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FOREWORD

This Standard was prepared by Subcommittee 16 of the ASME Committee on the Measurement
of Liquid Flow in Closed Conduits. The chair of the subcommittee is indebted to the many
individuals who contributed to this document.

Electromagnetic flowmeters were introduced to the process industries in the mid 1950s. They
quickly became accepted flowmeters for difficult applications. Subsequent improvements in tech-
nology and reductions in cost have transformed these flowmeters into one of the leading contend-
ers for general use in water-based and other electrically conducting liquid applications.

Due to differences in design of the various electromagnetic flowmeters in the marketpl ce, (his
Standard cannot address detailed performance limitations in specific applications. It covers .:sues
that are common to all meters, including application considerations.

The flow industry has been changing from the use of the names “primary” and “sccondary”
to “sensor” and “transmitter.” Previous editions of ASME MFC-16 did use primary ana s. condary
in their figures and text. This new edition uses the sensor and transmitter teiminc'ogy.

Suggestions for improvement of this Standard will be welcomed. They <iiruld-Ue sent to The
American Society of Mechanical Engineers; Attn: Secretary, MFC Standara. Con mittee; Two Park
Avenue; New York, NY 10016-5990.

This revision was approved an an American National Standard o1 January 28, 2014.
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CORRESPONDENCE WITH THE MFC COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to

Secretary, MFC Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incoi porate changes
that appear necessary or desirable, as demonstrated by the experience gained frcm tho application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Suc.. pr¢ posals should be
as specific as possible, citing the paragraph number(s), the provoscd woraing, and a detailed
description of the reasons for the proposal, including any pertine.xt Jocumentation.

Proposing a Case. Cases may be issued for the purpose of ~iovid'ng alternative rules when
justified, to permit early implementation of an approved 1evis. »n v hen the need is urgent, or to
provide rules not covered by existing provisions. C:ses are effective immediately upon
ASME approval and shall be posted on the ASME Cormi.‘ee Web page.

Requests for Cases shall provide a Statement of Nee! anc Background Information. The request
should identify the Standard and the paragraph, figure, or table number(s), and be written as a
Question and Reply in the same format as exist'ng Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard to«vhi-h tnh2 proposed Case applies.

Interpretations. Upon request, the MFC Coramuttee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered in response to a written request sent
to the Secretary of the MFC Standerds or.mittee at go.asme.org/Inquiry.

The request for interpretation thou'd be clear and unambiguous. It is further recommended
that the inquirer submit his/hcs re yuest in the following format:

Subject: Cite thy «ppicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
Deing i2quested.

Question: Phre se the question as a request for an interpretation of a specific requirement

su.‘able for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

aavests that are not in this format may be rewritten in the appropriate format by the Committee
p-ior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The MFC Standards Committee regularly holds meetings that
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the MFC Standards Committee. Future Committee meeting dates and locations can be found on
the Committee Page at go.asme.org/MFCcommittee.
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ASME MFC-16-2014

MEASUREMENT OF LIQUID FLOW IN CLOSED CONDUITS WITH
ELECTROMAGNETIC FLOWMETERS

1 SCOPE

This Standard is applicable to industrial electromag-
netic flowmeters and their application in the measure-
ment of liquid flow. The electromagnetic flowmeters
covered by this Standard utilize an alternating electrical
current (AC) or pulsed direct-current (pulsed-DC) to
generate a magnetic field in electrically conductive and
electrically homogeneous liquids or slurries flowing in
a completely filled, closed conduit.

This Standard does not cover the following:

¢ insertion-type electromagnetic flowmeters

¢ electromagnetic flowmeters used in surgical, thera-
peutic, or other health and medical applications

¢ applications of industrial flowmeters involving
nonconductive liquids

¢ highly conductive liquids (e.g., liquid metals)

2 REFERENCES

The following document forms a part of this Stancard
to the extent specified herein. The latest editior <h.ll

apply.

ISO 13359, Measurement of conductive lic 5*a flow in

closed conduits — Flanged elec‘rouiagnetic
flowmeters — Overall length
Publisher: International Crgai..zation for

Standardization (ISO) Central Scicritariat, 1, ch. de la
Voie-Creuse, Case postale 56, Ci1-1211, Geneve 20,
Switzerland /Suisse

3 DEFINITIONS ~ND SYMROLS
3.1 Definitiors

accuracy of meas.:rement: closeness of the agreement
between tl = result of a measurement and a true value
of th» meac wrand.

NUE:  ‘lccuiacy is a qualitative concept; for the quantitative
«oncep., see uncertainty.

walibration: the experimental determination of the rela-
tionship between the quantity being measured and the
device that measures it, usually by comparison with a
standard, then (typically) correcting the output of that
device to bring it to the desired value, within a specified
tolerance, for a particular value of the input.

flowmeter sensor: includes the flow tube, proc>ss connec-
tions, electromagnetic coils, and electrode: Fiowmeter
sensor is also known by other names, ¢ g., lowmeter
sensor device, sensor device, and senor.

flowmeter transmitter: includes the ele »troruc transmitter,
measurement of the emf,, and, ‘n most cases, the power
for the electromagnet coils of tt.> flowmeter sensor.

meter factor: the number dete 'mine 1by liquid calibration
that enables the output 1’ow signal to be related to the
volumetric flow ra*¢ und'er defined reference conditions;
often expressed as t. = reciprocal of mean K-factor.

uncertainty ‘of measurement): parameter, associated with
the result of .. measurement, that characterizes the dis-
persion Hf tha values that could reasonably be attributed
t& the meccarand.

~erification: provision of objective evidence that a given
iten fulfills requirements.

EXAMPLE: Use of independent flow calibration to confirm that
performance properties and/or legal requirements of a measuring
system are met.

3.2 Symbols
See Table 3.2-1.

4 THEORY AND MEASUREMENT TECHNIQUE

Industrial electromagnetic flowmeters are composed
of the following basic components (see Fig. 4-1):

(1) a nonmagnetic tube with a nonconductive inner
surface

(b) a magnetic field passing through the tube and
perpendicular to the axis of the tube at the center of the
flow tube

(c) a minimum of two electrodes on opposite sides
of the tube in a cross-sectional plane passing through
the center of the flow tube, the straight line between
these two electrodes being perpendicular to the mag-
netic field at the center of the flow tube

4.1 Flow-Related Electromotive Force

Faraday’s law of induction applied to this physical
configuration predicts the generation of an electromo-
tive force (a voltage) between the electrodes when a
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