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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of ar./
information or process disclosed in this publication. Neither APl nor any of APl's employees, subcontractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately ovnec rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute t. assure the
accuracy and reliability of the data contained in them; however, the Institute makes no represer.*itio.. v arranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsbility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, soind =nyineering and operating
practices. These publications are not intended to obviate the need for appi;ing .ound engineering judgment
regarding when and where these publications should be utilized. The formulation ar.* publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with ‘he marking requirements of an API standard
is solely responsible for complying with all the applicable requicemunts =7 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the a,nlicable API standard.

Users of this Standard should not rely exclusively on the infori. 2ton contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

Al vigr.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele ctronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2017 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in oruc*
to conform to the specification.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a specificaticn.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure appiont ate notification and
participation in the developmental process and is designated as an API standard. (iesticns concerning the
interpretation of the content of this publication or comments and questions concerning ‘he procedures under which
this publication was developed should be directed in writing to the Director ¢ Stadards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to rep: ~&uce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or. witl\dravn at least every five years. A one-time
extension of up to two years may be added to this review cycle. S*atuc o1 (=& publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cataloy of /Pl publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Introduction

This document describes the design, installation and operation of vortex shedding flowmeters for the measurement of
hydrocarbon gases and steam flows.

Vortex shedding is a flow phenomenon that occurs when a bluff body is placed in flowing fluid and depending on the
size and shape of a bluff body, under certain flowing conditions, alternating vortices are created on the downstream
side of the body and detach periodically from either side of the body. The fluid flow past the object, often referred to as
the vortex shedder, creates alternating low-pressure vortices on the downstream side of the object.

The vortex shedding frequency, with a few exceptions, is proportional to flow rate. Hence, by monitoring the she dding

frequency and through numerical computational techniques, the fluid velocity and flow rate at the acial flowing
conditions can be determined.

Vi
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1

Chapter 14—Natural Gas Fluid Measurement
Section 12—Measurement of Gas by Vortex Meters

Scope

This Standard addresses the following:

a)

b)

f)

2

provides generic information on full-bore vortex shedding flowmeters, including glossary, and sets of enginaai'ng
equations useful in specifying performance;

describes vortex shedding flowmeters in which alternating vortices are shed from one or mcre L'uff bodies
installed in a closed conduit;

describes how the vortex shedding frequency is used to determine the velocity to infer *he volume, mass, and/or
energy flow rate and the total gas flow through the meter over a specific time interval;

applies only to single phase gas flows in closed conduit that are steady or :ary slowly in time. For fiscal
measurement, the output of the flow rate shall be within the acceptable lim.‘s or cteauy state flow rate;

describes the physical components of vortex shedding flowmeters and ‘dentifies need for inspection, certification,
and material traceability;

addresses the effect of gas properties, installation, and procass co'iditions that may affect the measurement
uncertainty and describes guidelines for reducing or eliminau g 1 <ir influences;

defines the method for calculating uncertainty of the flow ate neasurement;

defines the meter output requirements and necess.ry irformation pertaining to the meter output for the purpose of
fiscal measurement of gas; and

provides calibration and/or performanze v »riici tion guidance for the field application.

Normative References

The following referenced docume t, a e indispensable for the application of this document. For dated references,
only the edition cited applies. " or uniuated references, the latest edition of the referenced document (including any
amendments) applies.

API MPMS Chapter 4 5, Mas.~r Meter Provers, 2011

API MPMS Chag‘er a2, Displacement Provers, Reaffirmed 2011

APl MPMS Chapter 14.2, AGA Report No. 8/GPA 8185, Compressibility Factors of Natural Gas and other Related
Hydrocc vbori C ases, Reaffirmed 2012
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