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Overviewof OurResearch @ ULTRASOUND\ GROUF

A The FUT is currently used primarily
for flow measurement, proximity
sensing and industrial metrology

A Designed for ambient conditions
and low ultrasonic frequencies, up
to approximately 50 kHz

Application Example Pressure (bar)

How can we adapt FUTSs for operation
at higher frequencies, in high pressure
and temperature environments?

Domestic water meters 20
Industrial gas meters 300
Industrial flow meters 300+
Oil production 120
District heating 250
Petrochemical 350-450 E PS RC
Power plants 560 Grant Number EP/N025393/1
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Applications of FUTs ULTRASOUND\ GROUP
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Robotics, Obstacle Avoidance

Short -Range Wireless Flow Measurement and Metrology Phased Arrays
Communication
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Applications of FUTs ULTRASOUND\ GROUP
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Robotics, Obstacle Avoidance

Flow Measurement and Metrology Phased Arrays
TARGET HIGH FREQUENCY APPLICATIONS FOR OUR HIFFUTSs (> 100 kHz)
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The Flexural Ultrasonic Transducer

A Unimorph device

A Piezoelectric driver bonded to a metal cap

A Vibration of the piezoelectric causes metal cap bending
A Efficient coupling to low -impedance media

-

iezoelectric
eramic disc

Vibrating
membrane

Aluminium 40 kHz FUT
Cap housing
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Epoxy resin
bond layer

Air -filled cavi

Silicone backing layer
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Operating Characteristics
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Dynamic Characterisation ULTRASOUND\ GROUP

40 kHz

Ring-Down 41 kHz

A FUTs characterised with acoustic
microphone, LDV, or a receiver FUT

A Function generator and oscilloscope
can be used for rapid resonance check
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Dynamic Characterisation ULTRASOUND\ GROUP

A Resonance and off -resonance responses of the
FUT measured

A Cross -correlation of responses at 40 kHz and
110 cycles computed

EESS—T T T \‘\—q
C|U Centre for Industrial 8

Ultrasonics WARWICK



