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Abstract: Nowadays, launch vehicles generally use liquid propellants, such as liquid oxygen and
kerosene. Liquid level measurement technology mainly includes float type laser type, capacitive
type, radar type, etc. This paper introduces the basic principles of several liquid level
measurement techniques and implements a phased laser level measurement system. The system is
small in size and low in power consumption, and can adapt to a variety of measurement environ-
ments, which can meet the requirements of high-precision, high-dynamic, continuous and stable
measurement of aerospace fuel level measurement. The system uses phase laser ranging
technology to calculate the laser path length through the phase delay of the laser echo signal to ob-
tain the distance data and the data is displayed and stored by the client terminal. The system has a
maximum measuring distance of 100 m with the accuracy of =1 mm. The system uses non-contact
measurement, which is corrosion resistant. In addition, transparent, non-transparent liquid meas-
urement can be achieved by adding a reflector.
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Tab. 1 Comparison of several liquid level measurement methods
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Fig. 1 Phased laser ranging principle
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Fig. 2 Phase difference diagram
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Fig. 3 Schematic diagram of difference frequency

phase measurement
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Fig. 4 Experimental measurement platform
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Fig. 5 Level measurement client terminal
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Fig. 6 Structure the device
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Fig. 7 Measurement difference for each 100 mm

increase in liquid level
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Fig. 8 Measured dynamic liquid level and static liquid level
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Fig. 9 Effect of fog on laser ranging
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