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Approaches

• Inflow Data
– Mesoscale model
– Observations
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Current Approach
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Flow Modeling Challenges

• Incomplete reference data
Lidar / sonic data Plausible reconstruction
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Flow Modeling Challenges

• Missing information
– Initial conditions
– Surface conditions
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Flow Modeling Challenges

• Sensitivity to initial conditions 

• 2x initial profiles
• 2 surface BCs
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Case Study

- - : surface heating only, no T assim.

Normalized wind shear

Bulk Ri
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Simulation 
Example: 

Inputs/Outputs 

• Large-eddy simulation 
(SOWFA)

• ABL on 10-m grid
• Actuator disk model, 

5-m refinement
• Coupled to turbine 

aeroelastic model 
(OpenFAST)

• 23 hours simulated

Hub height

Hub height

50 m AGL

10 m AGL

10 m AGL
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Simulation Example: Results
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Discussion & Outlook

• High fidelity MMC needed to capture relevant phenomena
• Many different tools/approaches
• Experts still needed
• Other challenges: how to V&V, data sharing (esp. SCADA)
• Current work:

– Assessment of loads during a canonical diurnal cycle, in 
comparison with IEC

– Assessment of loads with wake steering
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