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Coastal Ohio Wind Project 
The COWP intended to address problems that impeded deployment of wind 
turbines in the coastal and offshore regions of Northern Ohio. The project 
evaluated the potential impact of offshore turbines on migratory and resident birds 
by developing multidisciplinary research which involved wildlife biology, electrical 
and mechanical engineering, regional economic development, and geospatial 
science.
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Coastal Ohio Wind Project 

•To develop different methods for optimizing avian surveillance and monitoring 
strategies needed for offshore turbine sites; 

•To understand advantages and disadvantages from different Wind Turbine 
Generators (WTG) for addressing local conditions associated with the Great 
Lakes region;

•To develop economic scenarios for determining economic feasibility and 
potential cost  savings for offshore WTG deployment; and

•To develop an environmental Geospatial database that integrates datasets 
and products developed by the project.

The particular tasks of the project were: 
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Avian Surveillance and Monitoring

This research component develops a monitoring system for nocturnal 
flight of birds/bats activity using three different monitoring sensor 
devices that are tested in a near-shore environment along Lake Erie. 

The devices used in the project include: 

•Thermal infrared (IR) cameras

•Radar Surveillance

•Acoustic Recorders
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The IR camera system has standard 
resolution Focal Plane Array (FPA) of 
320 (H) x 240(V) pixels. 

The detector frame rate is thirty 
frames/second. 

The IR camera was installed pointing 
up vertically; the top of the field of view 
was rotated 19.75º from north. 

FLIR SR-19 thermal camera 

Thermal IR
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Thermal IR
To remove barriers slowing offshore 
development in the Great Lakes by 
examining:

• Avian issues, including methods 
for remote sensing to detect 
bird/bat strikes over water, in order 
to measure/mitigate environmental 
damage, and to develop operating 
protocols to address environmental 
risk reduction

Thermal Infrared
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Thermal IR



8

Thermal IR Data
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Thermal IR Data
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Thermal IR
Some of the IR detection work that has been conducted at 
UT/BGSU involved the following areas:

•Data fusion of radar, IR and acoustic data
•Development of faster IR video processing algorithms
•Fast computation of IR Video via parallel processing.
•Quantification of uncertainties. 
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Radar Surveillance

Doppler Radar Imaging

Marine Radar -- Furuno 1525 MK3 - 25 kW radar unit 
(range scales 1/8-96 n.mi.) with a 6.5 ft. horizontal 

array antenna and a digitizing card XIR3000 by 
Russell Technologies Inc
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Marine Radar Data Processing (radR)
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Marine Radar Sensitivity Analysis
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Marine Radar Calibration
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Marine Radar Data
Some of the data that collected with the marine radar and parabolic antenna 
included:

Total # of birds detected with 
respect to land & water

Total # of birds detected with 
respect to range division 
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Marine Radar Data
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Marine Radar Data
Some of the data that collected with the marine radar and parabolic antenna 
included:

Direction of birds detected 
on water

Direction of birds detected 
on land
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Radar Surveillance
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Acoustic Recorders
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Findings from Marine Radar, Acoustics, IR

Bird and bat passage rates per hour comparable during heavy 
migrations in both spring and fall

Passage rates were significantly correlated to wind direction and wind 
speed

Altitude of migration was higher during heavy migrations and higher 
over water relative to over land

Notable portions of migration on some spring nights occurred parallel 
the shoreline, often moving perpendicular to southern winds

High stopover density was more strongly associated with migration 
volume the following night rather than the preceding night (with exceptions)
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Wind Turbine Generators (WTG)

This component evaluates the feasibility of different WTG designs 
including two- and three-bladed, down-wind, and up-wind turbines for 
offshore deployment. 

The water tunnel studies tested scale model studies that could be 
used to adequately produce accurate models  of motions  from a wind 
turbine platform subject to large waves.  

Another key development for this task is focused on evaluation of 
passive methods (i.e., application of different materials and paint coats) 
for mitigation of ice accretion on the wind turbine blades during icing 
conditions. 
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To perform an engineering analysis 
comparing the benefits of two and three 
bladed WTG’s for offshore use.  Two 
bladed machines are of significant interest 
for reducing installation and maintenance
costs due to their 
• Lighter head and tower weights
• Lower center of gravity
• Lower drive train torque stemming from 
higher operating speeds
• Reducing the complexity of offshore 
construction
• Foundation and issues related to ice 
damage in fresh water lakes in order to 
assure high reliability, long-term 
installations. 

MOD-5B Wind Turbine 
(Two-bladed, teetered hub, 3.2 MW)

Wind Turbine Generators (WTG)
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Flow visualizations were conducted to qualitatively study the rotor blade-tower 
interactions for upwind and downwind turbine rotor configurations with the rotor blade 
situated directly upstream or downstream of the tower. 

UT 3x3 Low Speed Wind Tunnel and 
Wave Tank

Smoke flow visualizations of the tower-
blade interaction with the blade at 

different angles of attack

Wind Turbine Generators (WTG)



24

The University of Toledo’s water channel was used for testing the hydrodynamic 
behavior of a floating platform in flowing water. Important consideration included wave 
loading on submerged or surface piercing structures. 

UT Water channel consists of a 16-ft long channel with an 18-in. by 12-in. cross-section, 
motorized head and tail gates for water depth and flow rate adjustments, two pumps, a tile 
motor for the channel, and various barriers for inside the channel to create desired flows.

WTG’s Engineering Analysis
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Acquisition of turbine operation data in near 
shore environment

Wind Turbine and Zephir LIDAR System
The system was acquired and installed at Woodlands School in Huron, Ohio, 
which is located near Lake Erie. A total of ten measurement heights were chosen 
for data collection, which are 200m, 150m, 100m, 80m, 60m, 40m, 38m, 30m, 
20m, and 10m. 
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Wind Resources Management
Data on wind speed, direction, and shear were collected.  The wind speed was 
measured by the LIDAR at 10 different heights. As an example, the data for May 6, 
2013 are presented below. In the figure, data for only 4 heights, 10m, 38m, 60m, 
and 150m.  
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Wind Resources Management
To assess the accuracy of the use of wind turbine hub wind measurement as a 
means of representing wind speed for characterizing turbine power, the wind 
speed recorded by the Woodlands School wind turbine anemometer were 
accessed and compared with the LIDAR data. An example is shown below. 



28

Wind Resources Management
Turbulence intensity was also measured at the site It is observed that turbulence 
intensity decrease with increasing height substantially. The measurements 
over time document a quantitative estimate of this reduction. 
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Icing Closed-Loop Research Tunnel Development

An icing research tunnel (IRT) was designed and constructed that enabled 
consistent and repeatable ice accretion conditions with variable wind speeds, 
water droplet sizes, and temperatures between approximately 0°C and -20°C.  

The IRT’s cooling system from Parameter Generation and Control (PGC) has the 
capacity to maintain -20 ±0.2°C using a 7500 BTU rated cooler that is powered by 
230 volt, 3 phase 20 amp electric service.

Icing and its Mitigation on WTG Systems

Panasonic HX-A100D
Camera
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Study of Passive Ice Mitigation Method
• Icing tests were conducted using an airfoil section and a cylindrical 

cylinder. Tests were conducted at several wind speeds up to 40 miles 
per hour in the tunnel’s test section.

• Lift and drag forces on the test articles were measured as the ice 
accumulated on the airfoil. Also, photographs of the icing progression 
were taken to study how ice accreted on the test articles treated with 
various ice coatings. 

• Coatings used in the tests were Boyd Coatings Research Company 
CRC6040R3, MicroPhase Coatings Inc. PhaseBreak TP, ESL and Flex 
coatings. 

Trailing Edge View Leading Edge Ice 
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An icing research tunnel was developed and used to evaluate several 
commercially available coatings for potential application wind turbines to 
mitigate ice formation on these structures. The tests were conducted at 
different wind speeds up to 40 miles per hour. 

It was observed that ice formed on the wind turbine and tower structures 
regardless of the coatings used within minutes. Ice began to form on the 
leading edge of the airfoil section and accumulated with time. Liquid 
droplets continued to shed from the middle section of the airfoil during the 
tests. 

Findings of Passive Ice



32

When comparing ice accumulation and adhesion characteristics for the four 
coatings tested, for ice thickness during accumulation, the airfoil treated with 
CRC6040R3 had the least, followed by the ESL, Flex, and TP, respectively.  
However, when comparing the coatings by ability to reduce ice adhesion, the 
Flex showed the highest reduction, followed by the ESL, TP and CRC 6040R3 
coatings. 

The ice accumulated on the Flex coated surface shed under gravity when 
rotated 90 degrees following the tests while the other coatings required application 
of varying degrees of force to remove the ice. Therefore, ice coatings were not 
sufficient in preventing ice accumulation. However, Flex coating shows promise. 
For rotating blades, there exist centrifugal forces that may help shed the ice. 
Additional tests should be conducted on rotating blades in the icing tunnel to 
substantiate whether this coating will be an effective passive means of ice 
mitigation on wind turbine blades. 

Findings of Passive Ice
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WTG’s Engineering Findings
1.The two blade rotor configuration potentially costs 20% 
less than a three blade configuration that produces the same 
power at the same site. 

1.The foundation design for a wind turbine in Lake Erie will be 
driven by ice loads based on the currently available ice data  
and ice mechanics models. Hence, for Lake Eire, the cost 
savings will be somewhat smaller than the other lakes in the 
Great Lakes. 

1.Considering the size of cranes and vessels currently 
available in the Great Lakes, the cost optimal wind turbine 
size will be 3 MW, not larger.
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Geospatial Data

Design and implement a geodatabase structure in support of offshore wind 
turbine development by identifying, collecting, and rectifying existing pertinent 
data (lake bottom conditions, lake bottom engineering parameters, extent of 
ice, ice flow motion/directions, lake condition sensors, navigation pathways)
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Geospatial Data
We processed several sources of wind data for the area with temporal 
resolutions as fine as 10-minute intervals. The figure below shows one of 
these sources, the National Centers for Environmental Prediction (NCEP) North 
American Regional Reanalysis, for the month which typically has the weakest 
winds at our study site (August), and the month which typically has the 
strongest winds at our study site (December).
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Geospatial Data
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Group-Based Spatial Decision Support System
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Web-Based Participatory GIS
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Info: Dr. Peter Gorsevski
School of Earth, Environment and Society
190 Overman Hall
Bowling Green 
State University
Bowling Green, OH 43403-0211 
Email: peterg@bgsu.edu 
http://geogis.bgsu.edu 

Questions????


