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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 APl's employees, subcontractoic,
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 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, 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 ‘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.

The examples in this Standard are merely example= fo- o stration purposes only. [Each company should develop its
own approach.] They are not to be considered exc. isive or exhaustive in nature. APl makes no warranties, express
or implied for reliance on or any omissions from \*:e ir.formation contained in this document.

Users of the instructions in this Standard.should not rely exclusively on the information contained in this document.

Sound business, scientific, engineerirg, aind safety judgment should be used in employing the information contained
herein.

Where applicable, authorities ‘nav.ng jurisdiction should be consulted.

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

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 standard.
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, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. Requ »z.s for permission to reproduce
or translate all or any part of the material published herein should also be < ddiessed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or. wit\dravn at least every five years. A one-time
extension of up to two years may be added to this review cycle. E*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, 200 Massachusetts Avenue, NW, Suite 1100, Vashington, DC 20001.

Suggested revisions are invited and should be submitfed to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, starda ds.api.org.
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Introduction

Volume Correction Factors (VCFs) are used to correct observed liquid volumes at specific operating conditions to
equivalent volumes at a standard temperature condition. The American Petroleum Institute provides procedures for
calculating VCFs for Generalized Crude oils, Refined Products, Lubricating Oils, and Special Applications. These
procedures are presented in APl MPMS Ch. 11.1-2004/Adjunct to ASTM D1250-08/IP 200/08. The API has not
previously addressed ethanol, considered a Special Application, in MPMS Ch. 11.1, so industry has used a variety of
privately developed tables for both denatured 99+ % and denatured 95 % to 99 % fuel ethanol VCFs. (Denaturai t
requirements vary by country and if this standard is being used outside the United States, refer to the local iurisdictic
for denaturant requirements.) The most commonly used table has been that of a large ethanol supplier, and I Rppears
that U.S. Customs and Border Protection (CBP) and the Environmental Protection Agency (EPA) have cdopted a
variant of this table. The API, through a consortium of its member companies and in cooperation with the Rer.ewable
Fuels Association (RFA), commissioned an independent laboratory to take density measui.neits at various
temperatures of pure (99.038 % by volume) ethanol and representative denatured fuel ethanols. Ye density data
were obtained utilizing the best available commercial instrumentation and was then used ‘o develop the VCFs
provided in this standard.
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Miscellaneous Hydrocarbon Product Properties—Denatured Ethanol
Density and Volume Correction Factors

1 Scope
1.1 General

This standard covers density and volume correction factors for denatured fuel ethanol. The actual standard <~ns sts
of the explicit implementation procedures set forth in this document. Sample tables and other examples :reated from
a computerized version of this implementation procedure are presented as examples only and do no. rep.sent the
standard.

1.2 Limits of Application

This standard is applicable at any operating temperature to bulk (e.g. tank trucks, tank ca gos, barges) denatured
95 % to 99 % fuel ethanol containing D4806 allowed denaturants (natural gasoline; gasc ine blend stocks, and
unleaded gasoline) and denatured, 99+ % fuel ethanol containing less than 1 % de: atur.nt. 7 his standard does not
apply to undenatured ethanol of any purity. Annex E extends the range of apg'icauc to —40 to 60 °C (—40 to 140 °F)
over the pressure range of 0 to 15 MPa (0 to 2200 psi).

2 Normative References

The following referenced documents are indispensable for the anpliatic a1 of this document. For dated references,
only the edition cited applies. For undated references, the late.t ecition of the referenced document (including any
amendments) applies.

APl MPMS Ch. 11.1-2004, Temperature and Pressure Volume Correction Factors for Generalized Crude Oils,
Refined Products, and Lubricating Oils (includes Adde adurm dated September 2007).

APl MPMS Ch. 12.1.1-2012, Calculation of Ctauc Petroleum Quantities—Upright Cylindrical Tanks and Marine
Vessels.

3 Terms and Definitions

For the purposes of this document tk.e following definitions apply.

31

absolute density

RHO

The mass of a subs’ari ~e per unit of volume at a specified temperature and pressure.

3.2
alpha a
A proc ct-cnecific thermal coefficient of expansion used in the APl MPMS Ch. 11.1 equations for VCFs (Annex A).

3.3

con ctivn for the effect of pressure on liquid
coL

cnnipensates for the effect of pressure on a liquid.

34

correction for the effect of temperature on liquid
CTL

Compensates for the effect of temperature on a liquid.
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