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Project description
Project description

ÅFlat coastal terrain in the northern part of 
Germany

ÅTurbine (80m hub, 80m diameter) built in open 
terrain

ÅPlan to erect a huge factory
ïSeveral halls, biggest with 230m x 70m x 44m

ïStorage area for tripiles (up to 80m high)

ïDistance to turbine: 500m

ÅOwner of turbine feared damage by increased 
turbulences
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Project description
Project description

ÅMeasurement mast (80m) exists 160m 

south of WEA (3.5 month of data)

ÅTask: calculate the turbulences to be 

expected after the erection of the factory ï

using the undisturbed measurement
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Idea
Idea

AL-PRO developed tools to shift time series using 

ÅWindSim speedups, directional shifts and 
turbulence ratios between different points in the 
model 

Åtwo different ñgeostrophicò wind speeds and 
arbitrarily distributed sectors

Idea:

ÅTwo models: with and without factory

ÅExtend the AL-PRO tools to use speedups, 
directional shifts and turbulence ratios between 
different points in different models
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Model
Model

Layout of the factory
ÅFour rectangular halls, one storage area; 

orientation of long sides: 38°
ïBiggest hall 230m x 70m; min height 44m, roof slope 

4°, max height (gate) 65m

ïSecond hall 190m x 40m; min height 14m, roof slope 
4°, max height 25m

ïTwo smaller halls

ïStorage area (NNO of biggest hall) for tripiles with 
heights up to 80m

ÅAngle of view from turbine: 270° - 320°

ÅAngle of view from mast: 290° - 330°
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Model
Model

Modelling of the factory

ÅTwo biggest halls and storage area only

ÅA locally skewed grid (orientation 38°) in 

the factory area: grid lines parallel to halls

ÅRoof: vertical steps (5m) instead of slope

ÅStorage area: row of rectangular columns 

(10m x 10m x 80m) instead of tripiles
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Model
Model

WindSim Models
ÅMacro model: 
ï60km x 60km, 250m resolution 

ï600m height, 25 vertical cells

ÅNesting with micro model
ï40km x 40km, refinement 10m-300m

ïSkewed grid (38°) in factory area, horiz. cell size 10m

ïHorizontal cell size near mast and turbine: 30m

ï500m height, 26 vertical cells (17 up to 85m ïeach of 
5m height)

ïOne micro model with factory, one without
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Model
Model
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Model
Model

Simulation

ÅTwo ñgeostrophicò 

wind speeds: 5m/s, 

10m/s

ÅRefined angular 

resolution for sectors 

containing the factory 

(in model with factory 

only) 
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Results
Results

Turbulence Intensity: 
Wind from 310°
(cutting planes not 
parallel to wind 
direction)
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Results
Results

A few unscaled results of WindSim 

simulation at turbine position in hub height 

(ñgeostrophicò wind speed: 10m/s)

without factory with factory

sector 

[°]

v_hub 

[m/s]

turbulence maximum 

turbulence 

v_hub 

[m/s]

turbulence maximum 

turbulence 

270 7,0 13,9 % 16,5 % 7,0 13,8 % 16,4 %

285 7,3 13,6 % 15,0 % 7,2 14,4 % 18,6 %

300 7,1 13,3 % 15,0 % 6,6 16,0 % 25,5 %

310 7,1 12,6 % 14,3 % 6,1 15,5 % 21,9 %

330 8,1 7,9 % 10,1 % 8,1 13,0 % 16,6 %
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Results
Results

A few results of the measurementôs time 

series transfer

without factory, met mast 

position, height 80m

with factory, turbine 

position, height 80m

sector v_ave 

[m/s]

average 

turbulence 

v_ave 

[m/s]

average 

turbulence 

W 7,8 11,8 % 7,9 13,1 %

WNW 9,4 14,2 % 7,8 17,7 %

NNW 12,1 12,1 % 11,7 16,1 %
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Problems
Problems DTM

Terrain conversion with factory did not 

work (ñundefined polygonsò)

ÅFirst segment of biggest hall was the 

reason

ÅAfter division of this segment in two 

parts, everything was fine

üWhy? (Similar things happen quite 

frequently even without obstacles!)
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Problems
Problems

Wind direction in skewed grids

Incoming flow from 

270°

ÅInitialization directed 

according to y-lines of 

the grid 

ÅWill be adjusted 

during iteration

üBut slight directional 

shift remains even 
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