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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, subcontractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately ov:nec rights.

Classified areas may vary depending on the location, conditions, equipment, and substances involved > any given
situation. Users of this publication should consult with the appropriate authorities having jurisdictic.:

Users of this publication should not rely exclusively on the information contained in this docur.:ent. Sound business,
scientific, engineering, and safety judgment should be used in employing the information cor.:nir ed therein.

The scenarios in this standard are merely examples for illustration purposes only. They zre not to be considered
exclusive or exhaustive in nature. APl makes no warranties, express or implied fo. ‘eliaxce on or any omissions from
the information contained in this document.

Users of instructions should not rely exclusively on the information contan.:a n this document. Sound business,
scientific, engineering, and safety judgment should be used in employin 1 the.intormation contained herein.

Where applicable, authorities having jurisdiction should be consulte.'

API publications may be used by anyone desiring to do so. Eve: . =.fort has been made by the Institute to ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and heraby exp.assly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of:any: au horities having jurisdiction with which this publication may
conflict.

API publications are published to facilitai= e broad availability of proven, sound engineering and operating
practices. These publications are not <~tei ded to obviate the need for applying sound engineering judgment
regarding when and where these putic- tions should be utilized. The formulation and publication of API publications
is not intended in any way to inhibi* ar. ‘on: from using any other practices.

Any manufacturer marking enuipi 2ent or materials in conformance with the marking requirements of an API standard
is solely responsible for comp'vir.g with all the applicable requirements of that standard. APl does not represent,
warrant, or guarantee tr.ct such p.oducts do in fact conform to the applicable API standard.

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, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Copyright © 2019 American Petroleum Institute
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Foreword

This edition of APl Manual of Petroleum Measurement Standards (MPMS) Chapter 11.3.4 supersedes
Section 11.1.2.5.13 Gasohol, of APl MPMS Chapter 11.1-2004.

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 standard are as follows:
— the term “shall” denotes a minimum requirement in order to conform to the standard;

— the term “should” denotes a recommendation or that which is advised but not required in order > conform to the
standard;

— the term “may” is used to express permission or a provision that is optional,
— the term “can” is used to express possibility or capability.

Informative elements—As used in a standard, “informative” denotes eleme >ts  hat identify the document, introduce its
content, and explain its background, development, and its relationship witt, Suier documents or provide additional
information intended to assist the understanding or use of the documen

Normative elements—As used in a standard, “normative” denotes €.~munts that describe the scope of the document
and that set out provisions that are required to implement the s’andara.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is de.ignated as an APl standard. Questions concerning the
interpretation of the content of this publication or cominens and questions concerning the procedures under which
this publication was developed should be direcicd v writing to the Director of Standards, American Petroleum
Institute, 200 Massachusetts Avenue, NW, Suite *10(, Washington, DC 20001. Requests for permission to reproduce
or translate all or any part of the material publis.xed herein should also be addressed to the director.

Generally, API standards are reviewr.d .nd ievised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may ke « de J to this review cycle. Status of the publication can be ascertained from the
API Standards Department, telep.;one (202) 682-8000. A catalog of API publications and materials is published
annually by API, 200 Massactiusc ‘ts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions arc.invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.
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Introduction

This standard addresses how to calculate volume correction factors for blends of denatured ethanol and gasoline.
Previously, the API Standard, APl MPMS Chapter 11.1, Temperature and Pressure Volume Correction Factors for
Generalized Crude Oils, Refined Products, and Lubricating Oils, 2004 addressed these blends by recommending a
thermal coefficient of expansion in Section 11.1.2.5.13 and using the “Special Applications Category” in the
Chapter 11.1 standard. After considerable laboratory work of actual blending denatured ethanol and gasoline, new
equations were derived and are presented in this standard, along with examples with different blending scenario:
See API TR 2580 [ for more information on the laboratory work and background.
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Miscellaneous Hydrocarbon Product Properties—Denatured Ethanol and Gasoline
Component Blend Densities and Volume Correction Factors

Implementation Guidelines

It is recognized that guidance concerning an implementation period may be needed in order to avoid disruptio .
within the industry and ensure proper application. As a result, it is recommended that this standard be utilized o, ali
applications no later than two years after the publication date. An application, for this purpose, is defined as the - int
where the calculation is applied.

1 Scope
1.1 General

This standard covers density and volume correction factors for blends of denatured ed>2nol and gasoline blend
components ranging from 0 % to 95 % denatured ethanol based upon calculation. me.hods defined in API MPMS
Chapter 11.1 and Chapter 11.3.3. Calculation of blends and denatured ethanol ~antcini'ig more than 95 % ethanol
should use the calculation procedures within API MPMS Chapter 11.3.3.

The standard consists of correlations and algorithms for estimating the >leiid volume change at base conditions and
for calculating volume correction factors of denatured ethanol and ga<ol. € component blends. This standard also
provides the algorithms to estimate certain blend properties in bl ndirg situations where some of the required
parameters are not measured.

1.2 Range of Applicability

This standard is applicable to blends containing deratured ethanol and gasoline blend components with 15.5 °C
(60 °F) densities ranging from 680 to 800 kg/m3 (#5.. to 6.4 °API) containing between 0 % and 95 % by volume
denatured ethanol over the temperature range of - 40 °C to 50 °C (—40 °F to 122 °F) and pressure range of 0 to
10.34 MPa gage (0 to 1508 psig).

2 Blends of Gasoline and Denc.tu.2d Ethanol (BGE) Normative References

The following referenced documeits are indispensable for the application of this document. For dated references,
only the edition cited applies. Fcr ui.42*ed references, the latest edition of the referenced document applies (including
any addenda/errata).

API Manual of Petroleum . ‘casurement Standards (MPMS) Chapter 11.1, Temperature and Pressure Volume
Correction Factors iv:. Generalized Crude Oils, Refined Products, and Lubricating Oils, May 2004, including
Addendum 1, Seote mber 2007

API MPMS Chapter 11.2.1, Compressibility Factors for Hydrocarbons: 0-90 Degrees API Gravity and 638-1074
Kilogre ms ar Cubic Metre Ranges

API Mi"MS Chapter 11.3.3, Miscellaneous Hydrocarbon Product Properties—Denatured Ethanol Density and Volume
Correction Factors, Third Edition, January 2019

APl MPMS Chapter 15, Guidelines for the Use of the International System of Units in the Petroleum and Allied
industries, Third Edition
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