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The Wind Engineering Energy and 
Environment (WindEEE) Dome

CFI Project 21166
Total Value: $23.7M

CFI Contribution: $9.48M

Horia Hangan
Professor - Western
Director – BLWTL
Lead Investigator - WindEEE
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UBCUVic

Windsor
Western

ETS Montréal
Queen’s

USask

Concordia
UNB

Guelph Trent

McMaster

The Team –
PIs and Other Users
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The Team - Partners

Syncrude

Manitoba Hydro
Helimax
Garrad Hassan

WESNet

NRCan

CanWEA

RWDI
Siemens

Hydro One
Golder Associates
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WindEEE -The Vision:
• Wind damage � Local Storms

account for > 60% of wind damage 
and $200M annual losses in Canada

• Wind Farms � 20% Energy Losses 
in Canada due to model uncertainty 
related to Wind Farm Siting, Terrain 
effects and Wake and Array Effects

• Need of a novel wind testing facility
• The WindEEE Dome
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The Need for WindEEE:

• BLWTL and 3LP facility have established our 
track record in wind research 

• But they can’t do what WindEEE will do:
– Local storms: tornado, downburst, gust fronts, low 

level currents
– Large scale simulations

• WindEEE + 3LP + BLWTL = Unparalleled 
Wind Research Capability
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The Infrastructure:
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The Capabilities:
• Certain:

– Tornados and Downbursts at 1/100 scale
– Tornados up to S=1.2 or F3 (90% of events)

– Wind farms siting and array effects at 1/500 to 
1/1000 scale with 10 m (full scale) resolution

• Expected:
– Rotating wake effects at 1/100 scale
– Full Scale Blade Aerodynamics at Re=2x106
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The Research:
1. Physical simulation of complex wind fields

2. Surface wind fields over complex terrains

3. Improve performance of wind turbines and wind farms

4. Risk, Smart Grid connectivity, Economics, Policy and 
Decision making models
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WindEEE: Economic and public 
policy research on wind energy

• Economic and commercial opportunities for wind energy
– Energy produced by current wind farm technology is 

higher cost per MWh than fossil fuel generated 
energy

– Optimizing turbine scale and farm location – using 
WindEEE test model facilities – will improve capacity 
utilization and energy output, reducing wind energy 
unit costs

– Improving wind farm performance will drive greater 
investment in the sector
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WindEEE: Economic and public 
policy research on wind energy (ii)
• Public policy environment for wind energy

– Governments provide subsidies to private sector 
to encourage wind investment (e.g. through 
dedicated wind energy tariffs as in Ontario)

– Policy decision: what are the optimal subsidies / 
tariffs? How should they change over time?

– WindEEE facilities can model the costs of 
producing wind energy under varying turbine 
technologies and environmental conditions
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Operational Management Structure

Research
Committee

10 PIs
Other Users on a rotating basis

Chaired by Project Leader

Scientific
Advisory

Committee
20 Members from

Academia, 
Industry,

Government

Operations
Management
Committee

5 Western PIs

Operations Manager

-RC will set policies for access and 
operations
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Sustainability

• Based on experience with BLWTL and 3LP’s

• Strong understanding of operating costs

• Established partnerships and collaborations

• Develop new, international partnerships
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Benefits to Canada
• WindEEE: paradigm shift in wind research

• A globally unique facility: international impact

• Attract and train Highly Qualified Personnel

• Rational wind design of large structures

• 20% wind energy grid penetration by 2025
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CONCLUSIONS
• Western: BLWTL historically dominated 

wind engineering research since 1964
• Western: Recently 3 LP’s Facility adds 

full scale testing
• Western: NOW WindEEE Dome adds 

the “Weather Machine”

• WESTERN = WIND !!!


