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The medium temperature monitoring based on echo sensing technology

YU Sigi  ZHANG Shiping SHEN Guoqing
(School of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Acoustic temperature sensing technology has a wide range of temperature measurement, high
precision, speed and other characteristics. It has a very broad application prospect in the air cooling system and
storage room temperature measurement field. Aiming at the problems of the existing temperature measurement
technology in air-cooling system and storage room, this paper investigates the feasibility and stability of the echo
method for temperature measurement. The time delay estimation is measured by using the improved mutual
shut-off method in order to calculate the medium temperatue. The swept pulse signal and the Gaussian pulse
signal are used as incentive signals in the simulation, and the Gaussian pulse signal was obtained to be more
effective in temperature measurement. The large space echo temperature measurement experiment at normal
temperature and the echo temperature measurement experiment at different temperatures in the pipeline all
prove that they can measure accurate and stable temperature, and the maximum absolute error of +0.85 °C.
So, the above results are expected to be applied in air cooling system temperature measurement and grain
temperature measurement.
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Table 1 Time delay estimation error of

the two algorithms at different sampling
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