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Relative Humidity Transducer Proficiency Test for KOLAS Humidity
Calibration Laboratories

Sang-Wook Lee"”", Young-Suk Lee', and Byung-1l Choi'

Abstract

The Korea Laboratory Accreditation Scheme (KOLAS) operates accreditation programs for ensuring measurement traceability with
the International System (SI) of Units — the highest calibration standard that measurements can be tested against. As of September 2023,
there are 70 KOLAS-accredited laboratories in the Republic of Korea that specialize in humidity calibration. Among them, 32 KOLAS
laboratories, along with one laboratory not affiliated with KOLAS, participated in the proficiency test (PM 2023-11) for relative humid-
ity transducers in 2023. This proficiency test was conducted within a relative humidity range of 20-90% at a temperature of approx-
imately 20 °C, taking into consideration the calibration and measurement capability (CMC) of the participating laboratories. The primary
objective of the proficiency test was to establish the measurement equivalence between each participating laboratory and the reference
laboratory, by calculating the number of equivalence (£,). When |E,| was less than 1, the measurements from the participating and ref-
erence laboratory were equivalent. Out of the 33 participating laboratories, 32 successfully met this criterion and passed the proficiency

test.
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Fig. 1. Photographs of the experimental setup at the reference laboratory. (a) Thermostatic climate chamber and reference chilled-mirror
hygrometer, (b) three devices under test (DUTs), and (c) probes of the DUTs installed inside the climate chamber.
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Fig. 2. Calibration results of (a) DUT #1, (b) DUT #2, and (c) DUT #3 performed in January and April of 2023 at the reference laboratory
to ensure the long-term stability required for the proficiency test. The error bars are calibration uncertainty of the DUTSs.
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Table 1. Uncertainty budget of the DUT

Uncertainty factor Standa{d 2.0 %rh 4 0 %rh 6 0 %rh 8 0 %rh 9 0 %rh

uncertainty Contribution (%rh)Contribution (%rh) Contribution (%rh) Contribution (%rh) Contribution (%rh)

Hygrometer calibration 0.10 °C 0.17 0.28 0.40 0.51 0.57

Hygrometer stability 0.05 °C 0.08 0.14 0.20 0.26 0.28

Thermometer calibration 0.03 °C -0.03 -0.06 -0.09 -0.12 -0.14

Thermometer stability 0.03 °C -0.03 -0.06 -0.09 -0.12 -0.14

Humidity stability 0.16%rh 0.16 0.16 0.16 0.16 0.16

Humidity gradient 0.14%rh 0.14 0.14 0.14 0.14 0.14

DUT repeatability 0.07%rh 0.07 0.07 0.07 0.07 0.07

DUT reproducibility 0.03 0.08 0.09 0.07 0.04

Multimeter 0.03%rh 0.03 0.03 0.03 0.03 0.03

Combined standard uncertainty 0.30 0.40 0.52 0.64 0.70

Expanded uncertainty 0.60 0.80 1.05 1.29 1.41
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Fig. 8. Ratio between the measurement uncertainty reported in the proficiency test and the CMC uncertainty of laboratories at (a) 20 %rh, (b)

40 %rh, (c) 60 %rh, (d) 80 %rh, and (a) 90 %rh.
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