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ON THE RESPONSE OF COAXIAL THERMOCOUPLE AND CALIBRITION
METHOD FOR TRANSIENT HEAT FLUX MEASUREMENT

LI JINPING ZHANG SHIZHONG CHEN HONG
( Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Thermocouples are widely used for transient heat flux measurement due to their high resistance to
erosion, but sometimes the measurement accuracy is not high enough. In this paper, several factors which may
associate the thermal response of coaxial thermocouple are analyzed numerically, aiming to improve the
measurement accuracy. The results show that, the thermal response characteristic of the thermocouple is
affected significantly by the junction structure, but its influence is only limited to short time; the response time
mainly depends on the thickness of insulation, which increases with the increase of the insulation layer thickness;
the thermal properties of the insulation layer has little effect on the response of the thermocouple. Hence, the
measurement accuracy can be improved by increasing test time and decreasing the thickness of insulation layer.
In addition, for calibration of the thermocouple, a convective heating calibration method using a shock tube is
introduced and employed, which ensures a step heat flux with a known intensity to be experienced by the
thermocouple. The practicality and accuracy of this method have been confirmed by experiments.

Key words heat flux measurement, coaxial thermocouple, thermal response, shock tube



