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Abstract

This study conducts an in-depth investigation into cold junction compensation techniques for thermocouple temperature
measurement systems in thermal-hydraulic experiments. It systematically analyzes the principles, characteristics, and implementation
considerations of various compensation methods, including ice point tank compensation, internal board compensation, external
thermal resistance compensation, and ice point device compensation. By integrating the laboratory’s existing Siemens PCS 7 and
NI PXlIe data acquisition system platforms, the research evaluates the performance differences among these compensation methods
in terms of accuracy, stability, and applicable scenarios through theoretical analysis and experimental validation. The study also
provides optimization recommendations tailored to different experimental conditions, offering both theoretical foundations and
practical guidance for enhancing the reliability of laboratory temperature measurement systems.
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