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This Standard will be revised when the Society approves the issuance of a new edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this Standard. Periodically
certain actions of the ASME MFC Committee may be published as Cases. Cases and interpretations are published on
the ASME Web site under the Committee Pages at http://cstools.asme.org/ as they are issued.

Errata to codes and standards may be posted on the ASME Web site under the Committee Pages to provide correc-
tions to incorrectly published items, or to correct typographical or grammatical errors in codes and standards. Such
errata shall be used on the date posted.

The Committee Pages can be found at http:/ /cstools.asme.org/. There is an option available to autc.watically receive
an e-mail notification when errata are posted to a particular code or standard. This option can be founa on the appro-
priate Committee Page after selecting “Errata” in the “Publication Information” section.

ASME is the registered trademark of The American (ocie. r of Mechanical Engineers.

This code or standard was developed under procedures accredited a: mee’ing the criteria for American National Standards. The
Standards Committee that approved the code or standard was balanced to ass =< that individuals from competent and concerned interests
have had an opportunity to participate. The proposed code or standard was made available for public review and comment that provides
an opportunity for additional public input from industry, academia, regul-tory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, cor. .miction, proprietary device, or activity.

ASME does not take any position with respect to the validity of c ny patent rights asserted in connection with any items mentioned in this
document, and does not undertake to insure anyone utili-ing 1 sta.dard against liability for infringement of any applicable letters patent,
nor assumes any such liability. Users of a code or stai.dara » e ex pressly advised that determination of the validity of any such patent rights,
and the risk of infringement of such rights, is entirely . 2ir ¢.vn responsibility.

Participation by federal agency representative(s) « * per on(s) affiliated with industry is not to be interpreted as government or industry
endorsement of this code or standard.

ASME accepts responsibility for only thos 1 :rpreations of this document issued in accordance with the established ASME procedures
and policies, which precludes the issuance ¢ “iiter pretations by individuals.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.
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FOREWORD

This Standard has been prepared by Subcommittee 6, Vortex Shedding Flowmeters, of the ASME Standards
Committee for Measurement of Fluid Flow in Closed Conduits (MFC). It is one of a series of standards covering a
variety of devices that measure the flow of fluids in closed conduits. The vortex shedding principle has become an
accepted basis for fluid flow measurement. Flowmeters based on this principle are available for measuring the flow
of fluids ranging from cryogenic liquids to steam and high-pressure gases. Vortex shedding flowmeters are also
referred to as vortex meters. Their designs are proprietary, and therefore, their design details and associated uncc:-
tainty bands cannot be covered in this Standard. However, these devices have in common the shedding of alt¢:nating
pairs of vortices from some obstruction in the meter.

This Standard contains the relevant terminology, test procedures, list of specifications, application notes; anc equa-
tions with which to determine the expected performance characteristics.

This revision was approved by the American National Standards Institute on February 19, 2013.
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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. Correspondence 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 incorporate changes that . bpear neces-
sary or desirable, as demonstrated by the experience gained from the application of the Stand. rd. Approved revi-
sions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should v = as s} ecific as possible,
citing the paragraph number(s), the proposed wording, and a detailed description of th. rezsons for the proposal,
including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative .w1les when justified, to permit
early implementation of an approved revision when the need is urgent, ox to Hrovide rules not covered by existing
provisions. Cases are effective immediately upon ASME approval and shall > ~ca*ed on the ASME Committee Web
page.

Requests for Cases shall provide a Statement of Need and Backgrecund' Information. The request should identify
the standard, the paragraph, figure or table number(s), and be wri*en s a Question and Reply in the same format
as existing Cases. Requests for Cases should also indicate the apylicar'e edition(s) of the standard to which the pro-
posed Case applies.

Interpretations. Upon request, the MFC Standards Committee will render an interpretation of any requirement of
the Standard. Interpretations can only be rendered in re<»onse to a written request sent to the Secretary of the MFC
Standards Committee.

The request for interpretation should be clear ana *nomviguous. It is further recommended that the inquirer sub-
mit his/her request in the following format:

Subject: Cite the applicable paragr: ph rumber(s) and the topic of the inquiry.
Edition: Cite the applicable editic:» ¢ € the Standard for which the interpretation is being requested.
Question: Phrase the question as'a request for an interpretation of a specific requirement suitable for general

understanding aad ucs; not as a request for an approval of a proprietary design or situation.
The inquirer =ay «lso include any plans or drawings that are necessary to explain the question;
however, ti >y si ould not contain proprietary names or information.

Requests that are ne*in this 1 >rmat will be rewritten in this format by the Committee prior to being answered,
which may inadvertetly change the intent of the original request.

ASME procedurc: privide for reconsideration of any interpretation when or if additional information that might
affect an internretatic 2 is available. Further, persons aggrieved by an interpretation may appeal to the cognizant
ASME Commit ee or Subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construc-
tion, proy vieta. device, or activity.

Atte: ding “omy iittee Meetings. The MFC Standards Committee regularly holds meetings, which are open to the
publiz. Pceons wishing to attend any meeting should contact the Secretary of the MFC Standards Committee.
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ASME MFC-6-2013

MEASUREMENT OF FLUID FLOW IN PIPES
USING VORTEX FLOWMETERS

1 SCOPE

This Standard

(a) describes the use of vortex flowmeters, including
their physical components, principle of operation, instal-
lation, performance, influence factors, and calibration in a
closed conduit running full for the measurement of volu-
metric flow rate and volume flow total of single-phase
liquids or gases, including vapors such as steam

(b) describes the use of vortex flowmeters in combi-
nation with one or more other process measurements
for the inferential measurement of mass flow rate, mass
flow total, base volumetric flow rate, base volume total,
and heat flow metering

(c) is limited to full-bore flowmeters and does not
include the special case of insertion-type flowmeters

2 REFERENCES AND RELATED DOCUMENTS

Unless otherwise indicated, the latest issue of a reir-
enced standard shall apply.
ASME MEFC-1M, Glossary of Terms Usca  in the
Measurement of Fluid Flow in Pipes

Publisher: The American Society of Meci anical Engineers
(ASME), Two Park Avenue, Nev..Ycrk, NY 10016-
5990; Order Department: 22 Law ) rive, PO. Box 2900,
Fairfield, NJ 07007-2900 (www.c \me.org)

IEC 60529, Degrees of Prctec.'on Provided by Enclosures
(IP Code)

Publisher: Internszu nal Electrotechnical Commission
(IEC), 3, rue du Varembé, Case Postale 131, CH-1211
Geneve 20, Svritzerland /Suisse (www.iec.ch)

3 TcPMINOLOGY AND SYMBOLS

D« fini.ions From ASME MFC-1M Used in This
Standard

3.4

For the purposes of this Standard, the following defi-
nitions are particularly useful in describing the charac-
teristics of vortex shedding flowmeters. ASME MFC-1M
provides a more extensive collection of definitions and
symbols pertaining to the measurement of fluid flow in
closed conduits.

1

cavitation: the implosion of vapor bubbles 1>rmud after
flashing when the local pressure rises abcve we vapor
pressure of the liquid.

flashing: the formation of vapor bubble. in a liquid when
the local pressure falls to or be'ow the vapor pressure
of the liquid, often due to 1cea: lowering of pressure
because of an increase in the liquid! velocity.

K factor: in pulses ve: tnit =~iume, the ratio of the meter
output in number  f pt'ses to the corresponding total
volume of fluid passng through the meter during a
measured  »ridd. Variations in the K factor may be pre-
sented as-2 fuction of either the meter bore Reynolds
nurber or th= flow rate of a specific fluid at a specific set
o. the.mod; namic conditions (see Fig. 9.2-1).

'zwes! local pressure: the lowest pressure found in the
metr. This is the pressure of concern regarding flashing
arw cavitation. Some of the pressure is recovered down-
stream of the meter.

meter bore Reynolds number: a dimensionless ratio of iner-
tial to viscous forces that is used as a correlating param-
eter that combines the effects of viscosity, density, and
pipeline velocity. It is defined as

Rep=—F

meter factor: the reciprocal of the mean K factor.

pressure loss: the difference between the upstream pres-
sure and the pressure downstream of the meter after
recovery.

random error: a component of the error of measurement
that, in the course of a number of measurements of the
same measurand, varies in an unpredictable way.

NOTE: It is not possible to correct for random error.

random uncertainty: a component of uncertainty associ-
ated with a random error. Its effect on mean values can
be reduced by taking many measurements.

rangeability: flowmeter rangeability is the ratio of the maxi-
mum to minimum flow rates or Reynolds number in the
range over which the meter meets a specified uncertainty.

response time: for a step change in flow rate, response
time is the time needed for the indicated flow rate to

(
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