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BLUE ENERGY

University of Roma Tre

Å Blue Energyis a growing sector all over the world ςresearch,pilot projectsand
fully operationalplantsare beingdeveloped,aimedto optimizethe productionof
renewableenergyfrom waves,tides, offshorewind, salinitygradients,etc.

Å Blue Energy potential still remains largely untapped. For instance the global
technicalpotential of waveenergyisestimatedat 11,400TWhper year

Å Almost 90%of theǿƻǊƭŘΩǎmarine renewableenergyis producedin Europe, and
BlueEnergyisa growingindustrialsectorespeciallyin the Atlanticregions

Å EUconsidersmarine renewableenergyas a driver for employment, innovation
and for the fight againsclimatechange(seei.e. EUDirective2009/28/EC)

Å Renewableenergy from marine sourceswill likely soon become an important
componentof the energypoliciesandstrategiesin the MediterraneanSea.



WAVE ENERGY: A CASE STUDY
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ResonantWaveEnergyConverterREWEC3 in Civitavecchiaharbour

Client: Port Authority of Civitavecchia

Å U-OWC(OscillatingWater Column)deviceconceivedandpatentedin Italy, ableto
obtain a natural resonancewith random wind-generated waves, allowing to
absorba largeamountof waveenergy

Å A prototype hasbeen built in the /ƛǾƛǘŀǾŜŎŎƘƛŀΩǎharbor (Italy) in the Tyrrhenian
Sea(CentralMediterranean)for the enlargementof an existingbreakwater(total
length: 600m)

Å Theproject wastechnicallysupportedby the WAVENERGY.it S.r.l., a spin-off of the
MediterraneanUniversityof ReggioCalabria(IT).



REWEC3 LOCATION
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Civitavecchia 
harbour



HOW DOES REWEC3 WORK?
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Å An U-OWCplant consists,on the wave-
beatenside,by a vertical duct (2), which
is connectedto the seathroughanouter
opening (1) and to an inner room (4-5)
through a lower opening (3). The inner
room containswater (4) below and an
air pocket (5) above. An air-duct (6)
contains a self-rectifying turbine (7)
connectedto a generator

Å Under wave motion the air in the
chamberis alternately compressedand
decompressed, so that the air produces
a flow in the duct, which drives the
turbine to produceelectricalpower.
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TECHNICAL ASPECTS
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Theintroductionof the U duct betweenthe air pocketandthe sea, allows:

Å Absorbingmore waveenergyin everyseaconditions

Å Adaptingthe designto the peakperiod of the incidentwavepressuresto which the
greateramountof waveenergyisassociated,thusamplifyingthe plant performance

Å Achieving high structural resistance thanks to the two vertical walls partially
overlappingon the wave-beatenside

Average production for a 1 km-long REWEC3 plant in the Tyrrhenian Sea: 

4.000÷6.000 MWh/Km/ year



University of Roma Tre


