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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. s
information or process disclosed in this publication. Neither APl nor any of API's employees, subcontractoie,
consultants, or other assignees represent that use of this publication would not infringe upon privately ov:nec rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute tc ensure 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 responcbility 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, souna =ngineering 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. the marking requirements of an API
document is solely responsible for complying with all the applicable reqsiiements of that document. APl does not
represent, warrant, or guarantee that such products do in fact confo.m tc the applicable API publication.

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 © 2018 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.

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 requircd iri order
to conform to the standard.

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

This document was produced under API standardization procedures that ensure cnp'opriate notification and
participation in the developmental process and is designated as an API technice' repc rt. Questions concerning the
interpretation of the content of this publication or comments and questions concerr.'ng the procedures under which
this publication was developed should be directed in writing to the Di.=ctor of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permissio: 0 ieproduce or translate all or any part
of the material published herein should also be addressed to the diractc -

Generally, API standards are reviewed and revised, reaffirmed, or witi.drawn at least every five years. A one-time
extension of up to two years may be added to this review cycle’ Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cat.'27 of API publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

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

The objective of this document is to provide a standard procedure for testing and evaluating the performance of
friction (drag) reducers in straight, smooth circular conduits. This standard procedure was compiled on the basis of
several years of comparative testing, debate, discussion, and continued research by the industry.

In this standard, where practical, US Customary units are included in brackets for information. The units do not
necessarily represent a direct conversion of Sl to US Customary units, or US Customary to Sl. Consideration has
been given to the precision of the instrument making the measurement. For example, thermometers are typica.;’
marked in one degree increments, thus temperature values have been rounded to the nearest degree.

This document uses a format for numbers which follows the examples given in APl Document Forme* ard Style
Manual (Revision Date: November 2017). In this document, the decimal mark is a period and s\ “sarctes the whole
part from the fractional part of a number. No spaces are used in the numbering format. The thousand's separator is a
comma and is only used for numbers greater than 10,000 (i.e. 5000 items, 12,500 bags).

Vi
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Procedure for Testing and Evaluating the Performance of Friction (Drag) Reducers
in Aqueous-based Fluid Flowing in Straight, Smooth Circular Conduits

1 Scope

1.1 This document provides a consistent methodology to test and evaluate the performance of friction (dre g}
reducers in straight, smooth circular conduits. This standard includes only smooth-walled tubing and excludes an,
rough-walled tubing.

1.2 The International System of Units (Sl) is used in this Technical Report. However, testing data acquisiticn can be
conducted using US customary units (USC).

1.3 Factors included in Annex A Table A.1 permit conversions of USC units to Sl units or Sl unii. to USC units.

2 Terms and Definitions

For the purposes of this document, the following terms and definitions apply.

21
base fluid
Aqueous liquid media (solvent with or without additives) used to prepare > tf4id (see 2.8).

2.2
friction reducer
Agent that dissolves in base fluid, thereby reducing frictional ~csisionce to flow.

23
straight, smooth circular conduits
Metallic-based smooth-walled straight tubing or pip --heving a constant diameter.

24

drag reduction

friction reduction

Relative reduction in the change in precsu e due to frictional resistance by the addition of friction reducer to the base
fluid.

25
Reynolds number (/Nge)
The ratio of inertial forces tc »viscous forces within a fluid (a dimensionless number).

2.6
Fanning friction “acuor (f)
For a fluid, the ratio of pipe wall shear stress to the flow kinetic energy (a dimensionless number).

27

solve. at

Ar,coucliquid used to prepare the test fluid (water, brine, etc.) and the fluid used to determine the internal diameter
0. the wubing or pipe (see 5.3).

NOTE  For the purpose of the document, for determination of internal diameter of the tubing or pipe, the solvent is fresh water.

238
test fluid
Fluid prepared with the base fluid and the friction reducer.

1


https://www.stdhive.com/standards/api-tr-13m-5-pdf/



