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Abstract

In the experiment of measuring the thermal expansion coefficient of copper pipes, by changing the
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connection method between the copper pipe and the wire-based PT100 temperature sensor, the
thermal media between the copper pipe and the wire-based PT100 temperature sensor are changed,
so as to explore the effect of different thermal media between the copper pipe and the wire-based
PT100 temperature sensor on the measurement results of the thermal expansion coefficient of the
copper pipe. The relevant results have a certain positive impact on improving students’ grasp of the
experiment of measuring the thermal expansion coefficient of copper pipe and improving the accu-
racy of the experiment, and have a positive guiding significance for reducing the trouble caused by
metal thermal expansion and contraction in production and life.
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Figure 1. Experimental frame structure diagram. 1: Vernier caliper; 2: Baffle; 3: Test copper
sample tube; 4: Wire-based PT100 temperature sensor insulation ring; 5: Sample locking screw
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Table 1. Standard deviation and relative percentage error of coefficient of linear thermal expansion measured under three

conditions in different experimental groups
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Figure 2. The coefficient of linear thermal expansion and the relative percentage error
measured under the heat transfer medium 1
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Figure 3. The coefficient of linear thermal expansion and the relative percentage error
measured under the heat transfer medium 2
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Figure 4. The coefficient of linear thermal expansion and the relative percentage error
measured under the heat transfer medium 3
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Figure 5. The coefficient of linear thermal expansion and the relative percentage error
measured under different thermal conductive media
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