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Research on the measurement accuracy of gas ultrasonic flowmeter based on CFD
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Abstract: In actual production, due to the action of the on-site spoiler components, different degrees of flow
velocity distortion will occur in the metering tube, which will reduce the performance of the ultrasonic
flowmeter. Therefore, using the CFD numerical simulation method for the ultrasonic flowmeter (take the
DANIEL 3400 ultrasonic flowmeter as an example), there are different arrangements of the elbow spoiler
components upstream, and the nearest installation position to ensure the accuracy of the measurement is
studied. The recommended installation position of the DANIEL 3400 ultrasonic flowmeter provides a reference
for the accurate implementation of volumetric measurement. The results show that the larger the inner diameter
of the metering tube, the metering error is smaller when the shape of the elbow spoiler and the inlet flow rate
constant remain the same. It indicates that the ultrasonic flowmeter performs better on gases with Reynolds
number. And it is found that the larger the bend angle of the elbow and the smaller the radius of curvature, the
perturbation of the gas flow velocity is stronger. According to the simulating results, the installation location of
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the ultrasonic flowmeter is obtained and it is recommended to install a plate flow regulator downstream of the

elbow to reduce flow disturbance. This study can provide reference for accurate volumetric measurement.
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