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Calibration of Hygrometers in Low-temperature Environment

YANG Ju!, LI Zhangyuan', ZEHNG Shengqing?, @ ZHUO Hua?>, REN Changqing!
(1.National Institute of metrology, China,18 Beisanhuan East Road, Beijing 100029;2. Jiangsu Institute of
Metrology, No. 95, Wenlan Road, Qixia District, Nanjing City210023;3. Thermal Metrology Testing Institute,
Xinjiang Uygur Autonomous Region Research Institute of Measurement & Testing, Hebei Street, No.258, Urumqi,
China, 830011)

Abstract: How to calibrate hygrometers under low-temperature (below 0°C) condition is really
difficult and important related to weather forecast and research fields. Almost all kinds of
hygrometers, their technical specifications are given in normal temperature environment. For most
metrology labs, calibration is processed under normal condition. So we can not evaluate the
hygrometer when it works in low temperature. In this paper, we aim at the calibration method of
hygrometers in low temperature. The measurement results indicated that the calibration
technology following is high accuracy. convenient and reliable.

Keywords: hygrometer, calibration, dew-pint hygrometer, humidity generator
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e xR (U/%RH) K FE R(To/°C)
1 10.0 -58.7
3 30.0 -50.2
5 50.0 -46.0
7 70.0 -43.1
9 90.0 -40.9
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FF5 XSRS (U/%RH) SR (Ty/°C)

1 10.0 -41.9
3 30.0 -31.9
5 50.0 -27.0
7 70.0 -23.7
9 90.0 21.1
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?
B U/%R
U/%RH T/°C TPC  UM%RH — T/°C
H
1 9.5 403 399 39 401 2.1
2 21.4 402 404 89 403 75
3 31.0 403 401 176 403 155
4 38.9 403 400 224 403 210
5 63.1 404 400 37.0 403 372
6 94.1 404 401 567 403 572
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=1
U%RH  T/°C TPC  UM%RH — TPC  U/%RH
1 211 20.1 195 13.8 19.7 12.9
2 395 202 -198 30.2 220.0 293
3 577 202 -199 453 20.1 447

4 81.6 -20.2 -19.9 63.9 -20.1 64.0
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1 16.4 -10.4 -10.4 13.7 -10.6 12.6
2 37.8 -10.2 -10.2 343 -10.3 335
3 54.8 -10.2 -10.1 51.9 -10.2 51.2
4 85.9 -10.2 -10.0 77.9 -10.1 77.9
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