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The unique ultrasonic technology

Wind speed and direction measurement are critical for the efficient and
safe operation of wind turbines
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This simplified diagram shows the basic arrangement of an
Acoustic Resonance sensor
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four or five times a second for the life of the
turbine without any interruption, recalibration or
maintenance. It would be 'fit and forget.

However the top of a wind turbine is a very hostile
environment for a sensitive piece of equipment. There is
rain, ice, hail, snow dust, extreme heat and cold, vibration
and lightning to deal with. Traditional mechanical wind
sensors need regular maintenance, they can be damaged
by sand and are not that easy to keep ice free.

Ultrasonic wind sensors that measure time of flight
(how long the ultrasonic signal takes to travel from one
point to another) can overcome some of these problems.
However their size and construction makes them hard to
heat and prone to physical damage.

There is however a third option available, acoustic
resonance ultrasonic measurement. This is a patented
solid-state technology which wuses an acoustic

-I-he ideal wind sensor would provide accurate data
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FT702LT Wind Sensor using Acoustic Resonance
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(ultrasonic) wave that is resonated inside a small
cavity. This gives many benefits:small lightweight
construction, long life, high physical strength, high
data availability and good accuracy throughout its
lifetime. With no exposed parts this technology gives
a robust sensor that operates under extreme weather
conditions. It has low power consumption and provides
built-in compensation against the environmental
factors that affect other technologies.

The sensor consists of two parallel plates, one of
which contains three transducers arranged in a triangular
formation.One transducer at a time transmits an ultrasound
signal. Thissignal travels outwards from it until it hits the
upper reflector where it is reflected back and hits the lower
reflector and is reflected again. Ultrasound continues to
bounce between the pair of reflectors until it loses all its
energy; this involves about 200 reflections.

The reflections combine in phase to produce a vertical
quasi-standing wave; this gives a dramatic increase in
signal strength. In the horizontal plane this behaves like a
two-dimensional radial travelling wave.

Airflow measurement is based on the behaviour
of the travelling wave. The phase difference between
any transducer pair shows the wind speed and wind
direction along the axis of the pair. So by measuring
the phase difference between all three diaphragm pairs
the component vectors of the airflow along the sides of
the triangle (formed by the diaphragms) are calculated.
These vectors are combined to give the overall speed
and direction.

In addition the standing wave enables automatic
compensation for variations in the speed of sound
caused by changes in temperature, humidity and
pressure. The technology adjusts the frequency to
maximise the response and maintain resonance. Under
these conditions measurements are made independent
of the speed of sound.

The use of resonance ensures that the signal to noise
ratio is very high, this strong signal is easy to read and
highly resistant to interference.

Acoustic Resonance Technology was invented and
patented by FT Technologies based in London England.Now
known asAcu-Res, the technology isincorporated in to
their FT702LT series of wind sensors which have been used
for turbine control for nearly 10 years. This technology is
specified by over 20 turbine manufacturers and designers
in China and around the world.

The latest version of the sensor, the Version 22, has
passed over 25 different international tests that show the
strength and effectiveness of FT sensors that use the Acu-
Res technology. B

This article was written by Fred Squire of
FT Technologies



