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1 Background and Motivation

U Ultrasonic transit-time flow measurement suffers from
beam drift effect which reduces the accuracy and range.

Flow

U Phased Array technology:

A Adjusting sound beam electronically
and dynamically; -

A Measuring through multiple paths i
(direct path, reflected paths).
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U Flexural Ultrasonic Transducers (unimorph, bimorph):

Electrical
connections

A Uses bending modes in a plate;
A Generates and receives ultrasound

efficiently in fluids; HH

Vibrating front face

A Low cost and low voltage supply.

U Flexural Ultrasonic Phased Arrays:
A Combining the advantages of flexural
ultrasonic transducers and phased
array technology;

‘2 a®an.

A A potentially economic and low voltage ' “feple?
solution for flow measurement with o,
higher accuracy and larger range. Ve e
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2 Design and Optimization
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3 Fabrication

5 PZT and
_ pillar holder
3 Baffle
9 Nuts

\ g ,

6 Secondary 4 Primary 2 Membrane
baffle holder baffle holder

7 Platform B 1 Platform A 8 Bolts
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4 Characterization |mpedanceanalyzer
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Table 1: Centre frequency of elements of

a typical array (unit: kHz)

Column 1 | Column 2 | Column 3 | Column 4
Row A 50.44 49.53 49.71 49.90
Row B 49.00 49.88 50.08 49.18
Row C 48.64 48.46 49.14 48.28
Row D 47.03 47.37 47.47 47.29

A Backplate not only enhancesthe
mechanicalrobustnessof the array,
but alsoimprovesthe performanceof
the array in terms of its amplitude
modepurity, mechanicatrosstalk

A Averaged6 dB bandwidth 1.5 kHz.
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4 CharacterizationT1 laservibrometer
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transmitting simultaneously transmitting with time delay

(30° beam steering mode)

Only one element is driven

(study of mechanical cross)

A Array elementssibratein the (0,0) mode

A No obviousdebondingr weakbondingis observed

A Crosstalkbetweemeighbouringelementsl o e savdidyaffectperformance
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5 Flow measurement tests
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