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Abstract

Constant temperature water-bath is one of core components of the viscometer. The accurate and stable
control of temperature is one of the key technologies of the instrument. According to the digital tem-
perature sensor’s disadvantage that it has large temperature hysteresis, the paper organically com-
bines the self-adaptation decision with the dynamic compensation on the basis of the digital filtering
method, then puts forward a a digital temperature sensor adaptive dynamic compensation method:
Using digital filters designed by the backward difference method to realize the digital temperature
sensor band extension and to complete its dynamic compensation; connecting a digital low-pass filter
behind the dynamic compensation to avoid the high frequency noise; According to the output of the
digital temperature sensor, the output result of the digital low-pass filter and the decision threshold,
adaptively choosing whether to need the dynamic compensation to avoid the excessive compensation.
The experiment whose compensation object is digital temperature sensor DS1820 shows that the
adaptive dynamic compensation method greatly improves the dynamic performance of the digital
temperature sensor and that the response time reduces to 25% ~ 35% before the compensation. The
temperature control system has the heating and refrigeration function. Measurement range of control-
ling the temperature is —-55°C~+125"C. The measurement precision is 0.5C.
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Figure 1. The DS1820 temperature measurement principle
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Figure 2. The initialization sequence
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Figure 6. Digital temperature sensor adaptive dynamic compensation
principle diagram
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Figure 7. DS1820 compare the difference between before
and after the adaptive dynamic compensation curve
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