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The error compensation method of the low-speed wind tunnel flow
temperature based on the thermocouple

Yang Zhaoxin, Gu Zhenghua,Zhang Wenqing,Zeng Xing

( Facility Design and Instrumentation Institute of China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: The quality of flow temperature data in the low-speed wind tunnel is the key to the character of the flow field of the wind
tunnel. This article carries out special research on the compensation method of thermal conductivity error and radiation error in
thermocouple measurement. Based on the basic principles of heat transfer, research is implemented on the method of the thermal
conductivity error compensation with the fixed value of the immersed length of the thermocouple wire and the method of the radiation error
compensation with the fixed value of relative change rate of the swrrounding temperature. Simulation results of the quantitative
relationship between the immersed length of the thermocouple, the relative change rate of the surrounding temperature, and temperature
error are obtained. To evaluate the error mechanism analysis and simulation results, a wind tunnel validation test is carried out. Test
results show that the measured thermocouple immersion error results are consistent with the theoretical simulation results, and the relative
change rate of surrounding temperature w<1 can significantly reduce the influence of temperature measurement radiation error, which can
reduce the influence of temperature measurement radiation error on temperature uniformity by 7. 12 times. The method presented in this
article provides useful exploration and technical basis for the engineering application of the thermocouple in gas medium.
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Fig. 1 The axial temperature distribution schematic diagram

of the thermocouple
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Fig.3  The relational contrast curve between L/D,; and

e,, with different medium
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Table 1 The spreadsheet of the thermocouple effective
diameter test data in the air

¥ WL AKE/mm BRARELER/C
1 20 86. 8
2 35 64. 6
3 50 48.2
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Fig. 4 The relation curve between L and e, in the air
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Fig.5 The relation curve between L and AT,
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Fig. 6  The relation curve between T, and T,
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