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Vibrating Pitot Tube—A New Approach to Mass Flow Measurement
By
Yasushi ISHII

Abstract: A new method to measure the. mass flow rate of fluid is des-
cribed. A Pitot tube placed in the flow is vibrated along the direction of
the flow with a constant frepuency. A small pressure variation having the
same frequency is produced at the port of the Pitot tube by the interac-
tion of the velocity of the vibration and that of the flow. This pressure
variation is picked up by a condenser microphone attached to the bottom
end of the Pitot tube. Using a phase-sensitive detector the output of the
microphone is converted to a DC voltage, which is proportional to the
flow velocity multiplied by the fluid density. In order to verify the prin-
ciple, preliminary experiments using the air as the measured fluid were
done. Based on the results of the experiments, a measuring device was
made and some measurements were taken, which showed the effectiveness
of this measuring method.
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Photo. 1 Vibrating Pitot tube placed in front of the flow outlet
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Fig.4 Relation between flow velocity and the magnitude
of the component due to the vibration velocity
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Fig. 5 Frequency characteristics of the condenser microphone
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Fig. 6 Power-spectrum of s(t)
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Fig. 8 Vector loci for various length of the Pitot tube

Photo. 3 Measuring device
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Fig. 9 Circuit diagram of the measuring device
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Fig. 10 Output of the measuring device for the air flow of various
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Fig. 11 A record of mass flow rate of the hot air flow of a hairdryer
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Fig. 12 A form of Pitot tube to eliminate acceleration component
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