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Dynamic Response Model of Tin Oxide Film Thermocouple
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Abstract: In order to enhance the measurement accuracy and sensitivity of the copper constantan tin oxide film thermocouple temperature
sensor, the one dimension unsteady heat transfer analysis is conducted for copper constantan tin oxide film thermocouple. Based on Newton
cooling theorem and Fourier law of heat conduction, the dynamic thermal response model of the copper constantan tin oxide film thermocouple is
established. The boundary conditions are compared comprehensively, and the model is solved, and dynamic simulation is conducted based on

Simulink/Matlab. Through experiments, the accuracy of the dynamic thermal response model is verified. The simulation model is simple and

simulating the thermal response characteristics of the copper constantan tin oxide film thermocouple accurately.
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Fig.1 Schematic diagram of heat transfer in thermocouple
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Tab.1 The initial conditions of the experiment and simulation

Ff% d/mm WM B IR 7/°C B ERIREE T/°C
0.3 50 90
0.5 50 90
1.0 50 90
100,
90|
80
70
© 60

S 50
40

B2 #AeABsh & m e

Fig.2 The dynamic response time of thermocouples
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Fig.3 The influence of film diameter on dynamic response time
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Fig.4 Schematic diagram of the temperature

measuring experiment of thermocouple
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Fig.5 The experiment and simulation values of thermocouple
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Fig.6 The error curves of experiment and simulation values
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