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3D Transient Analysis of Ultrasonic Propagation in Flow Field Using
Finite Difference Time Domain Method

Shinya Takahashi, Kazuhiro Muramatsu, and Akira Kimoto
Department of Electrical and Electronic Engineering, Saga University

A 3D transient analysis of ultrasonic propagation in flow fields using the finite difference time
domain method is investigated. First, the effect of the resolution of the discretization of space and time
on the accuracy is examined using a simple 1D model. Next, the method of modelling of transducer is
investigated in 3D transient analysis of the ultrasonic propagation in the air without flow surrounded
by the rectangular pipe. Finally, the 3D transient analysis of a model of an ultrasonic flow meter is
carried out taking account of flow field by the semi-Lagrange coordinate system. In this model,
although both calculated and measured propagation times are good agreement with each other, the

amplitude of output waveform obtained from calculation cannot represent measured one.
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