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New Type of Wave Energy Converter

VTIP 21-031: “Offshore Wave Energy Converter with Pitch Resonance Tuning
Tanks and Pneumatic Turbines”

THE CHALLENGE

As global demand for energy rises, the ocean holds potential to
provide a renewable energy source. Engineering solutions to
harness this energy remain challenging due to the corrosive
ocean environment and the complexity of wave energy converter
designs which can complicate maintenance of the devices.

OUR SOLUTION
The Brizzolara lab at Virginia Tech has designed a wave energy SEICSIES e BS TRV EIVESI) SaE CUElEEspae
by a pitch resonant tank partially filled with water. As the

converter which has been thearetically verified to be able to harness device oscillates in the waves, air is forced in and out of

ocean waves in an efficient and environmentally stable manner. The the openings at the top which drives a pneumatic turbine.
converter has the advantages that it is simple in design and has few
parts exposed to the corrosive ocean water environment, greatly X

reducing maintenance and operational expenses. The energy
conversion process is the result of the coupling of three dynamic
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Schematic of the subsystems of the integrated thermo-
hydrodynamic non-linear coupling of the pitch resonant
tank wave energy converter. Shown are the main variables
coupling each subsystem dynamics.
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