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Resistance Temperature Sensors 1

This standard is issued under the fixed designation D 6176; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice provides procedures to measure represen-
tative near-surface atmospheric (outdoor air) temperature for
meteorological purposes using commonly available electrical
thermometers housed in radiation shields mounted on station-
ary or portable masts or towers.

1.2 This practice is applicable for measurements over the
temperature range normally encountered in the ambient atmo-
sphere, –50 to +50°C.

1.3 Air temperature measurement systems include a radia-
tion shield, resistance thermometer, signal cables, and associ-
ated electronics.

1.4 Measurements can be made at a single level for various
meteorological purposes, at two or more levels for vertical
temperature differences, and using special equipment (at one or
more levels) for fluctuations of temperature with time applied
to flux or variance measurements.

1.5 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:2

D 1356 Terminology Relating to Sampling and Analysis of
Atmospheres

E 344 Terminology Relating to Thermometry and Hydrom-
etry

E 644 Test Methods for Testing Industrial Resistance Ther-
mometers

E 1137 Specification for Industrial Platinum Resistance
Thermometers

3. Terminology

3.1 For definitions of terms used in this practice, refer to
Terminology D 1356 and E 344. Some definitions are repeated
in this section for the reader’s convenience.

3.1.1 connecting wires—the wires which run from the
element through the cable end closure and external to the
sheath.

3.1.2 interchangeability—the extent to which the thermom-
eter matches a resistance-temperature relationship.

3.1.3 inversion—the increase in potential temperature with
an increase in height (see 3.1.4 and 3.2.7).

3.1.4 lapse rate—the change in temperature with an in-
crease in height (see 3.1.3 and 3.2.7).

3.1.5 resistance thermometer—a temperature-measuring
device comprised of a resistance thermometer element, internal
connecting wires, a protective shell with or without means for
mounting, a connection head or connecting wire with other
fittings, or both (see also 3.2.3).

3.1.6 resistance thermometer element—the temperature-
sensitive portion of the thermometer composed of resistance
wire, film or semiconductor material, its supporting structure,
and the means for attaching connecting wires.

3.1.7 thermistor—a semiconductor whose primary function
is to exhibit a monotonic change (generally a decrease) in
electrical resistance with an increase in sensor temperature.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 ambient—the portion of the atmosphere where the air

temperature is unaffected by local structural, terrain, or heat
source or sink influences.

3.2.2 sensor—used interchangeably with resistance ther-
mometer (see 3.1.5) in this practice.

3.2.3 shield—a ventilated housing designed to minimize the
effects of solar and terrestrial radiation on a temperature sensor
while maximizing convective heat transfer between the sensor
and the passing air, and to protect the sensor from contact with
liquid moisture; also known as radiation shield.

3.2.4 temperature differential—the difference between two
or more simultaneous temperature measurements, typically
separated vertically at a single location; see 3.1.3 and 3.1.4.

1 This practice is under the jurisdiction of ASTM Committee D22 on Sampling
and Analysis of Atmospheres and is the direct responsibility of Subcommittee
D22.11 on Meteorology.
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