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Abstract This paper presented an oil density measurement method by measuring the acoustic impedance
and sound velocity of the oil. The amplitude at a certain frequency can be obtained by the fast Fourier
transform of each echo. The velocity of sound in the oil was determined by the time-of-flight between the first
echo reflected from the polystyrene-oil interface and the second echo which transmitted through the sample
and reflected from the stainless steel-oil interface. In the experiment, the temperature was controlled at 20 °C,
and the acoustic impedance and sound velocity of the eight oils were measured, and the density of the oil in
the eight oils was obtained. The experimental results show that the maximum error in the measurement of
density of gasoline, diesel and jet fuel does not exceed 1.2%. This method is suitable for the on-line, rapid, and
accurate measurement of the oil density.
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Fig. 1 Oil density measurement principle
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Fig. 2 Detection system schematic
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Fig. 3 Sound velocity measurement diagram
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Fig. 4 Structure diagram of correlator
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Fig. 5 Ultrasonic echo signals at two interfaces
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Table 1 Oil measurement results of different density
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