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Measurement of relative humidity for high temperature steam
by condensation method

Gao Linfeng' Xu Zhijun® Liang Jungin’® Zhang Cailiang® Huangfu Yongchun® Chen Jianli'
(1. China Institute for Radiation Protection, Taiyuan 030006, China; 2. Fujian Ningde Nuclear Power Co. , Ltd. ,
Ningde 355000, China; 3. CGN Huizhou Nuclear Power Co. , Ltd. , Huizhou 516003, China)

Abstract: In order to accurately measure the relative humidity of high-temperature and high-pressure steam with a dew
point temperature above 100 “C, a relative humidity measurement system based on the condensation method has been
designed, with the main core components including a condensation weighing device, a non-condensable gas humidity
measurement device and a data processing system. Based on the relationship between steam relative humidity and
moisture content, the measurement system realizes the online measurement of steam relative humidity value under the
temperature and pressure conditions of the target steam by real-time monitoring of condensate quality and non-
condensable gas moisture content. The condensation method can effectively measure the relative humidity of the gas in
the range of 0.15% ~100% under the condition of dew point temperature of —40 °C ~130 °C. The measurement
uncertainty of the condensation method is 0. 59% at the steam dew point temperature of 128 °C and the relative humidity
of 95%, and the relative humidity measurement deviation is less than 0.4%. It has the characteristics of high
measurement accuracy and fast measurement rate. This system can realize the instantaneous measurement and can
realize the traceability of the international system of units (SI) of the relative humidity value.

Keywords: steam condensation; humidity measurement; transient conditions; metrological traceability
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Process diagram of steam relative humidity

Fig. 1
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Fig. 2 Schematic diagram of relative humidity

monitoring device
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Fig. 3 Design block diagram of data processing system
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Fig.4 Preset steam parameters
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Table 1 Comparison of relative humidity measurement accuracy
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Table 2 Parallelism comparison of relative humidity

monitoring
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Table 3 Uncertainty analysis of humidity monitoring
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Fig. 9 The traceability tree of the relative humidity to

the basic SI units
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