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Research on high—precision multi—-channel analog acquisition method for trough type
photothermal system

Yu Zhirui

Shanghai New Energy Digital Technology Co., Ltd., China Shanghai 200241

Abstract: In order to meet the real-time and high-precision acquisition requirements of sensor signals for slot type heat
collection controllers, this paper designs a data acquisition module based on STM32F446 microcontroller as the core
controller, which is built around AD7689 multi-channel analog-to-digital conversion chip. It supports flexible configuration of
each channel as current signal or RTD (thermal resistance) signal acquisition mode to adapt to different types of sensor inputs.
The sliding window filtering algorithm is introduced during the system acquisition process to effectively suppress noise and
improve data stability and reliability. After data collection, it can be accurately transmitted to the upper controller through
a high-speed interface, and supports channel calibration and parameter configuration through the upper computer. The test
results on the trough type heat collection experimental platform show that the module has good performance, small error, high
accuracy, and can meet the engineering application requirements of multi-channel high-precision analog signal acquisition in
trough type photothermal systems.
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