BSI BS%5792 40 WME 1b24bb9 018L733 9 HE

BS5792: 1980

UDC 681.121.89-837

| s

—

Specification for

® Electromagnetic flowmeters

Specification des débitmetres électromagnétiques

Spezifikation fir elektromagnetische Durchlaufmesser

.. . ] Documents
British Standards Institution

Doc;

", Full document details: BS 5792:1980


http://www.avadocuments.com/doc/bs-5792-1980
http://www.avadocuments.com/doc/bs-5792-1980

BSI BS%5792 60 BN 1b24bkT 0186734 0 W |
BS 5792 : 1980
Contents .
Page Page
Foreword Inside front cover D. Effect of flow pattern on calibration factor 10
Cooperating organizations Back cover E. Precautions to be observed where cathodic
protection is used 10
Specification .
0. Introduction 1 Table
1. Scope 1 1. Maximum dimensions of electromagnetic
2. References 1 flowmeter primary devices 3
3. Definitions 1
4. Dimensions, enclosures and marking of primary Figures
devices . 3 1. Shallow taper entry and exit reducers with
5. Performance requirements 4 parallel section 6
6, Pre.ssure. test 4 2. Stépped pipe with parallel entry section having
7. Calibration o 4 the same bore as the flowmeter 6
8. Operating manual and calibration data 5 3. Cathodically protected pipelines: copper
B bonding links across flange joints 6
Appendices 4. General exploded view of an electromagnetic
A. Choice, location, installation and maintenance flowmeter primary device with external coils 7
of primary devices 8 5, Section showing an electromagnetic flowmeter
B. Function and installation of secondary devices 9 - primary device with internal coils 7 ‘
C. Physical design and materials of construction of : }
primary devices 9
Foreword
This British Standard has been prepared under the direction  the standard is related to flowmeters that are commercially
of the Industrial-process Measurement and Control available.
Standards Committee. In general this British Standard is compatible with the
Guidance is given on the construction, installation and use Technical Report on Electromagnetic Flowmeters to be
of the electromagnetic flowmeter, together with an published by the International Organization for
introduction to its theory of operation, As far as possible Standardization {ISO).
Documents

- FLI:II‘dOCLIr'nent details: BS 5792:1980


http://www.avadocuments.com/doc/bs-5792-1980
http://www.avadocuments.com/doc/bs-5792-1980

BSTI BSx5792 &0

1624669 018b735 2 W |

BS 6792 : 1980

British Standard Specification for

Electromagnetic flowmeters

0. Introduction

When a conducting liquid flows in a magnetic field,
electromotive forces are induced in the liquid in
accordance with Faraday’s rule. I the field is
perpendicular to an electrically insulating tube through
which a conducting liquid is flowing, a maximum
potential difference may be measured between two
electrodes positioned on the wall of the tube such that the
diameter joining the electrodes is orthogonal to the
magnetic field. This potential difference is proportional
to the magnetic field strength, the axial velocity of the
liquid and the distance between the electrodes. Thus the
axial velocity and hence the flowrate of the liquid may
be measured. However, the relationship between the
measured potential difference and the flowrate of the
liquid is a function of the design; the considerations
involved are discussed in appendix C.

As the potential difference between the electrodes is
typically a few millivolts only, it has to be amplified

to a level suitable for use. The amplifier forms part of

a system which provides compensatory facilities
necessary to satisfy the performance requirements of this
standard.

1. Scope

This standard specifies the maximum dimensions of
primary devices of electromagnetic flowmeters, as
defined in 3.2, for the measurement of flowrates of
conductive fluids in pipes. The performance requirements
and the method of calibration of such flowmeters are also
specified.

Appendices A and B give guidance on the installation of
primary and secondary devices; appendix C deals with
materials of construction and design of primary devices:
appendix D discusses the effect of flow pattern on
calibration factor; appendix E gives guidance concerning
precautions to be observed where cathodic protection

is used.

This standard does not specify safety requirements and
does not include the measurement of flowrate of tliquid
metals or medical applications of electromagnetic
flowmeters.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard the following
definitions apply.

3.1 electromagnetic flowmeter. A flowmeter that creates
a magnetic field perpendicular to the flow so enabling the
flowrate to be deduced from the induced electromagnetic
force (e.m.f.) produced by the motion of a conducting
liquid in the magnetic field. An electromagnetic flowmeter
consists of a primary and a secondary device (defined

in 3.2 and 3.3 respectively).

3.2 primary device. The assembly containing the pipe

through which the metered liquid passes, the measure-

ment electrodes (defined in 3.7) and the magnetic field
coils.

3.3 secondary device. A device that amplifies and
processes the output of the primary device to a level and
form suited to the desired display means.

3.4 cathodic protection, An electrochemical means of
preventing electrolytic corrosion of conduits.

3.5 common mode signal. An interference signal that
appears, relative to earth, equally on both input terminals.

3.6 extrapolation factor, £. The quotient obtained by
dividing the maximum flowrate of the desired range by
the flowrate at which the flowmeter is calibrated,

3.7 measurement electrodes. The diametrically opposed
contacts in a meter tube by which the generated e.m.f.
is detected.

3.8 flow component signal. The part of the voltage
impressed on the measurement electrodes that is
proportional to the flowrate, the magnetic field )
strength and the distance between the measurement
electrodes,

3.9 meter tube. The part of the primary device through
which the liquid flows,

3.10 calibration factor. The number that relates the flow
component signal from the primary device to the
flowrate under defined standard conditions.

3.11 quadrature signal. The portion of the electrode signal
that.is 90° out of phase with the flow component signal.

3.12 reference conditions. The optimum conditions for
calibration of a flowmeter in accordance with clause 7 of
this standard. The reference conditions are as follows:

temperature of water: 15+ 10 °C

supply voltage : 240+ 5 V

supply frequency: 60 + 0.1 Hz

ambient temperature of primary device: 15 + 10 °C
ambient temperature of secondary device: 20 + 5 °C

3.13 reference signal. The voltage oraﬂﬁme nts

proportional to the strengin of 2 magnetic field.:
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3.14 repeatability, A quantitative expression of the
closeness of the agreement between the results of successive
measurements of the same value of the same quantity
carried out by the same method, by the same observer,
with the same measuring instruments, at the same location
at appropriately short intervals of time,

3.15 Reynolds number, Re. A dimensionless parameter
that characterizes the flow conditions in the pipeline
and is defined by the following expression:

Re=32
. @Dy
where
Q is the mean flowrate (in m3/s) through the meter tube;
D is the inlet diameter (in m) of the meter tube;
v is the kinematic viscosity (in m?/s).
NOTE. The constant % may be taken to be equal to 1.273.

Full document details: BS 5792:1980

3.16 range. The stated interval between the minimum and
maximum values of flowrate for which the flowmeter has
been adjusted or set.

3.17 span. The algebraic difference between the maximum
and minimum values of flowrate for which the flowmeter
has been adjusted or set.

NOTE, For example, a flowmeter adjusted or set for flowrates in
the range 1 m®/s to 3 m?/s has a span of 2 m?/s.

3.18 system output signal. The output signal from the
secondary device, which is a linear function of the flowrate
in the associated primary device.

3.19 swirling flow. A flow that has two velocity
components, one of which is axial and the other
circumferential.

3.20 transition region. An ill-defined region of flow where
transition from laminar to turbulent flow takes place.

For the purposes of this standard it is taken to occur
between Reynolds numbers 2200 and 10 000,
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‘ 4. Dimensions, enclosures and marking of primary devices
4.1 Dimensions. The maximum dimensions shall not exceed those specified in table 1.

Table 1. Maximum dimensions of electromagnetic flowmeter primary devices

Top
7 L
|
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- C
Nominal bore Overall A B cC Nominal bore Overall A B C
length length
mm  {in) mm mm mm mm mm  (in} mm mm mm mm
2.5 (0.1) 400 250 200 300 200 (8) 950 350 250 . 350
3.2 (0.125) 400 250 200 300 230 (9) 950 350 250 360
3.8 (0.15) 400 250 200 300 250 (10) 1300 400 360 400
‘ 51 (0.2) 400 250 200 300 310 (12) 1300 450 400 400
6.4 (0.25) 400 250 200 300 360 (14) 1700 650 650 500
7.6 (0.3) 400 250 200 300 380 (15) 1700 650 650 550
95 (0.375) 400 250 200 300 410 (16) 1900 _ 650 700 550
12 (0.5) 550 250 200 300 460 (18) 1900 750 750 600
15 (0.6) 550 250 200 300 510 {20) 1900 750 750 - 600
18 (0.75) 550 250 200 300 560 (22) 1900 750 750 600
25 (1) 550 250 200 300 610 (24) 1900 850 850 700
38 (1.5} 550 250 200 300 690 (27) 1900 - 850 850 700
51 {2) 600 250 250 300 760 (30) 2500 8b0 950 750
64 (2.5) 600 250 250 300 920 (36) 2600 900 1100 800
76 (3) 650 250 250 300 1000 (40) 2600 900 1100 800
100 (4) 750 250 250 300 1100 (42) 2900 1000 1200 950
130 (5) 800 250 250 300 1200 (48) 3000 1200 1400 1100
150 (6) 950 350 250 350 1400 (b4) 3900 1300 1600 1200
180 (7) 950 350 250 3560 1500 (60) 4100 1300 1600 1300
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