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INTERCOMPARISON OF INFRARED HYGROMETER AND
THERMOCOUPLE PSYCHROMETER

By Osamu TSUKAMOTO and Yasushi MITSUTA

Synopsis
In the field of turbulence measurements, the complete humidity sensor was not successfully
developed at present. The thermocouple psychrometer is one of the most reliable humidity
sensor except its slow response characteristics. The new technique to correct the humidity
fluctuation in the high frequency region of psychrometric data was developed and tested. The
corrected data was compared with the infrared hygrometer data in 1TCE.
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Fig. 1. Block diagram of the thermocouple
psychrometer.
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Fig. 2. Optical layout of the infrared hygrometer.
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Fig. 5. Power spectra of wet and dry bulb

temperature fluctuations before and
after the correction.

TD; Dry bulb temperature before correction,
CTD; Dry bulb temperature after correction,
TW ; Wet bulb temperature before correction,
CTW ; Wet bulb temperature after correction.
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Fig. 6. Power spectra of humidity fluctuations
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as observed by the thermocouple psy-
chrometer before and after correction
in comparison with infrared hygrometer.
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Fig. 7. Cospectra between humidity fluctuation
and vertical velocity.
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