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The purpose of this research is to realize a Pitot tube type flow sensor to measure the velocity of
marine animals, such as a sea turtle during swimming. For this purpose, a prototype of the
proposed sensor structure was developed. The response to pressure corresponding to the
swimming speed was measured.

When a general pitot tube is used for underwater measurements, air bubbles will enter the tube
and affect the sensor response. In this study, we proposed a Pitot tube of which inlets are sealed
with a thin film to prevent the inflow of air bubbles and of which interior is filled with incompressible
fluid to exclude the influence of ambient water pressure. We designed that the sensor is 50 mm in
length (less than 5% of the body length of a green marine turtle) and the measurable range of the
flow velocity is 5 m/s (2.5 times the swimming speed).

In the experiment, the housing part of the Pitot tube was fabricated by a 3D printer. The housing
consists of two parts, a tubular part and a spherical part. The tubes were designed to be cylindrical
with an inner diameter of 6 mm and an outer diameter of 10 mm, with a length of 30 mm and a
sphere with a diameter of 20 mm. Silicone rubber with a thickness of 0.2 mm was attached to the
inlet holes, and incompressible silicone oil was sealed inside. In addition, a strain gage as a sensor
element was attached on the silicone rubber.

The response of the sensor was measured when pressure corresponding to the flow velocity was
applied to the inlet. The pressure calibrator was connected to the tip of the pitot tube through a
silicone tube, and the response of the strain gage was measured when pressure was applied. It
was confirmed that the strain gage responded linearly to the pressure by applying pressure from 0
kPa to 9 kPa with 1 kPa interval. From these results, it is suggested that the proposed sensor is
capable of measuring the flow velocity in water in principle.
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2. WFREREEFEOME (FER)

The purpose of this research is to realize a Pitot tube type flow sensor to measure the velocity of marine animals, such as a sea
turtle during swimming. For this purpose, a prototype of the proposed sensor structure was developed. The response to pressure
corresponding to the swimming speed was measured.

When a general pitot tube is used for underwater measurements, air bubbles will enter the tube and affect the sensor response. In
this study, we proposed a Pitot tube of which inlets are sealed with a thin film to prevent the inflow of air bubbles and of which
interior is filled with incompressible fluid to exclude the influence of ambient water pressure. We designed that the sensor is 50 mm in
length (less than 5% of the body length of a green marine turtle) and the measurable range of the flow velocity is 5 m/s (2.5 times the
swimming speed).

In the experiment, the housing part of the Pitot tube was fabricated by a 3D printer. The housing consists of two parts, a tubular part
and a spherical part. The tubes were designed to be cylindrical with an inner diameter of 6 mm and an outer diameter of 10 mm, with
a length of 30 mm and a sphere with a diameter of 20 mm. Silicone rubber with a thickness of 0.2 mm was attached to the inlet holes,
and incompressible silicone oil was sealed inside. In addition, a strain gage as a sensor element was attached on the silicone rubber.
The response of the sensor was measured when pressure corresponding to the flow velocity was applied to the inlet. The pressure
calibrator was connected to the tip of the pitot tube through a silicone tube, and the response of the strain gage was measured when
pressure was applied. It was confirmed that the strain gage responded linearly to the pressure by applying pressure from 0 kPa to 9
kPa with 1 kPa interval. From these results, it is suggested that the proposed sensor is capable of measuring the flow velocity in
water in principle.
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