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Abstract: In order to realize the dual-parameter measurement of phase holdup and flow rate in gas-liquid two-
phase flow, a new type of differential pressure flowmeter measuring device was designed. Experiments were
conducted in single-phase of water flow range of 1-11 m’/h, and the mathematical model of the single-phase
out flow coefficient C was fitted. The maximum relative error between the measured value and the actual value
of the single-phase water flow is within £1.6%. The two-phase test of the water flow rate is 2-6 m’/h, and the
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air flow rate is 0.12-0.6 m’/h. The two-phase mass flow prediction model of slug flow and bubble flow is

obtained respectively when the phase holdup is known. By analyzing the pressure loss ratio and the change rule

of X\, the mathematical models of pressure loss ratio and Fr, and X,,, were established in sections, and the

void fraction was obtained. The relative error of the liquid phase holdup is within £2%, the relative error of

mass flow is less than £3%. Dual- parameter measurement of phase holdup and flow rate is realized by using

differential pressure and pressure loss ratio measured by new differential pressure flowmeter, which provides a

new method for the non separation measurement of the gas-liquid two phase flow.

Keywords: gas-liquid flow; differential pressure flowmeter; pressure loss ratio; dual-parameter measurement
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