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The basic characteristics of a digital reversing
thermometer (RTM ) and pressure meter (RPM )
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Recently, the digital reversing thermometer (RTM) and pressure meter (RPM) to measure
the water temperature and pressure of a sampling layer have been used. They have better
response than a mercury thermometer which used previously. The resolution of the RTM is
171,000 deg-C, and that of the RPM is 1 dbar.

Since 1994, the RTMs and RPMs have been used with a rosette sampler in WOCE and
TOCS project in JAMSTEC. We investigated the basic characters of RTM and RPM such as
durability, stability and accuracy using ocean observation results.
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Twenty-seven of the 97 RTMs and RPMs became unavailable less than 50 casts. Because

the character of every RTM 1is different, it 1s necessary to select the good RTMs. Altough

stability and acurracy of the RPMs satisfied the maker's specifications mostly, results

from some RPMs show pressure bias. The RPM will be able to use as a guide, when the

sampling interval 1s about 100m.

The RTM and RPM should be used carefully considering the observation and the accuracy

required in the observation.

Key Words : Reversing thermometer, Reversing pressuermeter, Water sampling
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Tablel Specification of digital reversing thermometer
/ pressure meter.

Reversing thermometer (RTM)
Type RTM4002
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Stability + 0.001 deg-C/month

Reversing pressure meter (RPM)

Type RPM6000H RPM10000H
Range 0 ~ 6,000 dbar | 0 ~-.10,000 dbar__
Resolution * 1.0 dbar £ 10 dbar
Accuracy £ 0.3 %FS + 0.3 %FS

_____________ (+ 18 dbar) (£ 30dbar)
Stability + 0.01 %FS/month = 0.01 %FS/month
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Table2 Condition of the RTM./RPM.

Number of cast Available Unavailable Total

Less then 49 cast 35 27 62
More then 50 cast 16 . L S 35_.
Total 51 46 o7
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IFig. 1 The example of the variation of measured value by RTM.”RPM.
The X-axis shows cast number, and the Y-axis shows difference between RTM, /RPM and CTD.
The cast number 18 not leguler interval, so X-axis do not mean time sires.
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Table3 The accuracy of RTM.

e A B e N B DI ey

All range more then 510 20 deg-C  less then
20 deg-C 5 deg-C
Sample number 2,587 poimt 286 poimt 703 point 1,591 point
Maximum absolute value of difference  1.459 deg-C  1.459 deg-C 0.705 deg-C 0.586 deg-C
0.001 deg-C  0.002 dep-C  — 0009 deg-C 0.005 deg-C

Average of difference
Swandard deviation

----------------------------------------------------------------------------

Accuracy in specification + 0.015 deg-C_ + 0.01 deg-C = 0.01 deg-C
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Table4 The accuracy of RPM.

6,000 dbar range type 10,000 dbar range type

Sample number 343 point 042 point
Maximum absolute value of difference 8.1 dbar 47.2 dbar
Average of difference 0.6 dbar - 4.1 dbar
Standard deviation .. 26dbar_ 1 62.dbar
Accuracy in specification = 18 dbar £ 30 dbar
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