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TorqSense sensors, which are covered by patents,
depend for their operation on surface acoustic wave
(SAW) transducers. These transducers comprise two
thin metal electrodes, in the form of interlocking
‘fingers’, on a piezoelectric substrate such as quartz.
When an RF signal of the correct frequency is applied
to the transducer, surface acoustic waves are set up,
and the transducer behaves as a resonant circuit.

The key feature, however, is that if the substrate is
deformed, the resonant frequency changes. When the
transducer is attached to a drive shaft, the deformation
of the substrate and hence the change in resonant
frequency will be related to the torque applied to the
shaft. In other words, the transducer, in effect, becomes
a frequency-dependent strain gauge.

Since the transducers operate at radio frequencies, it is
easy to couple signals to them wirelessly. Hence, the
TorqSense sensors incorporating the SAW transducer
technology can be used on rotating shafts, and can
provide data continuously without the need for the
inherently unreliable brushes and slip rings that are
often found in traditional torque measurement systems.

In the Hy-Pro application, a TorqSense sensor is used
to measure the torque applied to the pump over the
critical speed range of 500 to 4,000 rpm. The results are
displayed in real time, so that the progress of tests can
be readily monitored, and are also captured and stored
for more detailed analysis later with Labview software.

The TorqSense sensor has proved to be completely
dependable and very accurate,” said Barry Wynn. “The
data it has provided us with has played an important
role in helping us to refine our systems by ensuring an
optimum match between the characteristics of the
pump and motor over the full operating range.”

“In fact, the insights we’ve gained during our tests have
enabled us to further enhance the performance and
reliability of our steering and autopilot systems, which,
of course, means big benefits for our customers and a
very useful boost to our own competitive position.”

Innovative TorqSense wireless sensors from Sensor
Technology are said to be playing an important role in
new product development for Hydraulic Projects
Limited (Hy-Pro), one of the UK’s leading developers
and suppliers of hydraulic drive units for marine
steering and autopilot systems.

The sensors, which accurately measure shaft torque in
rotary drive systems, are providing the essential data
that Hy-Pro needs to refine the design of the
electrically powered pump assemblies used in the high-
performance hydraulic steering systems that the
company supplies for use in yachts and other small
pleasure craft.

Developing suitable pump assemblies for these marine
applications in small vessels is challenging. The motors
must operate economically as electrical power is
usually derived from 12 V or 24 V storage batteries with
limited capacity, yet the pump systems must be able to
supply high power when called upon to do so, to ensure
that the steering systems continue to operate reliably
in heavy seas and bad weather.

To ensure that its products offer the best possible
performance in relation to these seemingly conflicting
requirements, Hy-Pro is constantly evaluating potential
improvements to its pump drive systems. A crucial part
of the evaluation process is accurately measuring the
torque delivered by the electric drive motor to the
pump, under varying load conditions and over a wide
range of speeds, in a purpose-built test rig.

As Barry Wynn, Senior Design Engineer at Hy-Pro
explained, “We considered various ways of measuring
the torque in the motor shaft on the test rig, but all were
either inconvenient or were incapable of delivering the
accuracy and fast response that we needed. Then we
looked at TorqSense sensors from Sensor Technology,
and realised that they offered a reliable, easy-to-use
and cost-effective solution that would meet all of our
requirements.”

Innovative TorqSense wireless sensors from Sensor Technology are playing an important role in new product development
for Hydraulic Projects Limited (Hy-Pro), one of the UK’s leading developers and suppliers of hydraulic drive units for marine
steering and autopilot systems.
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and advice given to them at the organisation’s events.
I’m flattered to be invited to join the advisory board and
look forward to using my industry experiences to help
AFBE-UK continue its good work.”

As a member of the advisory board Denis joins a
distinguished team. They are James Smith CBE, former
Chairman of the Carbon Trust; Chi Onwurah, MP for
Newcastle Central and shadow minister for industrial
strategy, innovation and science; Patrick Clarke OBE,
Director of network operations, UK Power Networks;
Professor David Mba, Vice-Chancellor and Dean of
computing, engineering and media at De Montfort
University; Dr Safia Barikzai, Associate Professor at
London South Bank University; Sandra Kerr OBE, race
equality Director at Business in the Community and
Myrtle Dawes, Transformation Director, planning and
dispatch at Centrica.

The advisory board meets with the AFBE-UK’s
executive board twice a year to provide guidance and
support. AFBE-UK is based in London.

AFBE-UK Scotland has three engagement
programmes: its schools programme, NextGen, in which
industry professionals give up their time to highlight
engineering as a career choice to pupils; Transition,
where again industry professionals give up their time
to pass on career advice to students and recent
graduates and Real Projects, which gives graduates and
young engineers the opportunity to engage with
seasoned industry veterans, usually with UK and
international project expertise. 

AFBE-UK Scotland has engaged with more than 2,000
young people in Aberdeen since being launched in the
city in 2011. The organisation held its first event outwith
the city earlier this month when Transition was staged
at Edinburgh’s Heriot-Watt University.

www.afbescotland.org/

An inspirational figure in the oil and gas industry has
been appointed to the advisory board of social
enterprise AFBE-UK.

AFBE-UK is a not-for-profit organisation that seeks to
inspire all young people, particularly those from a black
and minority ethnic background, to consider a career in
engineering.

Denis, Managing Director at Caledonian Flow Systems,
is a leading flow measurement and hydrocarbon
allocations expert, and has supported the AFBE-UK’s
Scottish chapter since 2012.

In addition, he was Chairman of the Aberdeen,
Highlands and Islands Branch of the Energy Institute.
He developed the Energy Institute’s Young Professional
Network and is currently helping young members in the
organisation’s UK and international branches. He is also
a member of Robert Gordon University Industry Board
for the School of Engineering where he has been
involved with helping to develop industry relevant
courses.

Dr Ollie Folayan, Chairman of Aberdeen-based AFBE-
UK Scotland, said: “Denis has consistently supported
and advised our programmes in the past few years.

“Few people in the energy industry possess the
breadth and depth of business experience and technical
know-how that Denis can bring to bear in the areas of
organisational development, STEM promotion, event
planning and career building. Denis is true veteran of the
industry and is respected nationally and beyond. It
therefore gives us great pleasure to welcome Denis to
the AFBE-UK advisory board. “

In replying, Denis said: “I’m delighted to receive this
honour. The work AFBE-UK does is truly inspiring and I
know that many young people are grateful for the time

Denis Pinto 
Denis is an engineering consultant with extensive
commercial and engineering experience in the field of
hydrocarbon measurement. Over the past 30 years he
has worked in a number of engineering posts within the
Burmah Oil Company, British National Oil Corporation,
Britoil and BP. Denis left BP in 1994 to join Rhomax
Engineering Limited as head of the consultancy and
manpower division. In 1999, he left to set up his own
company, Caledonian Flow Systems Limited. He has
worked for a number of new operators in the North
Sea, helping them to take on mature platforms and
extend life and value for the remaining field life and to
bring new oil fields on line. He has worked both in the
UK and overseas. Currently he is the measurement and
allocation technical authority, UK Business Unit for
Premier Oil.

AFBE-UK Advisory Board
Honour for Denis Pinto
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