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Abstract

This paper presents a MEMS liquid flow velocity sensor based on differential pressure measure-
ment, which miniaturizes a Pitot tube by leveraging Bernoulli’s principle and MEMS micromachin-
ing technology. The sensor primarily consists of two parts: an internal flow channel fabricated via
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multilayer SU-8 photoresist lithography, and a MEMS differential pressure sensing probe. This de-
sign enables monolithic integration of complex flow channels and a thin-film architecture, offering
the advantage of stable velocity measurements even when mounted on small, irregular surfaces.
Simulation results indicate that reducing the height of the sampling hole facilitates micromachining
fabrication but requires an appropriate correction factor. Furthermore, an optimized structural de-
sign helps extend the sensor’s measurement range and minimizes flow field disturbance at the
measurement location caused by the miniaturized sensor.
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Figure 1. Schematic diagram of the liquid flow velocity sensor device structure
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Figure 2. Schematic diagram of mesh generation for the liquid flow velocity sensor device
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Figure 3. Pressure difference-flow velocity relationship at 1 mm center height of total pressure hole
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Figure 4. Pressure difference-flow velocity relationship at 5 mm center height of total pressure hole
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Figure 5. Influence of total pressure hole height variation on pressure difference-flow velocity relationship
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Figure 6. Relationship between total pressure hole center height and flow velocity correction coefficient
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Figure 7. Influence of total pressure hole size variation on pressure difference-flow velocity relationship
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Figure 8. Structure of total pressure hole before optimization
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Figure 9. Structure of total pressure hole after optimization
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Figure 10. Influence of fillet radius variation on pressure difference-flow velocity relationship
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