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Uncertainty assessment of industrial platinum resistance thermometers for
different lead-wire connection methods

Yong-Gyoo Kim, Kee Sool Gam’, and Inseok Yang

Abstract

To estimate the measurement uncertainty for industrial platinum resistance thermometers(IPRTs) made with 3-wire
connection, the immersion temperature profile was investigated using a liquid bath. Two types of IPRTs having lead wires
made of silver and nickel were constructed and the immersion profiles were measured at temperatures from —50 °C to
250 °C using 3-wire and 4-wire method. As immersion depth and temperature increased, the resistances measured by 3-
wire method increased linearly but not for 4-wire method. To calibrate a 3-wire IPRT, the immersion effect must be
accounted for. We propose a linear equation to assess correctly the measurement uncertainty.
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Fig 1. Connecting method of 4-wire and 3-wire measurements.
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Fig. 2. Temperature difference with the immersion depth

at 250°C for 3-wire measurement and 4-wire
measurement of (a) IPRTs with silver lead wires
and (b) IPRTs with nickel lead wires.
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3. Temperature changes of IPRTs made of (a) silver
and (b) nickel lead wires with the immersion depth
by 3-wire measurements at each bath temperature.
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Table 1. Temperature coefficients with immersion depth
of 3-wire measurement of IPRTs with Ag and Ni
lead wires.

Measurement IPRT of Ag lead wireIPRT of Ni lead wire

temperature(°C) (mK/cm) (mK/cm)
50 -1.61 -5.36
50 0.56 2.55
150 3.66 12.35
250 7.54 24.97
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Fig. 4. Temperature differences between 3-wire and 4-wire

measurements for each lead wires with the immer-
sion depth at 250 °C.
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Fig. 5. Temperature differences between 3-wire and 4-wire
measurements at each immersion depth with bath
temperature. (a) Silver lead wires (b) Nickel lead
wires.
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