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Development of high pressure moisture generator

CHEN Jiexin, HU Yanqing, CHAI Yuan, LI Xinyi, MENG Su, LYU Guoyi
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: At present, there is still a lack of effective methods and devices for the calibration of humidity parameters
under high temperature and pressure in China, especially for the calibration of relative humidity or water vapor content
under conditions of temperature above 100 ‘C, and for the calibration of dew point temperature above 100 “C. To address
this issue, a high-pressure moisture generator based on the principle of single temperature and single pressure method has
been developed. The generator consists of a saturation system, an air circuit system, a constant temperature system, and a
control system. The saturation system completes water vapor saturation at the set temperature and pressure; The air circuit
system and constant temperature system achieve gas transmission under different pressure and temperature conditions;
The control system achieves precise control of overall temperature and pressure. The standard moisture with a volume
fraction of 0.5% to 15% (corresponding to a dew point temperature range of —2.8 to 110 °C) can be ultimately produced,
with an absolute pressure range from 0.1 to 1 MPa, and an expanded uncertainty from 0.50 to 0.52 “C (k = 2) for dew point
temperature. The high-pressure moisture generator has the advantages of short stability time, high accuracy, convenient
operation, and strong practicality. It can be used as a calibration humidity source under high-temperature and high-pres-
sure conditions, and has important technical application value.
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Fig.1  Schematic diagram of high-pressure moisture generator
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Fig.2  Structure diagram of high-pressure moisture generator system
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Fig.3 Structure diagram of saturator design
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Fig.4  Air circuit system connection diagram

23 EHERS

R R G R R . BB R
JoT B P o A AR o R A5 T B AR O
TR A, s i 2 9 A1 LR I T i Ak 43 Sk 3 T
FEOES . BUER AR EE SKsh A B . fikr
HL A, B SR 4 v I T 20 53 R O SR AR HL I
O R B A o 5T R I o8 TR R R SRR L A
TR E . AT AR
SRR . B SES L AR 58 o L
FESEMED R S5RE

38 o 45 )RR 55 A N G AR R AT A TG
SERHE D . MRS L A IR L AN
i 7 3 I ) B W R U P R e
i 5 s .

Ve Al P R R R R

tr 1

R s B
e LT |
_________ PP kil SSR/ T |
| | |
|| A e M | RS-485i% 4% |
| — | . |
IR I N mm%%mggWM“J%Wﬂ&ﬁl
. s o - M 7 I
LAt o) IPTER || e W |
| kR || | wEaws] |
___WEEE_|
K5 il Rmg iR

Fig.5 Control system connection diagram
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Fig.6 Main interface of touch screen
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Fig.7 Test gas circuit connection diagram
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Tab.1 ~ Set value of high-pressure moisture generator
P/MPa w!/% Q/(L+min™)
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Fig.8 Comparison of dew point values between high pressure

moisture generator and precision dew point instrument
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Tab.2  Sensitivity coefficient
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Tab.3  Standard uncertainty component
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