 | 06203 | 0,6152 | 0,6126 | 0,6103 | 0,6054 | 0,6021 | 0,598 8 | 0,597 2 | 0,595 7
0,73 — e 0,6258 | 06202 | 0,6149 | 0,6122 | 0,6098 | 0,6047 | 0,6012 | 0,5977 | 0,596 1 | 0,594 5
0,74 — — 06258 | 0,6199 | 0,6145 | 0,6116 | 0,6092 | 0,6038 | 0,6002 | 0,5966 | 0,594 9 | 0,593 2
0,75 — — 0,6256 | 0,6196 | 06139 | 0,6110 | 0,6084 | 0,6028 | 0,5991 | 0,5953 | 0,5935 | 0,5917
NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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ISO 5167-2:2003(E)

Table A.8 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 250 mm

Diam-

eter Discharge coefficient, C, for Rep equal to

ratio

g 5x10% [ 1x10% | 2x10* | 3x10%* | 5x10* | 7x10* | 1x105 | 3x105 | 1x10% [ 1x107 | 1x 108 o0

0,10 | 0,6005 | 0,5989 | 0,5979 | 0,5975 | 0,597 1 | 0,5969 | 0,596 8 | 0,596 5 | 0,5964 [ 0,596 3 | 0,596 3 | 0,596 3
0,12 | 0,6012 | 0,5994 | 0,5982 | 0,597 7 | 0,5973 | 0,597 1 | 0,5970 | 0,5966 | 0,5965 | 0,5964 | 0,596 3 | 0,596 3
0,14 | 0,6019 | 0,5998 | 0,5985 | 0,5980 | 0,5976 | 0,597 3 | 0,5971 | 0,5968 | 0,5966 | 0,5965 | 0,596 5 | 0,596 4
0,16 | 0,6026 | 0,6003 | 0,5989 | 0,598 3 | 0,597 8 | 0,5976 | 0,597 4 | 0,5969 | 0,5967 | 0,5966 | 0,596 6 | 0,596 6
0,18 | 0,6034 | 0,6009 | 0,5993 | 0,5987 | 0,5981 | 0,597 8 | 0,5976 | 0,597 1 | 0,5969 | 0,5968 | 0,5967 | 0,596 7
0,20 | 0,604/2 | 0,6014 | 0,5997 | 0,5990 | 0,5984 [ 0,598 1 | 0,5979 | 0,597 4 | 0,5971 0,596 9 | 0,596 9 | 0,506 9
0,22 | 0,605/0 [ 0,6020 | 0,6002 | 0,5994 | 0,5988 | 0,5984 | 0,598 1 | 0,5976 | 0,5973 | 0,597 1 | 0,597 1.4 0,997 1
0,24 | 0,605|9 | 0,6027 | 0,6007 | 0,5999 | 0,5991 [ 0,5988 | 0,598 5 | 0,5979 | 0,5976 | 0,597 4 | 0,5973- 0,597 3
0,26 | 0,606/8 | 0,6034 | 0,6012 | 0,6004 | 0,5996 | 0,5992 | 0,5988 | 0,5982 | 0,5978 | 0,5976 | 0,597 5 | 0,997 5
0,28 | 0,607(9 | 0,6041 | 0,6018 | 0,6009 [ 0,6000 | 0,5996 | 0,5992 | 0,5985 | 0,5981 | 0,597 9~ 0,597 8 | 0,907 7
0,30 | 0,609(0 | 0,6049 | 0,6025 | 0,6015 [ 0,6005 | 0,6001 [ 0,5997 | 0,5989 | 0,5985 | 0,598 2.| 0,598 1 | 0,598 0
0,32 | 0,610j2 | 0,6058 | 0,6032 | 0,6021 | 0,6011 | 0,6006 | 0,6002 | 0,5993 | 0,5988 |0;8985 | 0,598 4 | 0,508 3
0,34 | 0,611|5 | 0,606 8 | 0,6039 | 0,6028 | 0,6017 | 0,6011 | 0,6007 | 0,5998 | 0,5992¢40,5988 | 0,598 7 | 0,598 6
0,36 — 0,6079 | 0,6047 | 06035 | 0,6023 | 0,6017 | 0,6012 | 0,6002 [ 0,5997 | 0,5992 | 0,5990 | 0,598 9
0,38 — 0,6090 | 0,6056 | 0,6043 | 0,6030 | 0,6024 | 0,6018 | 0,6007 [<0,6001 | 0,5996 | 0,5994 | 0,599 2
0,40 — 0,6102 | 0,6066 | 0,6051 | 0,6038 | 0,6031 | 0,6025 | 0,601,3%(,/0,6006 | 0,6000 | 0,5997 | 0,599 5
0,42 — 0,6116 | 0,6076 | 0,6061 | 0,6046 | 0,6038 | 0,6032 | 0,6019 | 0,6011 0,6004 | 0,6001 | 0,50999
0,44 — 0,6130 | 0,6087 | 0,6070 | 0,6054 | 0,6046 | 0,6039 | ©6025 | 0,6016 | 0,6008 | 0,6005 | 0,600 2
0,46 — 0,6145 | 0,6099 | 0,6081 | 0,606 3 | 0,6054 | 0,604 7(},0,6031 [ 0,6021 | 0,6012 | 0,6009 | 0,6006
0,48 — 06162 | 06112 | 0,6091 | 0,6072 | 0,6063 | 0,6055 | 0,6037 | 0,6026 | 0,6017 | 0,6013 | 0,6009
0,50 — — 0,6125 | 0,6103 | 0,6082 | 0,607 2 | 08,6063 | 0,6044 | 0,6032 | 0,6021 | 0,6016 | 0,012
0,51 — e 0,6131 | 0,6108 | 0,608 7 | 0,607 6~} 0,6067 | 0,6047 | 0,6034 | 0,6023 | 0,6018 | 0,6013
0,52 — e 0,6138 | 0,6114 | 0,6092 | 0,6081 | 0,6071 | 0,6050 | 0,6037 | 0,6024 | 0,6019 | 0,6014
0,53 — — 0,6145 | 0,6120 | 0,6097 |0,6085 | 0,6075 | 0,6053 | 0,6039 | 0,6026 | 0,6021 | 0,6015
0,54 — — 06152 | 0,6126 | 0,6102 }+0,6089 | 0,6079 | 0,6056 | 0,6041 | 0,6028 | 0,6022 | 0,016
0,55 — — 0,6159 | 0,6132 | 0,6107 | 0,6094 | 0,6083 | 0,6059 | 0,6044 | 0,6029 | 0,6023 | 0,017
0,56 — e 0,616 6 | 0,6138_[%0,6112 | 0,6098 | 0,6086 | 0,606 1 0,6045 | 0,6030 | 0,6023 | 0,6017
0,57 — e 0,617 3 | 0,6144~0,6116 | 0,6102 | 0,6090 | 0,606 4 | 0,6047 | 0,6031 | 0,6024 | 0,6017
0,58 — e 0,6180 | 06450 | 0,6121 | 0,6106 | 0,6093 | 0,606 6 | 0,6049 | 0,6032 | 0,6024 | 0,6017
0,59 — — 0,618 7 |-0,6155 | 0,6125 | 0,6110 | 0,6097 | 0,606 8 | 0,6050 | 0,6032 | 0,6024 | 0,016
0,60 — — 0,6194°| 0,6161 | 06130 | 0,6114 | 0,6100 | 0,6070 | 0,6051 | 0,6032 | 0,6023 | 0,015
0,61 — e 0/6201 | 0,6166 | 0,6134 | 0,6117 | 0,6103 | 0,607 1 0,6051 0,6031 | 0,6023 | 0,6014
0,62 — e 06207 | 0,6171 | 0,6138 | 0,6120 | 0,6105 | 0,607 2 | 0,6051 0,6031 | 0,6021 | 0,6012
0,63 — e 0,6214 | 06176 | 06141 | 0,6123 | 0,6107 | 0,607 3 | 0,6051 0,6029 | 0,6019 | 0,6010
0,64 — — 0,6220 | 0,6181 | 0,6144 | 0,6125 | 0,6109 | 0,6073 | 0,6050 | 0,6027 | 0,6017 | 0,600 6
0,65 — — 0,6226 | 0,6185 | 0,6147 | 0,6127 | 0,6110 | 0,607 3 | 0,6048 | 0,6024 | 0,601 3 | 0,600 3
0,66 — — 0625+ 16616 9T 0; 649106128 T 0;6++0 1060672106046 0;602+16;600651T0;599 8
0,67 — e 0,6236 | 06192 | 0,6150 | 0,6129 | 0,6110 | 0,607 0 | 0,6043 | 0,6017 | 0,6004 | 0,599 3
0,68 — e 0,6240 | 06194 | 0,6151 | 0,6129 | 0,6109 | 0,606 7 | 0,6039 | 0,6012 | 0,5999 | 0,598 6
0,69 — — — 0,6196 | 06151 | 0,6128 | 0,6107 | 0,6064 | 0,6035 | 0,6005 | 0,5992 | 0,597 9
0,70 — — — 06197 | 06150 | 0,6126 | 0,6105 | 0,6059 | 0,6029 | 0,5998 | 0,598 4 | 0,597 0
0,71 — — . 0,6197 | 0,6148 | 0,6123 | 0,6101 | 0,6054 | 0,6022 | 0,5990 | 0,597 5 | 0,596 1
0,72 — — . 0,6196 | 0,6145 | 0,6119 | 0,6096 | 0,6047 | 0,6014 | 0,5980 | 0,596 5 | 0,5950
0,73 — — . 0,6194 | 0,6141 | 0,6114 | 0,6090 | 0,6039 | 0,6004 | 0,5969 | 0,5953 | 0,5937
0,74 — — — 0,6191 | 06136 | 0,6108 | 0,608 3 | 0,6029 | 0,5994 | 0,5957 | 0,5940 | 0,592 3
0,75 — — — 0,6187 | 06130 | 0,6100 | 0,607 4 | 0,6018 | 0,5981 | 0,5943 | 0,5925 | 0,590 8

NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.

36 © 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=9993450889a8410f4565a01751135d75

ISO 5167-2:2003(E)

Table A.9 — Orifice plate with flange tappings — Discharge coefficient, C, for D = 375 mm

Diam-

eter Discharge coefficient, C, for Rep equal to

ratio

g 5x10% [ 1x10% | 2x10* | 3x10% | 5x10* | 7x10* | 1x105 | 3x105 | 1x10% [ 1x107 | 1x 108 o0

0,10 | 0,6006 | 0,5989 | 0,5979 | 0,5975 | 0,597 1 | 0,5970 | 0,596 8 | 0,5965 | 0,5964 | 0,596 3 | 0,596 3 | 0,596 3
0,12 | 0,6013 | 0,5994 | 0,5982 | 0,5978 | 0,5974 | 0,5972 | 0,5970 [ 0,5967 | 0,5965 | 0,5964 | 0,5964 [ 0,596 4
0,14 | 0,6020 | 0,5999 | 0,5986 | 0,598 1 | 0,5976 | 0,5974 | 0,597 2 | 0,5968 | 0,5966 | 0,5965 | 0,596 5 | 0,596 5
0,16 | 0,6027 | 0,6004 | 0,5990 | 0,5984 | 0,597 9 | 0,5976 | 0,5974 | 0,5970 | 0,5968 | 0,5967 | 0,596 6 | 0,596 6
0,18 | 0,6035 | 0,6009 | 0,5994 | 0,5987 | 0,5982 | 0,5979 | 0,597 7 | 0,597 2 | 0,5970 | 0,5968 | 0,596 8 | 0,596 8
0,24 0,6042 | 06015 | 0,5998 | 0,5991 | 0,5985 | 0,5982 | 0,5979 | 0,5974 | 0,5972 | 0,5970 | 0,597 0 | 0,596 9
0,24 0,6051 | 0,6021 | 0,6003 | 0,5995 | 0,598 8 | 0,5985 | 0,5982 | 0,597 7 | 0,597 4 | 0,597 2_[\0y597 2 [ 0,597 1
0,24 0,606 0 | 0,6028 | 0,6008 | 0,6000 | 0,5992 | 0,5989 [ 0,5986 | 0,5980 | 0,597 7 | 0,597(4 10,597 4 | 0,597 3
0,24 | 0,6069 | 0,6035 | 0,6013 | 0,6005 | 0,5997 | 0,5993 | 0,5989 | 0,5983 | 0,5979 | 0,597.7 | 0,597 6 | 0,597 6
0,24 | 0,6080 | 0,6042 | 0,6019 | 0,6010 [ 0,6001 | 0,5997 | 0,5993 | 0,5986 | 0,598 3 (1.0y598 0 | 0,597 9 | 0,597 8
0,30 — 0,6051 | 0,6026 | 0,6016 | 0,6006 | 0,6002 | 0,5998 | 0,5990 [ 0,5986" 0,598 3 | 0,598 2 | 0,598 1
0,34 — 0,6060 | 0,6033 | 0,6022 | 0,6012 | 0,6007 | 0,6003 | 0,5994 [ 0;5990 | 0,5986 | 0,598 5 | 0,598 4
0,34 — 0,6069 | 0,6040 | 0,6029 | 0,6018 | 0,6013 | 0,6008 | 0,5999, 40,5994 | 0,5989 | 0,5988 | 0,598 7
0,34 — 0,6080 | 0,6049 | 0,6036 | 0,6024 | 0,6019 | 0,6014 | 0,600:4 | 0,5998 | 0,5993 | 0,599 1 | 0,5990
0,34 — 0,6091 [ 0,6058 | 0,6044 | 0,6031 [ 0,6025 | 0,6020 | ;6009 [ 0,6002 | 0,5997 | 0,599 5 | 0,599 3
0,44 — — 0,6067 | 0,6053 | 0,6039 | 0,6032 | 0,602 6-)0,6014 | 06007 | 0,6001 | 0,599 | 0,5997
0,44 — e 0,6078 | 0,6062 | 0,6047 | 0,6039 | 0,608 3% 0,6020 | 0,6012 | 0,6005 | 0,6002 | 0,6000
0,44 — e 0,6089 | 0,6071 | 0,6055 | 0,6047 | 0,6040 | 0,6026 | 0,6017 | 0,6009 | 0,6006 | 0,600 3
0,44 — — 0,6100 | 0,6082 | 0,6064 | 0,6055_[0,6048 | 0,6032 | 0,6022 | 0,6013 | 0,6010 | 0,6007
0,44 — — 0,6113 | 0,6092 | 0,607 3 | 0,6064."( 0,6055 | 0,6038 | 0,6027 | 0,6018 | 0,6013 | 0,6010
0,50 — — 0,6125 | 0,6103 | 0,608 3 | 0;6072 | 0,6063 | 0,6044 | 0,6032 | 0,6021 | 0,6017 | 0,6012
0,51 — e 0,6132 | 0,6109 | 0,608 8 4.\0,607 7 | 0,6067 | 0,6047 | 0,6035 | 0,6023 | 0,6018 | 0,6014
0,54 — e 0,6139 | 0,6115 | 0,6092'| 0,6081 | 0,6071 | 0,6050 | 0,6037 | 0,6025 | 0,6019 | 0,6015
0,53 — — 06145 | 0,6121 [ 0;6097 | 0,6085 | 0,6075 | 0,6053 | 0,6039 | 0,6026 | 0,602 1 | 0,6015
0,54 — — 06152 | 0,6126~(\0,6102 | 0,6090 | 0,6079 | 0,6056 | 0,604 1 | 0,6028 | 0,6022 | 0,6016
0,54 — — 0,6159 | 0,6132 | 0,6107 | 0,6094 | 0,6082 | 0,6058 | 0,604 3 | 0,6029 | 0,6022 | 0,6017
0,54 — e 0,616 6 [ 06438 | 0,6111 | 0,6098 | 0,6086 | 0,6061 | 0,6045 | 0,6030 | 0,602 3 | 0,6017
0,59 — — . 0,6144 | 0,6116 | 0,6102 | 0,6089 | 0,6063 | 0,6047 | 0,6030 | 0,602 3 | 0,6017
0,54 — — —~ 0,6149 | 0,6120 | 0,6106 | 0,6093 | 0,6065 | 0,6048 | 0,6031 | 0,602 3 | 0,6016
0,54 — — — 0,6155 | 0,6124 | 0,6109 | 0,6096 | 0,6067 | 0,6049 | 0,6031 | 0,6023 | 0,6015
0,64 — —, — 0,6160 | 06128 | 0,6112 | 0,6098 | 0,6069 | 0,6049 | 0,6030 | 0,6022 | 0,6014
0,61 — - . 0,6165 | 0,6132 | 0,6116 | 0,6101 | 0,6070 | 0,6050 | 0,6030 | 0,602 1 | 0,601 2
0,64 — ~- . 0,6170 | 0,6136 | 0,6118 | 0,6103 | 0,6070 | 0,6049 | 0,6028 | 0,6019 | 0,6010
0,63 — — . 0,6174 | 0,6139 | 0,6121 | 0,6105 | 0,6071 | 0,6048 | 0,6026 | 0,601 7 | 0,600 7
0,64 — — — 0,6178 | 0,6141 | 0,6122 | 0,6106 | 0,607 0 | 0,6047 | 0,6024 | 0,6014 | 0,600 3
0,64 — — — 06182 | 06143 | 0,6124 | 0,6106 | 0,6069 | 0,6045 | 0,6021 | 0,6010 | 0,599 9
0,66 — — — 0618 51T 0;6t4 51T 0;6124 1T 6;6t06 T 0;606 8T 06642 1T066+771T6:6005 | 0,5994
0,67 — — . 0,6188 | 0,6146 | 0,6124 | 0,6106 | 0,6065 | 0,6039 | 0,6012 | 0,6000 | 0,598 8
0,68 — — . 0,6190 | 0,6146 | 0,6124 | 0,6104 | 0,6062 | 0,6034 | 0,6006 | 0,5993 | 0,598 1
0,69 — — — — 06145 | 06122 | 0,6102 | 0,6058 | 0,6029 | 0,6000 | 0,598 6 | 0,597 3
0,70 — — — — 0,6144 | 06120 | 0,6098 | 0,6053 | 0,6022 | 0,5992 | 0,597 7 | 0,596 4
0,71 — e e — 0,6141 | 0,6116 | 0,6094 | 0,6046 | 0,6015 | 0,5982 | 0,5968 | 0,5953
0,72 — e e — 0,6138 | 0,6111 | 0,6088 | 0,6039 | 0,6006 | 0,597 2 | 0,5956 | 0,594 1
0,73 — e e — 0,6133 | 0,6105 | 0,6081 | 0,6029 | 0,5995 | 0,5960 | 0,5944 | 0,592 8
0,74 — — — — 0,6126 | 0,6098 | 0,6073 | 0,6019 | 0,5983 | 0,5946 | 0,5929 | 0,591 3
0,75 — — — — 0,6119 | 0,6089 | 0,6063 | 0,6007 | 0,5969 | 0,593 1 | 0,5913 | 0,589 6

NOTE This table is given for convenience. The values given are not intended for precise interpolation. Extrapolation is not permitted.
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