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Abstract

This paper presents a method to measure the liquid level position of fuel machine based on the
propagation of ultrasonic waves in immersion waveguide rod. The model of ultrasonic wave
propagation in submerged waveguide rod and air waveguide rod is established by method. The
propagation velocity of longitudinal wave in air waveguide and submerged waveguide was calcu-
lated by the arrival time and propagation distance of ultrasonic wave. Based on different arriving
time between ultrasonic waves at the bottom of the air waveguide rod and the immersion wave-
guide rod, the theoretical equation for calculating the liquid level is derived by combining the ul-
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trasonic wave velocity. According to the time difference between the ultrasonic wave arrival at the
bottom of the air waveguide rod and the submerged waveguide rod, combined with the ultrasonic
speed, the theoretical formula for calculating the liquid level is derived to estimate the liquid level
position.
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Figure 1. Fuel machine liquid level measurement model
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Figure 2. Displacement field diagrams at 1 ps for the no-liquid immersion model (a) and the im-
mersion model (b)
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Figure 3. Point-by-point displacement diagram of the model with-
out liquid immersion
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Figure 4. Point-by-point displacement diagram with liquid immer-
sion model
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Figure 5. Waveform displacement diagram at the bottom of the wave-
guide rod
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