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RESPONSE TIME DELAY OF GASEOUS PRESSURE MEASURING SYSTEM
AT SUBATMOSPHERIC PRESSURES

By Yukio KURODA, Noboru ABE, and Hiroshi MIYAJIMA

ABSTRACT

In order to estimate the response time of a gaseous pressure measuring system, in which
the volume of the pressure tubing is comparable to, or larger than, the cavity volume of a pressure
transducer, it is necessary to consider the effect of the accumulation of gases in the tube, The effect
of compressibility of the flow in the tube must also be taken into account, when the pressure
change is large, especially in the case of low pressures. A simple, one dimensional, quasi-steady flow
model is proposed. A reasonable agreement between calculated and experimental respons¢ time was
obtained for the step pressure change at the entrance of the tube. It is assumed in the model that
the system is overdamped, i.e., the pressure at the transducer cavity changes smoothly without any
oscillation. Under some conditions, however, the response was oscillatory, i.e., the system was
underdamped. An empirical critical damping condition was obtained under limited geometrical
and operating parameters, as an approximate correlation equation between cavity volume, tube
diameter, step height, and tube length.
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