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Error analysis of in-pipe temperature measurement by thermocouple
based on heat transfer computation
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Abstract

The temperature distribution of a thermocouple which is applied to measurement of the temperature of a fluid in
a pipe was computed based on the heat transfer theories, and the key factors affecting the temperature measurement
accuracy were presented. The influence of the fluid’ s temperature distribution in the pipe on the thermocouple’ s
measurement accuracy was studied, and the relationship between the insertion depth of the thermocouple’ s ther-
mowell in the pipe and the measurement error was analyzed. Then, a method for determining a rational insertion
depth for a thermocouple was put forward based on example computions, and the results of computing the thermo-
couple insertion depth in industrial applications under several actual measurement conditions were given.
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