Manual of Petroleum
Measurement Standards
Chapter 7.1

Temperature Determination—
Liquid-in-Glass Thermometers

THIRD EDITION, OCTOBER 2024

A w American
2 Petroleum
p" . Institute



https://www.stdhive.com/standards/api-mpms-chapter-712024-pdf/

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. 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 API 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 any information or process disclosed in this publication. Neither API nor an:’ o API's
employees, subcontractors, consultants, or other assignees represent that use of this publication wc:ild ~ot
infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by 1 < Institute to
assure the accuracy and reliability of the data contained in them; however, the Il stitute makes no
representation, warranty, or guarantee in connection with this publication and hereby expre.sly disclaims any
liability or responsibility for loss or damage resulting from its use or for the violation oi any & ithorities having
jurisdiction with which this publication may conflict.

API publications are published to facilitate the broad availability of proven, soui 4.~ngineering and operating
practices. These publications are not intended to obviate the need for aplying sound engineering judgment
regarding when and where these publications should be utilized. The “ui.iulation and publication of API
publications is not intended in any way to inhibit anyone from using «iny other practices.

Any manufacturer marking equipment or materials in conforma.ce vith the marking requirements of an API
standard is solely responsible for complying with all the appl’'cable 1 2quirements of that standard. API does not
represent, war- rant, or guarantee that such products do in fe.~t conform to the applicable API standard.

Allrights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted
by any means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission
from the publisher. Contact the Publisher, APl Publishing Services, 200 Massachusetts Avenue NW,

Suite 1100, Washington, DC 20001.

Copyright © 2024 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 nov -equired in
order to conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits ot » 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 a,>oropi ate notification and
participation in the developmental process and is designated as an API standai }. C uesuons concerning the
interpretation of the content of this publication or comments and questioric cori ~erning the procedures under
which this publication was developed should be directed in writing to the Xircctor of Standards, American
Petroleum Institute, 200 Massachusetts Avenue NW, Suite 1107, \/ashington, DC 20001. Requests for
permission to reproduce or translate all or any part of the material pu.' si.cd herein should also be addressed
to the director.

Generally, API standards are reviewed and revised, reaffi mec. or withdrawn at least every five years. A
one-time extension of up to two years may be added t this 1aview cycle. Status of the publication can be
ascertained from the API Standards Department, telepho. = (*202) 682-8000. A catalog of API publications and
materials is published annually by API, 200 Massachusetts Avenue NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and shoulc. ¢+ submitted to the Standards Department, API, 200
Massachusetts Avenue NW, Suite 1100, Wachi._ton, DC 20001, standards@api.org.
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Introduction

This section describes how to correctly use various types of liquid-in-glass thermometers to accurately
determine the temperatures of hydrocarbon liquids. Other methods, equipment, and procedures for
temperature determination are described in the other subsections of APl Manual of Petroleum Measurement

Standards (MPMS) Chapter 7.
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Temperature Determination—Liquid-in-Glass Thermometers

1 Scope

This section describes how to correctly use various types of liquid-in-glass thermometers to accurately
determine the temperatures of hydrocarbon liquids. Other methods, equipment, and procedures for
temperature determination are described in the other subsections of API MPMS Chapter 7.

This chapter describes the methods, equipment, and procedures for manually determining the temperatuia.c €
liquid petroleum and petroleum products with liquid-in-glass thermometers. This chapter |(liscusses
temperature measurement requirements in general for custody transfer, inventory control, «nd marine
measurements. The actual method and equipment selected for temperature determination a.2 le% to the
agreement of the parties involved.

The manual method covers:
— non-pressurized tanks and non-pressurized marine vessels;
— gas-blanketed tanks and gas-blanketed marine vessels.

It does not cover hydrocarbons under pressures in excess of 21 k®>a gauge (3 psi gauge) or cryogenic
temperature measurement, unless equipped with a thermowell.

The requirements of this chapter are based on practices for cru:de nils and petroleum products covered by API
MPMS Ch. 11.1 (ASTM D1250). Requirements in this c.apwr may be used for other fluids and other
applications. However, other applications may require difieren. nerformance and installation specifications.

2 Normative References

The following referenced documents are indicoe! sable for the application of this document. For dated
references, only the edition cited appliez. For undated references, the latest edition of the referenced
document (including any amendments) ap. ~ues.

API Manual of Petroleum Measureme::t Standards (MPMS) Chapter 1, Terms and Definitions
(https://chapter1.api.org)

API Manual of Petroleum M. asurement Standards (MPMS) Chapter 2 (all sections), Tank Calibration
API Manual of Petroleu,n M .asurement Standards (MPMS) Chapter 3 (all sections), Tank Gauging

APl Manual of.Pei..nleum Measurement Standards (MPMS) Chapter 8.1, Standard Practice for Manual
Sampling of Fatrc'2um and Petroleum Products

API Manual of Petroleum Measurement Standards (MPMS) Chapter 9.4, Continuous Density Measurement
Unaor Ly mic (Flowing) Conditions

APl 12nual of Petroleum Measurement Standards (MPMS) Chapter 11.1, Temperature and Pressure Volume
Cou.vection Factors for Generalized Crude Oils, Refined Products, and Lubricating Oils

API| Manual of Petroleum Measurement Standards (MPMS) Chapter 12.1.1, Calculation of Static Petroleum
Quantities—Upright Cylindrical Tanks and Marine Vessels

APl Manual of Petroleum Measurement Standards (MPMS) Chapter 12.2, Calculation of Petroleum
Quantities Using Dynamic Methods and Volumetric Correction Factors
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