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FESC Marine Renewable Energy Activities

* Ocean Current Energy (FAU)

* Ocean Wave Energy (UCF)

* Ocean Thermal Energy (FAU)

e Offshore Wind (FSU, UCF, UF, FIU)

An overview of SNMREC and UCF activities %
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Wave Energy Converter Sy

Central
Florida

Objective: to develop a new design of wave energy converter consisting of a buoy
floating on the ocean’s surface connected to the ocean floor via a chain. The heaving
motion of ocean waves lifts the buoy, causing the chain to run over a sprocket to
rotate a shaft; the shaft rotates within a permanent magnet generator, which in turn
produces power.

First-Generation Prototype

* Consists of a single ratcheting sprocket
and a small flywheel mounted on the
shaft.

* First design produced a low power
output due to low rpm of the shaft and
high frictional losses from generator

PI: Dr. Zhihua Qu
Faculty: Dr. Kurt Lin
Graduate Students: Mr.
Shiyuan Jin and Mr. Steven
Helkin, Mr. Carlos Velez

Second-Generation Prototype

*Utilizes two sprockets to rotate the shaft
faster and to also drive the shaft on the
downward stroke.

*A larger flywheel and a more efficient
generator reduced frictional losses
imposed on the shaft.

YA



Power from OCEAN CURRENTS

Which could power

15 Million

American Homes

Or more than all of the
households in Florida, South
Carolina, and North Carolina

U.S. energy demand or

of power consumed

/ 2 70/ in coastal Southeast
- U.S. during 2012

Represents a

$1 56

market opportunity annually
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. /Ocean Current Energy - SNMREC Approach
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Surface-deployed
without power
transmission to shore

MOORING
CONFIGURATION

By ) Capable of testing
SNIREC o o, 1/10 — 1/4 scale
TESTCONIGUATON systems up to

100kW or 7m
diameter

demonstration
turbines

earch Turbine
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Resource Characterization:

Turbulence and Shear Measurements

e Open Ocean
SNMREC Shallow Water Test Measurements
~‘ -' ADCPs: Shear

ADV: Turbulence

* Preliminary testing to
: quantify measurable
§ frequency range

i «+ SNMREC Lab Tests (1-60s)

& NNMREC Data (1-50s)




BASELINE
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Full-scale Prototype Testing

Surface waves (deployment and storms)
S NS NS N NS N S NS N NS N

Operating range Drag an‘d’ tOI‘(IF Variabl

50 to 150 m itch, surge,
And yaw

Veloci

Storage depth

Mooring cable
Drag

Depth of water 400 m
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Future R&D - Arrays

Slngle Unit Technology Readiness Levels
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Array Technology Readiness Levels
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Bigger Picture

FL-BOEM task force
SE Collaboration
Global markets
Industry Forums
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