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Abstract Ultrasonic flow meters began to be applied to industrial sites with the advantage of not having
a driving unit. Recently, they have been used widely because they can be applied to various sizes and
various fluids. A difference in the transmission and reception time of ultrasonic waves occurs according
to the fluid speed, and the speed and mass flow rate are calculated using this time difference. The
measurement method of the ultrasonic flow meter is greatly affected by the flow. Flow bias and
cavitation cause significant errors in the flow meter measurements. In this study, CFD analysis was
performed to improve the measurement error of the ultrasonic flow meter, and the results were
analyzed. The subject of this study was an ultrasonic flow meter equipped with a reflect plate. The
ultrasonic flow meter equipped with a reflect plate caused a significant pressure drop due to the shape
of the reflect plate and the neck part where the pipe narrows. In addition, cavitation and flow rate bias
occurred. In the model with the most improved flow, the pressure drop was decreased by 51.2 %, and

the cavitation volume decreased by 76.8 % compared to the original model.
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C' is velocity of ultrasonic waves in a

= w/B/p
where,
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(b) Collected data at each transducer

Fig. 1. Ultrasonic flow-meter measurement method
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Fig. 2. Factors that caused the error of ultrasonic
flow meters
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Fig. 3. Ultrasonic flow meter model and analysis case
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Fig. 4. Model and mesh for analysis
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