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Abstract

In this paper, it is discovered that the rise in temperature will affect the ultrasonic velocity, and
the complexity of the flow field will decrease the accuracy of the flow measurement. In the actual
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installation environment of gas ultrasonic flowmeters, the fluid is typically in a turbulent state.
Through the simulation using COMSOL software, it is analyzed that the front bending structure is
the primary factor influencing the flow field distribution via the alteration of the bending pipe set-
ting and the length of the straight pipe section in front of the flowmeter. This study holds signifi-
cant importance for optimizing ultrasonic flow measurement technology and enhancing the
measurement level in industrial production and energy measurement.
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Figure 1. Time difference method measurement principle
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Figure 2. Face average velocity curve
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Figure 3. Flow velocity profile in pipeline
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Figure 4. Curved pipe flow field distribution diagram
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