





Roy Freeland:

"Vibration energy harvesting is
based on the notion that
mechanical vibration can be
transformed into useful
electrical power.”

Andreas Schneider:

"Vibration needs dynamics, but
linear harvesting doesn’t and
the energy output is always the
same - and at a specific level.”

Bruno Baylac:

“A thermocouple is a high
quality source of energy for
Dpiezo conversion or electro
mechanical conversion.”
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there is more vibration available.”

Energy harvesting using heat is not widely used,
but useful within industrial environments. Baylac
noted: “If process plants with heated pipes use this
method, itis a viable power source. A thermocouple is
a high quality source of energy for piezo or
electromechanical conversion.”

EnOcean has been working with thermal energy for
four years. Andreas Schneider, EnOcean’s executive
vp, explained: “We are developing a dc/dc converter
that produces 20mV, which we boost to 3 to 5V. Ina
building environment, itis powered from temperature
gauges, water and air, so it can adjust itself
accordingly, even if nobody is in the building.”

Motion energy harvesting displays the unlimited
possibilities available when
creating energy from nothing.
Baylac observed: “Even someone’s
finger pressing a switch is a
method of generating energy.
There is no need for wires and this
means a device could last forever.”

Schneider concurred:
“Vibration needs dynamics, but
linear harvesting doesn’t and the
energy outputis always the same
—and at a specific level. It's
important to develop energy
harvesting within a total system
so it can be optimised accordingly.
This is particularly true when focusing on energy
harvesting for wireless sensors and piezo is a good
way to deliver a high voltage. We can easily provide 3
to 6V for a capacitor with a simple converter.”

EnOcean’s research on rotation - using energy
from body movement - has resulted in its Eco100
energy module. The kinetic energy created by
physically pressing the button means it can be used to
power radio modules. The energy output at every
actuation of the spring is sufficient to transmit three
rf sub telegrams - energy pulses sent to remote
sensors which continuously monitor for signals. A
typical application could be automatic stairwell
lighting, where a light is switched on manually and
switches off after a specified time.

A common electrodynamic energy transducer is
actuated by a spring, which can be pushed from
outside the device. When the spring is pushed up or
down, electrical energy is provided at the energy
output pins. With this amount of energy it is possible
to transmit an rf telegram with a connected module.
“There are many applications,” said Schneider.
“Wireless switches for building automation, wireless
position switches for industrial automation and call
button transmitters.”

Some 100,000 buildings are equipped with
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Enocean’s wireless light switch and the company is
now working on a fully automised production line to
address the high volume market. According to
Schneider, the switches last as long as regular light
switches, with no wiring and harvest energy every
time the switch is pressed, transmitting a high power
rf signal to control the lighting. Schneider noted: “We
started this project based on piezo technology and
developed the system from a single button press.
However, there were limitations. For example, in an
industrial environment, the switches will be pressed
thousands of times and we were unable to optimise
piezo. Therefore we moved to using a magnetic field to
convert mechanical energy to electrical.”

The logistics of a creating a brave new energy
harvesting world have not gone
unnoticed. Freeland is actively
seeking a resolution, as he suspects
most end users will be reluctant to
embrace green energy sources until
standards are set in stone.
“Compatibility is the realissue
here,” he stated. “I'm just one of
many energy harvesting companies
in discussions to help both systems
companies and end users of wireless
sensor systems. Once a standard
interchangeable solution has been
implemented, designers will be able
to create wireless sensor systems
where anything can plug in - even batteries.” Such a
standard would focus on performance measurement
and performance under specific conditions.

EnOcean has already established its EnOcean
Alliance - a group of independent companies working
together to establish a wireless standard for
sustainable buildings. Schneider explained: “We need
to educate architects and specifiers and create an
ecosystem of companies all working to the same
standard. They all have to deliver interoperable
systems and as systems become ever more complex,
there has to be a regulation and international
legislation on sustainable buildings.”

Conferences such as the SHMII symposium are
good starting points for design engineers to network
and to discuss the advances in smart sensors, wireless
sensor networks and signal acquisition. But the EU’s
energy consumption reduction directive is fast
approaching - and to establish fully integrated and
interchangeable systems within 11 years could be a
close call.

“Energy harvesting is a super, low cost way to
create power,” concluded Freeland. “As the volume of
innovations increases, it will revolutionise our
understanding and appreciation of sourcing energy.
And it can’t come too soon for me.”
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