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Standard Guide for
the Preparation and Evaluation of Liquid Baths Used for
Temperature Calibration by Comparison’

This standard is issued under the fixed designation E2488; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Many of the Standards and Test Methods under the jurisdiction of ASTM committee E20 on
Temperature Measurement make reference to the use of controlled temperature fluid baths for the
calibration of thermometers by the comparison method. In this method the thermometer under test is
measured while immersed in an isothermal medium whose temperature is simultaneously determined
by a calibrated reference thermometer. The uncertainty of all such comparison calibrations depends
upon how well the isothermal conditions can be maintained. The bath temperature must be stable over
time and uniform within the working space at the operating temperatures. This guide provides basic
information, options and instructions that will enable the user to prepare and evaluate controlled

temperature baths for calibrations.

1. Scope

1.1 This guide is intended for use with controlled tempera-
ture comparison baths that contain test fluids and operate
within the temperature range of —100°C to 550°C.

1.2 This guide describes the essential features of controlled
temperature fluid baths used for the purpose of thermometer
calibration by the comparison method.

1.3 This guide does not address the details on the design and
construction of controlled-temperature fluid baths.

1.4 This guide describes a method to define the working
space of a bath and evaluate the temperature variations within
this space. Ideally, the working space will be as close as
possible to isothermal.

1.5 This guide does not address fixed point baths, ice point
baths or vapor baths.

1.6 This guide does not address fluidized powder baths.

1.7 This guide does not address baths that are programmed
to change temperature.

1.8 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

! This guide is under the jurisdiction of ASTM Committee E20 on Temperature
Measurement and is the direct responsibility of Subcommittee E20.07 on Funda-
mentals in Thermometry.
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1.9 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

E1 Specification for ASTM Liquid-in-Glass Thermometers

E344 Terminology Relating to Thermometry and Hydrom-
etry

E644 Test Methods for Testing Industrial Resistance Ther-
mometers

E839 Test Methods for Sheathed Thermocouples and
Sheathed Thermocouple Cable

2.2 Other Documents:

ITS-90 The International Temperature Scale of 1990°

NIST Monograph 126 Platinum Resistance Thermometry®

NIST Monograph 150 Liquid-in-Glass Thermometry®

NIST Sf 250-22 Platinum Resistance Thermometer Calibra-
tions

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Preston-Thomas, H., METROLOGIA, Vol. 27, 1990, pp 3-10 and 107 (errata).
Mangum, B. W., JOURNAL OF RESEARCH, National Institute of Standards and
Technology, Vol 95, 1990 , p. 69.

4 Available from National Institute of Standards and Technology (NIST), 100
Bureau Dr., Stop 1070, Gaithersburg, MD 20899-1070, http://www.nist.gov.
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