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In this study, we fabricated and investigated the polymer-based cylindrical flow sensor for two-dimensional (2D) detection.
The flow sensor was the drag force type flowmeter which was fabricated with ecoflex. It had CNT/PDMS as the
piezoresistive material and a cylindrical shape to measure the 2D flow. It also had impact resistance and ease of
fabrication due fto its polymer-based sensor. At first, two piezoresistive parts were applied to evaluate detection properties.
Forces from various direction were applied. Results showed its potential as a sensing device. Following this, the final flow
sensor was fabricated with four piezoresistive parts and its sensitivity was measured in the air flow from 0 to 30 m/s.
Resistance changes were measured while rotating the sensor. Outputs showed a form of sine waves. Data were repeatedly
collected under various conditions. The direction and air flow rate were then determined. To check physical impact
resistance, a sudden high air flow rate with 100m/s was applied to the sensor and a stable output was obtained. These
results suggest that such ecoflex-based cylindrical flow sensor can be used as a 2D flow rate sensor.
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Fig. 1 Working principle of designed cylindrical flow sensor
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Fig. 2 Schematic representation of the flow sensor
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Fig. 3 Experimental setup for air flow measurement
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