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A New Method for the Measurement of Two-phase Mass Flow Rate using
Average Bi-directional Flow Tube
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Abstract

Average Bi-directional flow tube was suggested to apply in the air/steam-water flow
condition. Its working principle is similar with Pitot tube, however, it makes it possible to
eliminate the cooling system which is normally needed to prevent from flashing in the
pressure impulse line of Pitot tube when it is used in the depressurization condition.

The suggested flow tube was tested in the air-water vertical test section which has 80mm
inner diameter and 10m length. The flow tube was installed at 120 of L/D from inlet of test
section. In the test, the pressure drop across the average bi-directional flow tube, system
pressure and average void fraction were measured on the measuring plane. In the test, fluid
temperature and injected mass flow rates of air and water phases were also measured by a
RTD and two Coriolis flow meters, respectively.

To calculate the phasic mass flow rates from the measured differential pressure and void
fraction, Chexal drift-flux correlation was used. In the test a new correlation of momentum
exchange factor was suggested. The test result shows that the suggested instrumentation
using the measured void fraction and Chexal drift-flux correlation can predict the mass flow
rates within 10% error of measured data.
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Table 1 Model for Momentum Exchange Factor J [5].
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