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Application of Single-bus Temperature Control and Electrolyte Solution
Heating Technology in the Water—bath System

GUO Tieliang, LI Haibao, YIN Xiangbao

College of Science, Heilongjiang Institute of Science and Technology, Harbin 150027, China

Abstract Two issues should be considered in designing a water—bath system, namely, the accuracy and sensitivity of temperature control.
The sensor’s accuracy directly determines the system’s accuracy. The system’s sensitivity is largely related with the heat source and the
thermal medium. The low accuracy of traditional thermocouples leads to low accuracy of the system. The traditional heat source and thermal
medium make the heat distribution uneven in the temporal and spatial domains, resulting in a low sensitivity of the system. In this paper, a
system is designed with the hardware and the software combined. First of all, the single —bus temperature sensor DS18B20 is used to
improve the system’s accuracy. Secondly, the system’s sensitivity is enhanced through utilizing the electrolyte solution heating technique.
Some experiments are designed to test the system’s accuracy. The results show that the system’s accuracy is up to 0.05C. Other
experiments are used to test the system’s sensitivity according to the electrochemical theory. The results show that the system can maintain
the temperature synchronization in space and time. That is to say, the sensor can capture the system’s temperature in real time.
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Fig. 1 Hardware circuit of temperature control device
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Fig. 2 Flow diagram of main program
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;ﬂf-:j 0 i /min Table 1 Temperature control experimental data
%‘ - of bath temperature control system
-0.02 4 /°C
i3 fmin =0 50 60 70 80
R 0 39.99 4999 60.01  70.02  80.04
2 39.99 50.00 60.02 70.01 80.02
4 Na,SO, 4 40.00 50.01 60.00 69.98 80.00
Fig. 4 Experimental results of different Na,SO, solutions 6 40.01 49.98 59.99 69.99 79.98
8 40.01 50.01 60.01 69.96 79.99
10 39.99 50.00 60.00 70.02 80.05
3 12 40.00 49.99 60.01 70.03 80.01
14 39.99 49.98 59.98 70.04 79.98
, 16 40.01 50.01 59.98 70.00 79.95
) 5 . DS18B20 18 40.01 5002 5999 7001  79.99
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