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Special Notes

This AGA/API publication necessarily addresses problems of a general nature. With respect to particular
circumstances, local, state, and federal laws and regulations should be reviewed. The use of API publications is
voluntary. In some cases, third parties or authorities having jurisdiction may choose to incorporate API standards by
reference and may mandate compliance.

Neither AGA and API nor any of AGA’s or API's employees, subcontractors, consultants, committees, or nther
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 ony use,
or the results of such use, of any information or process disclosed in this publication. Neither AGA and API ~or ¢ny of
API's employees, subcontractors, consultants, or other assignees represent that use of this publicatio.. would not
infringe upon privately owned rights.

This API publications may be used by anyone desiring to do so. Every effort has been made .y AGA/API to ensure
the accuracy and reliability of the data contained in them; however, AGA/API makes no rep.2suntation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability ¢ - resg onsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction. wiv.> waich this publication may
conflict.

This AGA/API publication is published to facilitate the broad availability oi nrc ven, sound engineering and operating
practices. These publications are not intended to obviate the need for “opiying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of this AGA/API
publication is not intended in any way to inhibit anyone from using an, oti.2: practices.

Any manufacturer marking equipment or materials in conformaice witii the marking requirements of an API standard
is solely responsible for complying with all the applicable require:inents of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Al figr.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
el .ctronic, mechanical, photocopying, recording, or otherwise, without prior written permission from either the American Gas
Association, 400 N. Capitol Street, NW, Washington, DC 20001 or API Publishing Services, 200 Massachusetts Avenue, NW,
Suite 1100, Washington, DC 20001.

Copyright © 2019 American Petroleum Institute
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Foreword

Nothing contained in this AGA/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.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not requirc 1 in order
to conform to the standard.

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

This document was produced under API standardization procedures that ensure <npropriate notification and
participation in the developmental process and is designated as APl Manual ot .~ stro.sum Measurement Standard
(MPMS) Chapter 14.3.3 and AGA Report No. 3, Part 3. Questions concerning the in.>rpretation of the content of this
publication or comments and questions concerning the procedures unc=r which this publication was developed
should be directed in writing to the Director of Standards, American Petroleu. nstitute, 200 Massachusetts Avenue,
NW, Suite 1100, Washington, DC 20001. Requests for permission to ‘epreduce or translate all or any part of the
material published herein should also be addressed to the directc

This AGA/API publication is reviewed and revised, reaffirmec, or wiindrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Ct=.us of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

A catalog of AGA Operations and Engineering puu:'cauuns, which is published and updated as needed and can be
obtained by contacting AGA Operations and E -gin:ering Department, phone (202) 824-7000 or web site http:/
www.aga.org.

Suggested revisions are invited and srula pe submitted to the Standards Department, API, 200 Massachusetts

Avenue, NW, Suite 1100, Washingtor = D/2 20001, standards@api.org or Operations and Engineering Department,
American Gas Association, 400 Nc th Capitol Street, NW, Washington, DC 20001, http://www.aga.org/.
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Introduction

This part of the standard for Concentric, Square-edged Orifice Meters provides the background and history of the
development of the standard and recommends a method to solve the flow equations for mass and volumetric flow.
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Orifice Metering of Natural Gas and Other Related Hydrocarbon Fluids—
Concentric, Square-edged Orifice Meters
Part 4—Background, Development, Implementation Procedures, and Example
Calculations

1 Scope

Chapter 14.3, Part 4 describes the background and development of the equation for the coefficient of discharge of
flange-tapped, square-edged, concentric orifice meters, and recommends a flow rate calculation L ocedure. The
recommended procedures provide consistent computational results for the quantification of fluid flow ur.der defined
conditions, regardless of the point of origin or destination, or the units of measure required by covcrnm. ntal customs
or statute. The procedures allow different users with different computer languages on different c. mpu.=.g hardware to
arrive at almost identical results using the same standardized input data.

2 Normative References

The following referenced documents are indispensable for the application of thic-docwnent. For dated references,
only the edition cited applies. For undated references, the latest edition of the efer :nced document (including any
amendments) applies.

API| Manual of Petroleum Measurement Standards

Chapter 12.2.1, Calculation of Petroleum Quantities Using Dy:.ami> Measurement Methods and Volume Correction
Factors, Part 1—Introduction

Chapter 14.2/AGA Report No. 8, Compressibility Factors of Na.ural Gas and Other Related Hydrocarbon Gases

Chapter 14.3.1/AGA Report No. 3, Part 1, Orifice I.ateving of Natural Gas and Other Related Hydrocarbon Fluids—
Concentric, Square-edged Orifice Meters, Part -G 2neral Equations and Uncertainty Guidelines

Chapter 14.3.2/AGA Report No. 3, Part 2,°9ri..~='Metering of Natural Gas and Other Related Hydrocarbon Fluids—
Concentric, Square-edged Orifice Meters, Pa.* 2—Specification and Installation Requirements

Chapter 14.3.3/AGA Report No. 3. Purt 3, Orifice Metering of Natural Gas and Other Related Hydrocarbon Fluids—
Concentric, Square-edged Orifi:e . >ters, Part 3—Natural Gas Applications

3 Symbols, Units, «nd “erminology

3.1 General

The symbols and u»its used are specific to APl MPMS Chapter 14.3.3/AGA Report No. 3, Part 3 and were developed
based on the USC inch—pound system of units. Regular conversion factors can be used where applicable; however,
if SI ur*s a2 1sed, the more generic equations in APl MPMS Chapter 14.3.1/AGA Report No. 3, Part 1 should be

usea ‘or cnsis 2nt results.

22 Symbols and Units

Cy orifice plate coefficient of discharge

CFT) coefficient of discharge at a specified pipe Reynolds number for flange-tapped orifice meter
Cdo first flange-tapped orifice meter coefficient of discharge constant within iteration scheme

C, second flange-tapped orifice meter coefficient of discharge constant within iteration scheme
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