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Wave Energy
Harvesting
Technology
Tested

In the quest for a simple and economi-
cally feasible wave energy device,
Seattle-based Oscilla Power, Inc. (OPI) is in
the developmental stages of a patented wave
energy harvester. The technology associated
with the power take-off (PTO) of the energy
harvester has no moving parts and is known
as reverse magnetostriction.

OPI began developing the wave energy
harvester technology in 2009 following
its invention by its co-founder and Chief
Technology Officer Dr. Balakrishnan Nair, a
metallurgist and materials scientist. OPI has
advanced the technology they have termed
iMEC™ to convert mechanical load changes
into electricity. These loads are produced
by the movement of one or more buoys,
partially submerged and anchored by taut
tethers that respond to hydrodynamic forces
caused by surface waves.

OPTI’s development efforts have been sup-
ported by private investors as well as Small
Business Innovative Research (SBIR) grants
awarded by the Department of Energy, Na-
tional Oceanic & Atmospheric Administra-
tion, and the National Science Foundation.

Earlier this year OPI partnered with the
University of Washington’s Applied Phys-
ics Laboratory to test its 1:4 scale power
take-off (PTO) in Lake Washington. During
the week of May 20, 2013 OPI brought the
wave energy harvester to Ohmsett for tank

Oscilla continued on page 2

Generating Renewable Power from the
Water’s Vortex-induced Vibrations

Vortex Hydro Energy (VHE), a Mich-
igan-based company, has designed
a device nicknamed VIVACE (VIVACE:
Vortex Induced Vibrations for Aquatic Clean
Energy) that takes the phenomenon of vortex
induced vibrations to extract useful energy
from ocean, river, tidal, and other water
currents. VHE has the exclusive license to
commercialize this University of Michigan
patented, hydrokinetic power generating
device.

Research into creating VIVACE began in

2005 when Professor Michael Bernitsas, of
the Department of Naval Architecture and
Marine Engineering at the University of
Michigan - Ann Arbor, turned his research
180 degrees from what he and others had
been working toward. “He looked for ways
to maximize the effects of VIV and control
its power rather than suppress its effects.
His work resulted in the development of
a device that is capable of harnessing the
destructive power of VIV in a controllable

VIVACE continued on page 2

During a series of tow tests, the VIVACE prototype was rigged to the main bridge
and placed in an upright position facing the direction of the current flow..
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testing. “Similar to the Lake Washington
testing, the purpose of the tank tests was to
validate that the iIMEC-enabled PTO of the
system performed in a predictable fashion,”
said Rahul Shendure, OPI’s Chief Executive
Officer. “While the Lake Washington testing
was subject to the whims of the late winter
weather, our objective at Ohmsett was to
subject the PTO to a wide range of specific
wave conditions over a concentrated period
of time.”

During the week-long test, the hydroki-
netic wave energy harvesting system was
placed in the Ohmsett test tank using a
specially designed and fabricated test jig
that situated the system in a stable operating
position in the water. According to Ohmsett
Senior Test Engineer Alan Guarino, spatial
considerations were critical in position-
ing the iMEC PTO in relation to the large
wave-following buoy on the water’s surface
so that the loads produced by the buoy are
efficiently transferred to the PTO.

Testing consisted of subjecting the energy
harvesting system to waves of various en-

ergies, wavelengths, and periods.
During the test runs, recorded
information included wave data,
electrical current output, acceler-
ometer data, and tether load forces.
“Our testing at Ohmsett proved
successful, with a correlation be-
tween the predicted and measured
output of the PTO across a wide
range of wave conditions,” stated
Shendure.

Based on this success, OPI will
partner with the University of New
Hampshire’s Center for Ocean
Renewable Energy to deploy the
1:4 scale PTO in an open ocean
test site in July. In addition, open
ocean testing of 1:2 scale and full
scale PTOs are planned for 2014.

OPI has developed the IMEC
technology to convert wave
engery into electricity.

VIVACE
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manner, resulting in generation of clean and
renewable electric power in an environmen-
tally compatible way,” said Rebecca Alter,
Project Engineer for Vortex Hydro Energy.
According to Alter, the VIVACE can be
placed in a river or ocean current to extract
energy from moving water. Since the device
does not use turbines, propellers, or dams, it
is a non-obtrusive, environmentally friendly,
and has an extremely high energy density
compared to other renewable technologies.
The major goal of the company is to de-
crease the Levelized Cost of Energy (LCOE
$/kWh) of the VIVACE device. During the
week of May 13,2012, Vortex Hydro Energy
performed testing at Ohmsett to measure the
change of power generation in the VIVACE
device from previous prototypes, to the most
current version to improve this metric.

While rigged to the main bridge in the
Ohmsett test tank, the VIVACE prototype
was placed in an upright position facing
the direction of the current flow. In order
to produce a driving current, a series of
towed test runs were conducted with the
prototype in the water. In order to document
performance, the data for several variables
were collected including: current speed (tow
speed), mass damping, spring rate (loading
and damping), and electrical loading.

“We were able to increase the power
generation efficiency of the VIVACE con-
verter and prove these improvements during
testing at Ohmsett,” stated Alter, “From
here VHE will continue to make strategic
changes to the VIVACE device to further
reduce the LCOE of the device.”
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