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OUTLINE

� SOWFA by NREL

� Implementation of the forest

� Validation

� Test cases
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SOWFA by NREL

Figure: Overview SOWFA, source NREL
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Implementation of the forest

Add terms to the transport equations

� Momentum
Ff ;i = � CD af U �ui

� Potential temperature
Sh = @

@z (Qhexp(� 
 Ac))

Ac =
Rh

z af dz

Model by: Schumann and Shaw, 1992
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Implementation of the forest
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Model by: Lalic and Mihailovic, 2003
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Validation

Before After
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Validation

Sweden

Ryningsn•as
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Validation

Precursor:
� Homogeneous forest

� Sample inlet data

1st Simulaton:

Add clearing in forest

Investigate 
ow �eld

2nd Simulaton:

Add wind turbines

Investigate e�ect on wind turbines

3rd Simulaton:

Add complex terrain

Investigate e�ect on wind turbines

Johanna Matsfelt 2017-04-04 10 / 18



Validation

Precursor:
� Homogeneous forest

� Sample inlet data

1st Simulaton:

� Add clearing in forest

� Investigate 
ow �eld

2nd Simulaton:

Add wind turbines

Investigate e�ect on wind turbines

3rd Simulaton:

Add complex terrain

Investigate e�ect on wind turbines

Johanna Matsfelt 2017-04-04 11 / 18



Validation

Streamlines of time averaged velocity
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Validation

Ryningsn•as
Topology surface
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Validation
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Test cases

Testsite A:

Testsite B:
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Test cases

Testsite A:

� Met mast data before and after clearing forest

� No wind turbines

Testsite B:
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Test cases

Testsite A:

� Met mast data before and after clearing forest

� No wind turbines

Testsite B:

� LiDAR data before and after clearing forest

� Wind turbines
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Thanks for your attention
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