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[ Abstract] Aiming at obstructive sleep apnea hypopnea syndrome ( OSAHS ), this paper designs a kind of sleep respiration
monitoring sensor based on thin film thermocouple, and analyzes the changes of temperature and convective heat transfer coefficient
in the process of respiration through Seebeck effect and heat transfer theory, which provides a theoretical basis for the feasibility of
the sensor’s respiration monitoring ability. In this research, the finite element simulation of COMSOL is used to study the influence
of substrate thickness, thermocouple material, thermocouple thickness and wire arrangement on the sensor, and optimizes the
structure. Finally, the temperature curve difference of thermocouple’s hot junction under different breathing conditions is analyzed.
The results show that the sensor has the ability to distinguish OSAHS patients.
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Fig.1 Schematic diagram of sleep respiration monitoring sensor
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Fig. 2 Distribution of thermocouple wires
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Tab. 1 Seebeck coefficient of common thermocouple
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Fig. 3 The change of gas volume in lung
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Fig. 4 The change of air velocity in nostrils
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Fig. 5 The change of convective heat transfer coefficient
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Fig. 6 Steady state simulation results of thin film
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Fig. 7 Temperature variation at different film thickness
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Fig. 8 Thermoelectric coupling simulation results of a single

thermocouple
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Fig. 9 Simulation results of transient heat transfer of a single

thermocouple
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Fig. 10 Temperature variation of thermocouple with different

thickness
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Tab. 2 Response speed of thermocouple at different thickness
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1.00 0.37 309.57
1.25 0.49 309.42
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Fig. 11 Temperature changes under different breathing

conditions
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