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Design and application of a rapid ballast water measuring instrument
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2 Gaolan Customs of the People’s Republic of China, Zhuhai Guangdong 519050, China)

[ Abstract] The measurement of ship’s ballast water depth is one of the key links of bulk commodity draft survey, in view of the
problems of large human error, poor accuracy and low efficiency in traditional ballast water measuring method, a rapid ballast water
measuring instrument is designed, which is convenient to carry and easy to use. Based on the gap measuring method, with single
chip microcomputer and multiple sensors as the core components, through the mechatronics design scheme, the instrument can
realize the automatic acquisition of the ballast water measurement data and the automatic calculation of the measurement results,
greatly reduce the human error in the measurement process, and effectively improve the accuracy and efficiency of the ballast water
measurement, therefore greatly improve the overall efficiency of draft survey, which has a significant effect in reducing the time of

ship stagnation and improving the level of port facilitation.
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Fig. 1 Schematic diagram of gap measurement method
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Fig. 2 Entity structure diagram of ballast water instrument
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Fig. 3 Structure diagram of tape hammer sensor
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Fig. 4 Electrical structure diagram of instrument
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Fig. 5 MCU control circuit
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Fig. 6 Voltage stabilizing and detection circuit
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Fig. 7 Drive circuit
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Fig. 8 Key circuit
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Fig. 9 Fathoming circuit
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Fig. 10 Speed measuring circuit
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Fig. 11 Other peripheral circuits
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Fig. 12 Software structure diagram
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Fig. 13 Measurement flow chart
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Tab. 1 Comparative data of effectiveness
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