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Measurement of the T-Sensor Time Constant in the Field

Yoshito Tsuji*!, Toshiaki Hara*', Hiroshi Satake*!

We tested a new time constant measuring method, field method, which
can be applied to the T-sensor which is attached to any type of field instru-
ments. This method can be executed in the field without special apparatus or
testing tanks. The field method is effective wherever there is a thermocline
with a large temperature gradient.

In order to test the field method, the T-sensor time constant of the CTD
was measured at the thermocline (0.14°C/m from 11 m to 20 m) in Tokyo
Bay. The CTD is lowered across the thermocline rapidly, and raised slowly.
The time constant can be calculated from the difference between the de-
scending profile and the ascending profile, both of which are assumed to
represent the identical temperature distribution.

As the T-sensor speed increased, the time constant decreased until it
settled at 0.4 sec. The time constant measured by the field method was larger
than that measured by the step function response method. This difference
may be attributed to the presence of the water boundary layer around the
T-sensor probe in the field measurements.
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The error estimation indicated that the field method gave accuracy

of at least 0.1 sec which was useful enough to correct the distorted tempera-

ture data measured by slow response T-sensors. It is concluded that the

field method is a facile measuring method in the field for the T-sensor time

constant of CTD.
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