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CHARACTERISTICS OF THE CAPACITIVE HYGROMETER

By Yukihiro Mor1 and Yasushi MITsuta

Synopsis

Characteristics of the capacitive hygrometer have been investigated. The errors of relative
humidity (RH) are less than + 3% RH and the time constant is 1 sec at a temperature of 20°C.
A long-term drift has been found, but is small and less than 3% RH per year. However, the
linearity of the output of hygrometer has not been changed.

From a comparative observation between the capacitive hygrometer and the infrared hygro-
meter, it is found that the frequency response function of the capacitive hygrometer to RH
fluctuations is different from that expected from a first order device.
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Table 1. Details of the capacitive hygrometer

Manufacturer Ogasawara Keiki Co., LTD.
Device name Capacitive Hygrometer (HR400T)
Humidity sensor VAISALA (HMP-31-UT)
Observation range 0~100%RH

Accuracy +3%RH

Output voltage 0~1V

Temperature range —10°~50°C

DUST FILTER
30mm 168 mm

+ HumDITY
CYLINDRICAL CASE (BUILT-IN CIRCUIT) :H:(C% },36\,

|

HUMICAP

6 mm : EQUIVALENT CIRCUIT FOR HUMIDITY SENSOR

' Z L LOWER ELECTRODE 1  UPPER ELECTRODE

C C2

LOWER ELECTRODE 1  LOWER ELECTRODE 2
UPPER ELECTRODE  poLYMER THIN FILM

Ci-C2

C= Ci+C2

GLASS BASAL PLATE LOWER ELECTRODE

Fig.1. A sketch of the capacitive humidity sensor.
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Fig. 2. Voltage-RH characteristics of the
Vaisala sensor.
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Table 2. Details of the thermo-hygrostatic chamber

Manufacturer Tabai, Co., LTD.
Device name Tabai, TBL-2
Volume Height 2.1 m, Width 2m, Length 2m
Control range

Temperature —30°~60°C

Humidity 30~95%RH
Control accuracy

Temperature +05°C

Humidity +3%RH
Temparature

difference +1.0°C
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Fig. 4. Same as in Fig. 3, but for the expression of axes. The abscissa indicates temperature
and the ordinate indicates the difference, Rc-Ra. Numbers denote relative humidities
by the Assmann psychrometer.
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Fig.5. Time response of the capacitive hygrometer to a step humidity change. The abscissa
indicates time measured from the starting point of the output change. The ordinate in-
dicates the output of the capacitive hygrometer.
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Fig. 6. Same as in Fig. 5, but for the expression of axes. The
abscissa indicates time and the ordinate indicates the
expression of the left-hand side of (2).

_5_



188 HABKBIEREHR  $315B-1 IH63. 4 (1988)

IT THMENCTHD, SORFERT AL

ln[ﬁs;ﬁéf)]=_%t ................................................................................ (2)

Lhn, SOROEDOMELHEEIT, BH: 2HEICE 57275 7 FI2, Fig. 5 DRHBILESHEAE T
Oy FF2EFig.6DED k2%, 70y FLAMBESLIIR-TB), ZOBEHOBELEE 1M
MThb, ZOHE, EROMEE L VEERIN 1B THEI L2 bhb,

25y TRICEEY LAXELBEEL TREEAHELEDT, WHAWVALLEFOT CHERY RO
£t Table 31TRTEY Th b, BEZ 1 V5 —2FI5HELMITLVHETRIRERIIKRECRLS,
BFEET 4 V% — 235 wiEs, ORTERLARERTEELTREIELHE1. 08, LASEL5E
0.9 THN, TRIELIHEOHIDLKEV, BREEENERIBRL TVLDIIH LT, ERE
DEFIIHFELTVEDT, TOEZERICED o ERELRITRESH LD, O LIIDWTIEEAN
BRadote 72750, Lryd—OMEBIZBIT BRI 0.7m/s BET/HSV, RiBABOHIREHE
LY EEBESEL 2 EMIE, KU A I FEAVATEREEL - 21T Iy 7 tHVERENR
ERARDBEL -V IIBVTbALN S,

Table 3. Time constants of the hygrometer for the various condition

(in sec).
Humidity rise Humidity fall
no dust filter 0.90 1.03
with dust filter 3.40 2.76
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Fig. 8. An example of monitor traces of dry- and wet-bulb temperatures by the thermocouple,
absolute humidity by the infrared hygrometer and relative humidity by the capacitive
hygrometer.
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