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Pressure Dependence of the Diaphragm Type Pressure
Balance Detector for High Pressure Use
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Abstract

The diaphragm type pressure balance detector, so-called the differential pressure gauge, used
for a gas thermometer was reconstructed for high pressure use”, and is utilized for an experimental

device of the PVT property measurement.

It is assembled in a pressure vessel as shown in Fig.

2, and is compressed by a pressurized medium as nitrogen or argon for transfering sample pressure
to a pressure gauge. For a practical application of measuring pressure difference, it should be
calibrated relating to not only the thermal effects but also the pressurized effects of a diaphragm
deformation and dielectric constant of a medium. However, only the thermal effects are calibrat-
ed without any examination of the pressurized effects.

In the present paper, its thermal and pressurized effects are calibrated experimentally in the
range of temperatures from 241 K to 473 K and pressures up to 17 MPa. The experimental results
show that only the thermal effects are specified in this range of temperatures and pressures.
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Fig.1. Diaphragm type pressure balance detector for a
gas thermometer.
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Fig.2. Diaphragm type pressure balance detector in a pressure vessel (designed and assembled

originally)
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Fig. 3. Diaphragm type pressure balance detector for high pressure use.
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. mercury manometer

: platinum resistance thermometer
: thermostated bath

: nitrogen bottle (up to 13 MPa)

Fig. 6.
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. diaphragm type pressure balance detector F : nitrogen bottle (up to 17 MPa)

H : electric heater

P : pressure gauge

R: cooler

V,~V, : high pressure valves

Experimental apparatus.
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Fig. 8. Principle of transformer bridge
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D: height adjuster h: pressure difference

Mercury manometer for high pressure
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Table 1. Coefficients for series 1
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Table 2. Coefficients for series 2
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Fig. 9. Calibration results of pressure correction of diaphragm
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Deviation of pressure correction from Eq. (11)
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