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Atmospheric boundary layer

1. Log law:

2. Friction velocity:
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3. Roughness height Z0

0,0001 [m] sea

0,01 [m] grass

0,3 [m] country with few trees

0,6 [m] forest

1 [m] city area
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2. Validation of WindSim
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Test on a flat terrain

Domain:
ÅHeight  800 m

ÅLength 6000 m

Independence of the results:

ÅNumber of points in vertical directions 40

ÅVertical spacing of points HDF=0,01
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Test on a flat terrain

Wall with no friction:

ÅBetter description of the 

nautral boundary layer

ÅAvoids vertical air flows

Independence of the results from TOP BOUNDARY CONDITION:

ÅFixed pressure

ÅWall with no friction 
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Test on a 2D hilly terrain (Kim et al. 1997)

Validation on:

ÅComplex geometry

(flow detachments)

ÅTurbulence model

(k-estandard)
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Test on a 2D hilly terrain (Kim et al. 1997)

Comparison:

ÅCFD (WindSim)

ÅExperiments (Kim)

Turbulence model:

ÅStandard k-e

ÅYAP - correction
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3. Description of the site



Tonsberg, June16th 2008 Daniele Fallo ïdaniele@windsim.com

SUMMARY

1. Description of the 

ABL

2. Validation of 

WindSim

3. Description of 

the site

4. CFD simulation

5. Proposal for a 

plant layout

6. Conclusions
5428

5424

Orography map



Tonsberg, June16th 2008 Daniele Fallo ïdaniele@windsim.com

SUMMARY

1. Description of the 

ABL

2. Validation of 

WindSim

3. Description of 

the site

4. CFD simulation

5. Proposal for a 

plant layout

6. Conclusions

Orography map

View from South -West
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Orography map

View from East
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Roughness map

0,8: Urban  area

0,6: Forest

0,03: Rocks and 
plowed 
terrain
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Wind data

2 MASTS with multiple stations:

1. Mast 5424 (near the cliff)

2 stations at 15 and 30 m

2. Mast 5428 (in the plateau)

3 stations at 30, 40 and 50 m

DATA  are organized in 2 periods:

Å Period November-December 2006

Å Period April-May 2007

10 datasets are present in total
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Wind data

1. Wind Rose

RESULTS: 5424 30 m Apr-May

Total records 8614

Average wind speed 4,79 m/s

Shape parameter K 1,84  

Scale parameter A 5,77 m/s

Median 4,73 m/s

Mode 3,77 m/s
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Wind data

2. Frequency table

5424-30 April-May 

 0 30 60 90 120 150 180 210 240 270 300 330 

             

k 2,4 2,42 2,59 1,32 1,08 0,77 0,91 1,4 2,57 0,84 0,64 1,51 

A 4,1 5,95 6 2,6 1,31 0,94 1,57 5,46 7,29 1,09 0,57 3 

freq 0,034 0,299 0,17 0,011 0,01 0,009 0,026 0,303 0,128 0,006 0,003 0,005 

mean 3,39 5,12 5,12 2,33 1,27 1,33 1,73 4,63 5,93 1,34 1,15 2,59 

 

Sectors with frequency below 0.015 (1.5%) have 

been excluded by further analysis
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4. CFD simulation over the site
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Model (14 x 14 km )

Geometrical model

Total number of cells 3136000

Extension Km 14,2 x 14,2

x_resolution 25 m

y_resolution 25 m

Number of cells in x direction 280

Number of cells in y direction 280

Number of cells in z direction 40

Height Distibution Factor 0,01

Height of the model 5000

Minimum height of the first cell 2,4 m

Maximum height of the first cell 3,2 m

Number of cells in first 100 meters 6
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Model (14 x 14 km )

Boundary conditions

Top wall with no 

friction

Geostrophic height 500 m

Free stream wind 

velocity

20 m/s

Wind directions 12 sectors

Turbulence closure

Turbulence model standard k-e

YAP correction enabled

Solver settings

Solver type Segregated

Convergence 

Wizard

Enabled
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Results: velocity vertical profiles
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Results: velocity vertical profiles

RMS error calculation:

Å Errors are lower where speed U30 is higher

Å High velocity are linked to low thermal effects

Å Treshold velocity value 3-4 m/s


