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Analysis of calibration technology and application of high
precision temperature sensor in industrial measurement
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Abstract

High-precision temperature sensors, as key components in industrial measurement, are crucial for the accuracy and reliability of
process control, quality inspection, and energy efficiency management. As manufacturing processes become more complex and
industrial automation advances, higher demands are placed on the precision of temperature measurements. This article systematically
reviews the technical principles of high-precision temperature sensors, analyzes the performance differences and suitable applications
of various types of sensors, and focuses on the current mainstream calibration methods and their error control strategies, including
fixed-point method, constant temperature bath comparison, and digital online calibration. Additionally, it provides a technical
analysis of uncertainty assessment and data processing in calibration, drawing on application cases from typical industries such as
energy, chemical, and precision manufacturing. The article proposes an integrated approach and optimization direction for integrating
temperature sensor calibration into the industrial measurement system, offering theoretical support and technical references for sensor
measurement management and application promotion.
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