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Experimental method and evaluation of the calibration capability for the
national calibration centers using the platinum resistance temperature sensors

Kee Sool Gam’, Sung Hoe Yoo*, Sung Min Kim*, and In Sick Lee*

Abstract

Calibration capability was evaluated using the reference-grade platinum resistance thermometer (PRT) in the temperature
range of ~50 °C to 250 °C for the national calibration centers. The reference-grade PRT was calibrated at the several fixed
points, which was composed by the freezing points of Sn, In, the melting point of Ga and the triple point of water and
Hg, before and after the round-robin test (RRT) experiments, The temperature scale of reference-grade PRT was compared
to the local standard PRT's using the system of the national calibration centers. £, values was calculated by the temperature
difference between the reference-grade PRT and the local standard PRT, and the best measurement capability. Finally,
the capability of the national calibration centers was evaluated by the £, values.
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Table 1. Reference-grade platinum resistance thermometer
and digital thermometer used in the round-robin
test.
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Table 2. National calibration centers participated in the round-robin test and groups for the round-robin test.
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Fig. 1. Temperature difference between the reference

values and the measured values at the calibration

centers in the comparison temperature of —50 °C.
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Fig. 2. Temperature difference between the reference

values and the measured values at the calibration
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centers in the comparison temperature of 0 °C.
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Fig. 3. Temperature difference between the reference

values and the measured values at the calibration

centers in the comparison temperature of 100 °C.
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Fig. 4. Temperature difference between the reference

values and the measured values at the calibration

centers in the comparison temperature of 200 °C.
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Fig. 5. Temperature difference between the reference

values and the measured values at the calibration

centers in the comparison temperature of 250 °C.
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Table 3. Results of E, values for the national calibration centers participated in the round-robin test.

FEWG -50.000 °C 0.000°C 100.000 °C 200.000 °C 250.000 °C
C-1 0.468 -0.124 -0.207 -0.103 0.849
C-2 - -0.401 -0.208 -0.323 -
C-3 0.086 -0.107 0.107 0.064 0.192
C4 - 0.099 -1.009 -2:151 -2.702
C-5 - -0.053 -0.046 -0.033 -0.032
C-6 0.134 -0.034 -0.807 -0.589 0.900
C-7 - -0.638 -0.180 -0.158 -0.126
C-8 0.382 0.026 -4.321 -0.431 3,347
C-9 - -0.052 0.000 0.029 -0.462
C-10 0.216 -0.195 0.363 -0.270 -0.590
C-12 - 0.293 0.836 0.870 -
C-13 - 0.059 0.296 0.234 0.761
C-14 - -0.109 -0.101 0.024 -
C-15 - 0.036 0.142 0.083 -
C-16 0.126 0.012 0.038 0.035 0.032
C-17 - 0.006 0.150 0.253 -
C-18 -0.135 0.034 0.203 0.147 0.088
C-19 -0.385 -0.059 -0.099 0.095 -0.115
C-20 - 0.000 -0.100 -1.247 -3.123
C-21 -0.608 -0.399 -1.597 1.898 3.132
C-22 - 0.735 0.618 0.323 0.299
C-23 0.128 0.000 -0.053 0.207 0.125
C-24 -0.105 0.053 0.000 -0.158 -0.079
C-25 -0.218 0.000 0.136 0.300 1199
C-26 0.102 0.015 0.012 -0.015 -0.498
C-27 - 0.096 0.576 0.352 0.032
C-28 - -0.066 -3.377 -2.510 -2.615
C-29 - -0.511 -0.145 -0.189 -0.219
C-30 -0.220 -0.059 0.379 0.151 0.240
C-31 0.762 -0.446 -8.437 -10.137 -10.212
C-32 - -0.058 0.107 0.092 -
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