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Salinity and water level measuring device using fixed type buoyancy
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Abstract To make an automated system for a salt field, it is necessary to measure the salinity and water level of the
evaporation site. In this paper, a method to simultaneously measure the salinity and water level by measuring the
buoyancy forces of two fixed buoyancy bodies is proposed. The proposed measurement method measures the buoyancy
of the main part and reference part when the measuring device is immersed in the salty water, and simultaneously
measures the salinity and water level through the sum and difference of the two buoyancy forces. Since there is no
mechanical movement in the measurement of buoyancy, measurement errors and maintenance needs can be reduced in
the mudy environment of salt field. By applying the proposed method, we developed a system that can simultaneously
measure salinity and water level remotely at the evaporation site of a salt field. Through a measurement experiment
using a reference salty water having various levels of salinity, the results of a salinity error of 0% and a water level
error of 2mm were obtained, and the effectiveness of the proposed salinity and water level measuring device was
verified. When an automated system is constructed using the developed salinity and water level measuring device,

labor reduction, work environment improvement, and productivity improvement are expected.
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Fig. 2. Principle of measuring system
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Fig. 3. Salinity and water level measuring device

Table 1. Design parameter of Salinity and water level
measuring device

parameter value
hy 30mm
A, =4, 491mm?
Viy 156,400mm?
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Fig. 4. Configuration of measurement system



Table 2. Specification of measurement system

module model specification
2cM BCL-1L 1kg
ofo|ARHE S Atmega128 8bit CPU
X|aH| 25 Xbee-Pro 2.4GHz
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Fig. 6. Experiments for measurement of salinity and water
level
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Table 3. Experimental results

salinity [%] water level [mm]
data error data error
salinity 0 %
0 0 152 2
water level 150mm
salinty 5 %
v 5 0 151 1
water level 150mm
salinity 10 %
10 0 149 1
water level 150mm
salinity 15 %
15 0 152 2
water level 150mm
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