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Fig.1 Schematic diagram of the sensor
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Fig.2 Asymmetric comb electrode differential structure
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Table 1 Size parameters of sensor
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Fig.3 Correspondence between force and flow rate

(a) y5BLBIRIZEDMNT

(b) RIFIS
4 RURN 100m/s L RESSHIN AR DDA

Fig.4 Strain and stress analysis of a flow rate of 100m/s
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Fig.5 Relationship between velocity and strain
displacement of different structures
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Fig.6 Relationship between flow velocity and capacitance
of different structures
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Fig.7 Process sequence used for MEMS vector flow sensor
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Structural Design and Simulation Analysis of Biomimetic Hair MEMS Vector Flow Sensor
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Abstract: Aiming at accurately measuring the flow velocity distribution of aircraft, a biomimetic hair vector flow sensor

based on Micro-Electro-Mechanical System (MEMS) technology is proposed and designed. The sensor is mainly

composed of four sets of curved folding beams, a suspension film, a multi-hair and an asymmetric comb-shaped

electrode pair. Through the finite element simulation calculation, the measured air flow rate of the sensor reaches

100m/s, and the resolution is better than 0.01m/s. Compared with the existing bionic hair micro sensors, the proposed

sensor is expected to reach a larger range and higher resolution. In addition, a complete preparation process for the

micro sensor is designed. The feasibility is verified in the preliminary process experiments.
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