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Description Report Back Forward EResults are updated
Description: Terrain Version: 800  Updated: 2008 14 wiAdsim ~
i Start 12
Terrain <
Py rti
Getting started roperties . .
4 1:Terrainextension
The first step in the set-up of flow field simulations, is the generation of a 30 model of the area of ;”"dma“ y=tem ZIIJ:BS;U- 237980
interest. This is done in the Terain module. But first the basis for the 3D model must be [» X-—range H
available, which is a 2D dataset with elevation and roughness data in .gws format. [ Yrange 2669260: 2673780
4 2: Roughness
Digital terrain conversion Roughness heizht Read from grid gws
4 3 Fumericalmodel
When starting a new project a grid.gws file is copied into the project. This file serves as a demo. ;“:f’"'ahc gridding zal“ - 1
The .gws format contains elevation and roughness data in a regular grid, the file can be viewed by efinement type . =e refinenent file
using the Tools->View ferrain model menu item. Refinement/blocking file simple_refinement_60.bws
Height above terrain hutomatic
Conversion from other formats is performed by clicking the Tools-=Convert terrain model menu Haight d“f“b“t”“ If““" 0.1
item. The Convert ferrain model is subject to continuous development, so please contact Orthogonalize 3_]? g”‘dl Falze
WindSim AS if you need extensions in order to perform the conversion of your specific data, see Humber of _’3?115 in I direc20
examples of supported formats: third party formats Alternatively, you can convert your terrain a4 4:Smoothing
model directly to the .gws format by using your own tools, see: terrain field data. Smoothing type Ho smoothing

a 5: Forest
Properties Forest Disregard forest

1. Terrain extension
Coordinate system

The coordinates in the grid.gws file can refer to any global orthogonal system. This coordinate
system is called system 3 in the grid.gws file. After generation of the 3D model, a local
coordinate system is introduced in the lower left-hand corner. Later in the Objects module the
placements of objects can be referenced to by either the global or local coordinate systems.

Extension of terrain model used in current project

Refinement/blocking file
The name of the refinement/blocking file { bws format) that
contains the specification of blocked surfaces and wolumess

Processing output
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CREYAP (Comparative Resource and Energy Yield Assessment Procedures) Exercise Part Il
- The results obtained from WindSim illustrates the highest consistency in topographic effect.

WindSimJEECHIE 22 26 IRy — 2 i

- Assessment result from WindSim team differs only 1% from the real production data.
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Data Sources

Online Servers: ® Normal Backup (BETA)

Elevation: ® Online ) Offline

DataSet: | ASTER GDEM v2 Worldwide Elevation Di + Export to .map

Roughne United States Elevation Data (MED) {30m Resolution) {Cld Unreliable Source)

DataSet: SRTM Worldwide Elevation Data (3-arc-second Resalution) (Old Unreliable Source)

ASTER GDEM Worldwide Elevation Data (1.5-arc-second Resolution) (Cld Unreliable Source)

Map Ima |jited States Elevation Data (NED) {10m Resolution)

DataSet: | SRTM Worldwide Elevation Data (3-arc-second Resolution)

Impart ASTER GDEM v2 Worldwide Elevation Data (1 arc-second Resolution)

Data Sources
witch to WindSim Cnline Servers: (@ MNormal Backup (BETA)
Elevation: @ Online O Offline
DataSet: | ASTER GDEM v2 Worldwide Elevation D « Export to .map
Roughness: ® Online () Offline
AWindSim EXp ressﬁ%ﬂl DataSet: | VCF Tree Caver Worldwide 2005 (500 m v

i‘@ ﬂ:z %%% ;Fn *ﬂ *i%)g % *i,» Map Ima; CORINE Land Cover Europe 2000 (100 m Resolution)

CORINE Land Cover Europe 2006 (100 m Resolution)

WCF Tree Cover Worldwide 2005 (500 m Resolution)

MLCD 2006 {US Mational Land Cover Database) (30m Resolution)
MLCD 2011 {US Mational Land Cover Database) (30m Resolution)

DataSet:

Import M

GlobCover ESA 2009 (Global Land Cover - 300 m Resolution)
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WindSim T%@EE%@%E%D@%ﬁiﬁﬂ)ﬁ%ﬂﬁ@ﬁ%ﬁgﬁﬁ,ﬁ@‘iﬁﬁﬁﬁ%EPETEZ%%%‘%&DWRFTEWZ*%U?CFD
(5 RS AT ATRIETEL - REEREWRFAVAE SR, ] DUE A SR By CRORRE Y A i FUR (A TR e T L, B
HE Ry REBOAIESE (virtual met mast) , 2B EERAVE T EFIREAL

Properties
* 1: Boundary and initial condiions
Do Mesting Digreqard nesting
Sector input type |Uniform distribution of the sectar ang
Properties Mumber -Df sectors 12
v 1- Boundasy andinidl b Sect nexct run 0:30:60:90:120:150;130;210:240:27
Disregard nesting HE|ght nf bnundarg,.r layer H00
Sector input type Disregard nesting Speed abgqe bnundaw layer he 10
Mumber of sectors From Wind Sim project Use previous run as Input False
ectors for nesd run From mesascale Bou ndarg,:r condition at top Foced pressure
Height of boundary layer U | v Z Pm models )
Disregard temperature
Air density Digregard temperature
Turbulence model Initialize from Monin<Cbukchov length
w 3: Calculation parameters| Intialize from temperature gradient
Solver Initialize from mesoscale
MWumber of simultaneous se| INtialize from Wind Sim project

SUNJ-RERES =
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Ilgrund 120 Degrees Direction Row 3

¢ Turbine
Data

RNG KE
Polynomial
—— - KEYAP
Polynomial.
=== Modified KE

\‘ \éﬂm .__i_ ..... _s_,__ui }- Polynomial

------- Standar KE
Polynomial

Normalized Power

Turbine A-03 to H-03 going from left to right

Ilgrund 120 Degrees Direction Row 3

¢ Turbine Data

— 120
Polynomial
KE YAP

3= = Uniform KE

0.4 | ‘\\L—-}\i__i___‘_j YAP
02 }

" Turbine A-03 to H-03 going 3 going from left to right

Normalized Power
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Available online at www.sciencedirect.com

Energy

F SciVerse ScienceDirect Proced | a

ELSEVIER Energy Procedia 00 (2014) 000-000

www.elsevier.com/locate/procedia

EERA DeepWind’ 2014, 11th Deep Sea Offshore Wind R&D Conference

Numerical CFD comparison of Lillgrund employing RANS

N. Simisiroglou™”, S.P. Breton®, G. Crasto®, K.S. Hansen®, S. Ivanell’

*WindSim AS, Fjordgaten 15, Tonsberg N-3125, Norway
*Uppsala University Campus Gotland, Visby SE 621 67, Sweden
“Technical University of Denmark, Nils Koppels Alle 403, Kgs. Lyngby DK 2800 , Denmark
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55 Duration l=i,‘..,'l=| 20 vyears
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Energy Yield  E(N) I M §yr

C_0= [13.00 MEUROD

e
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— Source Dat

¥ windsim Project
™ Resource (wry) file

Select | |
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WiAndsirm

Data Specification
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General | Ensrgy Map| Constraints

Layout | Econ.Opt

e ==

., MEURO

dr1/dn

Turbine Layout Opfions —————————
Number of Turbines © Iin 1 heae | B
Minimum Distance 350| meters

Optimized Layouts with Wake Effect
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TRARIR B 22 B RHME I ARAH, 1 57 Sl gL SR N L B 2 (R AR R T NV ERER

7 Remote sensing correction too - o X
P C ion paramet
v 1:Datafiles
Raw data file
v 2:Angles
Scan angle 27
DirectionOffset angle 0 20
v 3levels
g Measurements heights (Collection)
<N Number of measurement levels 9
v 4: Position 35
Coordinate syste Local
X positi 0
¥ positi 0
v 5:Windfield 10 -
Number of sectors 12
v 6:Output
(Collection) + corrected data
Corrected data file output dat 5
= raw data
Time serie heights 0
Measurement heights for which a tws file is produced from thi
Only existing measurement heights possible 0 5 10 15 20

Step 1

FEAEREHE T, A FHWindSim 85 22 MRV IEARAH, IR ED R 3R 72 R 3% [#{5.50.3%

Paper: Bradley, Stuart. "Wind Speed Errors for LIDARs and SODARs in Complex
Terrain." IOP Conference Series: Earth and Environmental Science Volume 1 (2008):
Web.
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WSavg_TOmE/W Wsavg_5H0m Wsavg_30m WSavg_10m
P Fle View Revise Anal Tools
Whave_70mE/W Whavg_50m Whave_30m B0®. T TiMEY @
e e Tabes | Reporte|
WDstd_70mE/W WDstd_50M WDstd_30M o [ &=
EN f
WSRunAvg_TOmE/W_Max WSRunAvg_50m_Max WSRunAve_30m_Max WSRL o e =
SR o 12 macihe
Time stey 10 minute: E
WDRunAve_70n Flag Tower Shading %
Wind speed sensor pairs UL My = RVEET= Rl g‘a
WS_70mE/Y .
.+ apply fiax p
, apply flag T0miW
AT_?OE[_ . B4 mis
qa0 2
RH_70m_ 'E;‘;
Zos
BP_70m_| ‘ % = =% =% = = = = e =5 =
<
i i
i i
T sos-srarer vaid i H
3 5 o £ i 0 i i
Generated flag rules.

] 2
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Measure Corre

Impart Crata | Compare Siles' Carrelate Speeds' Conelate Directions  Synthesize Data I
LI Create final data set starting Iﬁ
ending IE

[ Overwrite measured target da

Synthesize speeds using IMatrix Time Series

irection sectors: 16

eference speed bin size: 1 m/fs
arget speed bin size: 1m/fs
oving average window: 3 hrs

Display Isummary hd

Diurnal Wind Speed Profile

Create Final Dat
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Help |
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Impart Data | Compare Sitesl Carelate Speedsl Carrelate Directions | Synthesize Datal

Target data set &}z J570E windog

_Fefereﬂce data set Wlndnavlgamr MERRA_N24.000_E120.000. 1!40

Speed sensor IWSavgj’DmE LI
Direction sensor IWDavg_?DrrlE & LI
Filter by
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Decipin _ horert “ L renge s038e 2D Field 3D Model Extension 3D
windh s Trange 26692 4 B 3D Model: Grid (xy)
Torrain 4 2:Eoughness
Roughness height Read £
PR * 4 3: Humericalmodel
o hutenatic gridding Falze
Eefinement tupe Use r
. Refinement/blocking file simpl
. Height shove terrain Automa Terrain
o . Height distribution factor 0.1
g Orthogonalize 3D grid Falze 2D Field 2D Model  Extension 3D
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Fig 1. Digital terrain mode! - Grid {x

Befinement/blocking file —
The name of the refinement/blosking file { bws format) that
contains the specification of blocked surfaces and volume--

Fig 1 Digital terrain mode! - Grid (z).
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‘WindSim - Taiwan, layout: detail results
youts Modules 3D Visualisation Tools Settings
i - Windsim
Wind Fields - €
Back  Fomward | Resilts are updated
Spot Values Residual Values Field Valus " T
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4 B Sector: 022 "

U1_Max = -1.000E+00

max
U1_Min = -3.000E+00
V1_Max = -3.000E+00
V1_Min = -7.000E+00
W1_Max= 5.000E-03
W1_Min = -5.000E-03

KE_Max = 6.000E-01
KE_Min = 1.000E-10
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Fig 1. Convergence monitoring. Wind speed 3D (u,v.w)
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A7 A R R EDRHEY B B [ A #5E = Y weeibull 7346

site name 002 windog

filename mast-1year

measurement period 01/01/2015 00:00 - 01/01/2016 00:00 gg;grds -
position ¥ =234966.0 y = 2668562.0 z (agl)=70.0
Weibull param., average speed k=144 A=824 average = 7.70

Table 1.

.00 me—
14.00 - 16.00 mu—
12.00 - 14.00 we—
10.00 - 12.00 me—m
8.00-10.00 meamas
6.00- 8.00
4.00- 6.00
0.00- 4.00

50 40 30 20 10 0 10 20 30 40 50
frequency in %

i Frequencies mmmmm
Weibull distribution ssssssess

Frequency in %

10 15 20 25 30 35 40 45 50
Windspeed in m/s
Fig 1. Above: Climatology - 002.windog.
Below: Frequency distribution - 002.windog.
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Climatology charactenstics, including Weibull {k,A) and average wind speed (m/s) of
all sectors.

windsim

HAEMCP#EI% — - FHYRHH

site name fianl.windog

filename mast-20year

measurement period 01/01/1996 08:00 - 30/12/2015 00:00 f;g;gfs -
position ® = 234966.0 y = 2668562.0 z (agl)=70.0
Weibull param., average speed k=133 A=825 average = 7.91

Table 1.

Fig 1.

Climatology charactenstics, including Weibull {k,A) and average wind speed (m/s) of
all sectors.

50 40 30 20 10 O 10 20 30 40 50
frequency in %

) Frequencies
Weibull distribution
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15 20 25 30 35 40 45 50
Windspeed in m/s

1] 5 10

Above: Climatology - fianl. windog.
Below: Frequency distribution - fianl.windog.
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Wind Resources

< = Climatology: ™ fianl.windog 3D
+ ® Variable: Mean wind speed 2D (m/s)

<] [= Height: 80 meters above ground

H PRk (5 5k 80m = FEE A Jel il [
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arkOpti
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— Source Data — Economic Optimization Resulis
— Source Dt — Turbine Layout result " N
" ¥ wincsim Project Data Specification | Mazxdmize IT {(Met Present Value)over n=1,.
[ wincizim Project Data Specification I Re i
[~ Resource (wrg) file Figure source (wrg) file H( ”?'] =—0 - Cin— 02(”?') — 5P
- " T — —
seect || Demotl i Select | | .. Mjerkreim site 1706 RNG + L (L + 0T E(n)(ps + 55— oe{m))L07*
B.A7
Genersl | Energy Map| Constraints | Layout | Econ.Opt
General | Energy Mapl Constrairts | Layout | Econ Cpt
B.468
Turbine Layout Options ————————————————————— 10
Turbines n k= I 65 Cwration =1 . T=1 20 wear: |
MumberWindSim version 510
object_point type name coord x-pos v-pos z-pos rotor visualisation 4
5 mast-20year 3 234966.0 2668562.0 70 €0 climatology 80
Minimun 4 wecsl 3 211718.625 2667498.75 80 90 turbine_ 80
4 wecs2 3 210623.765625 2666125.5 80 90 turbine 80
4 wecs3 3 209417.5625 2664399.75 80 90 turbine_g80 -
Optimiz: 4 wecs4 3 208248.46875 2663026.5 80 S0 turbine_g80
4 wecss 3 212757.828125 2667108.0 80 90 turbine_80
4 wecsé 3 211811.40625 2665680.25 20 90 turbine_g80
Tl 4 wecsT 3 210586.65625 2663981.5 80 EL] turbine_80
e 4 wecsg 3 209454.671875 2662618.25 80 80 turbine 80
4 wecsg 3 213741.34375 2666812.25 €0 20 turbine 80 . . . . . .
4 wecsl0 3 214724.8735 2666478.25 80 20 turbine 80
I 4 wecsll 3 212832.046875 2665346.25 80 80 turbine 80
4 wecsl2 3 213889.796875 2664919.25 80 80 turbine 80 o
Turbul 4 wecsl3 3 215819.734375 2666218.25 80 80 turbine 80
— 4 wecsld 3 216896.046875 2665940.0 80 80 turbine 80
Oper 4 weesls 3 215058.890625 2664604.0 80 90 turbine 80 i
_— 4 wecsle 3 216227.984375 2664251.25 80 90 turbine 80
4 wecslT 3 218028.015625 2665624.5 80 90 turbine 80
4 wecsls 3 217359.96875 2663917.25 80 90 turbine_g80
4 wecsls 3 219048.65625 2665346.25 80 90 turbine_g80 T
4 wecs20 3 220013.625 2665049.25 80 90 turbine_80
4 wecs21 3 220822.921875 2664845.25 80 20 turbine_80 N N | N | |
4 wecs22 3 221850.765625 2664641.0 80 80 turbine 80
4 wecs23 3 222834.296875 2664399.75 80 80 turblnE:BU 10 20 30 40 50 BD
4 wecs24 3 223873.484375 2664140.0 80 80 turbine 80
4 wecs25 3 218436.28125 2663639.0 80 20 turbine 80
4 wecs2é 3 219531.140625 2663305.0 80 80 turbine 80
4 wecs27 3 220588.890625 2662571.0 80 80 turbine 80
4 wecs28 3 221739.421875 2662618.25 80 80 turbine 80
4 wees29 3 222966.296875 2662186.75 80 90 turbine 80
4 wecs30 3 216667.171875 2662415.25 80 90 turbine 80
4 wecs3l 3 211891.828125 2663590.5 80 90 turbine 80
4 wecs3z2 3 213141.328125 2663330.75 80 90 turbine_80
4 wecs33 3 214378.46875 2663021.5 80 90 turbine_g80
4 wecs34 3 215541.375 2662761.5 80 90 turbine_g80
4 wecs35 3 212726.8908625 2668848.25 80 20 turbine_80
4 wecs36 3 213877.437% 2670110.25 80 g0 turbine_g80
4 wecs37 3 213895.984375 2668625.5 80 80 turbine 80
4 wecs38 3 215213.53125 2669850.5 80 g0 turbine 80
4 wecs39 3 214853.734375 2668310.25 80 80 turbine 80
4 wecs40 3 216364.078125 2662646.25 80 80 turbine 80
4 wecs4l 3 215874.375 2667976.25 80 90 turbine_80
4 wecs42 3 217514.609375 2663330.75 80 80 turbine 80
4 wecs43 3 217273.375 2667586.5 80 90 turbine_80
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IR 1%, Bt 28 R — A A A e A B Y R 2R LE 204 R HAS T iR B/ N, B — i E R T RS E 2 A vl At
(EAL 2% B2 B8 TE ST -

Turbine - wecs1

il

AEP Climarology: mast-20year

Turbine: Vestas V30 mode0 hub height 80m - nominal effect (KW): 2 e annual energy production for each wind turbine is based on the power curve and the speed-up

(kg/ma): 1.225 adjusted climatology.
Bin - power  Thrust
VoS (W) cosft. () AEP with wak full load
__(mis) name power  hubheight density wind speed d‘“""e’ gross AEP W WAKE  ake loss o8
0.0 00 0.050 ensity losses hours
1.0 0.0 0.050 (EW) (m)  (kg/m™3)  (mis) (Wm“2)  (MWhiy) (MWhy) (%) ()
20 00 0.050 2000 wecs1 2000 800 1225 813 850 3 73327 72843 066 3642 1
3.0 0.0 0.050 800 wecs2 2000 80.0 1225 8.10 840.3 73181 T287.1 042 3643.6
40 830 0832 ! wecsd 2000 80.0 1225 8.08 8295 7307.2 7262.2 0.62 3631.1
50 205.0 0.826 1600 wecsd 2000 80.0 1225 8.07 820.2 7301.0 7296.1 0.07 3643.1
6.0 3710 0.827 E 1400 wecs5 2000 80.0 1225 812 8477 7326.6 72546 0.98 3627.3
ro o 0% e Jee / uecst a0 B0 wecs3s 2000 80.0 1225 8.19 8748 73633 7398 059 36599
S0 30 00 & e / o 5000 a0 wecs3? 2000 80.0 1.225 8.15 860.0 73444 73012 0.59 3650.6
00 15310 0652 &  goo / ) wecsd 2000 300 wecs38 2000 80.0 1.225 8.18 872.0 7356.5 73149 067 36574
110 18760 0536 w} O/ . weesl 2000 800  wecs39 2000 80.0 1225 8.14 B57.4 7341.2 72387 1.40 36194
B0 e S o - wecsl w0 WD wecsdd 2000 80.0 1.225 8.17 869.9 7351.6 73135 062 36568
120 20000 0241 O T T i a2 5000 s0g  Wecsdl 2000 800 1225 813 8548 7336.0 7209.1 173 3604 6
150 20000 0134 Windspeedinmis  Wecs1d 2000 800 wecsd2 2000 80.0 1.225 8.16 866.9 73446 7306.2 052 36531
Ay i wecs13 2000 800 weesd3 2000 80.0 1.225 8.13 8522 7330.4 12516 107 36258
X 0 0 Thrust Goeff. - wecs1 2000 800 csdd 2000 80.0 1.225 8.15 863.7 7336.8 73023 047 3651.1
18.0 2000.0 0.119 wecs1? 2000 800 we B P . . . . .4 B
Jo0 zo0o 0os wecs18 2000 s00 Wecsds 2000 80.0 1225 8.12 849.8 73253 72359 122 36179
A e e wecs19 2000 800 wecsdb 2000 80.0 1.225 8.15 8615 73314 72985 0.45 3649.2
220 20000 0063 wecsz) a0 B0 wecsd? 2000 80.0 1.225 8.1 B4TT 73210 7189.4 180 35947
20 2000 00 e 2000 sy Wecsdd 2000 800 1225 8.1 8469 73193 7307 176 3595 4
%0 0000 ooee wecs23 2000 B0 wecs49 2000 80.0 1225 8.1 8465 73189 71819 187 35909
Table 1. Turbine characterisfios wecs24 2000 800  wecs50 2000 800 1225 811 846 1 7318.8 71873 180 3593 6
wecss by B0 wecsst 2000 80.0 1.225 8.11 846.1 7319.5 72239 131 3611.9
wecez? 2000 s00  Wecsh? 2000 80.0 1225 8.1 846.0 73208 72395 11 36198
wecs28 2000 800 wecs53 2000 80.0 1.225 8.14 858.5 73395 7304.1 0.48 36521
wecs29 2000 800  wecs54 2000 80.0 1225 8.14 857.0 7336.1 7300.6 0.48 36503
wecs30 2000 80.0
s 5000 b weess5 2000 80.0 1225 8.13 856.0 73341 72926 0.57 36463
weos32 2000 800 Wecs56 2000 80.0 1225 8.13 855.3 7332 7296.3 0.49 36481
wecs33 2000 800 wecs57 2000 800 1225 813 8549 7330.8 7309.3 029 3654 6
wecs3 2000 800 114000 - - - - 417363.9 4127518 111 36206
wecs35 2000 80.0
ecee 5000 s00  Mean - - 1.225 8.1 B44.4 - - - -
wecs37 2000 80.0
Reference production at climatology position: mast-20year
ref.. 2000 800 1225 8.05 843.7 72053 - - 36026
ref.. 2000 700 1225 791 803.0 70771 - - 3538 6

Table 1. Energy production based on the frequency table.
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| Terrain o || Wind Fields o || Objects o || Results o || Wind Resources 3¢ | [EET RN vV i IS
Report Back  Foward |Remilts are updsted |
wecs1 Inf 7.94 0.076 0.020 0.096 SB
wecs2 Inf 792
wecs3 Inf 791 .
Table 3 [EC classification paramete sector: 0
avle mast-1year
o ’ no node name X v zlasl) zlagl) zirth) Speed2D UCRT VCRT WCRT
IEC classification  climatology nai
(m) (m) () (m) (m) (m/s) (m/s) (m/s) (m/s)
name Vref Vave
(mis) (mls) 1 HUE wecsel. ol - ) AR EAE-] T NEE7ANG O fon [=ToBs} fon oA 2oani _7 End noa0l
veew W e L URB wecsyg il T | 000
wecs3 Inf___ il 1 LB WECS Shear power exp. H 0,122 000
Table 4 f;iﬁz:fcaﬂmpammfe 1 ILE WBCSM?X shear power exp: 1199 1 L ) Tl el | e w7 8 a _n|'12 gz -
1 DRE wecsMin shear power exp: 0.45 S5 | B BER B Smanan BS BBEE g oo Lo wr EE TN WB e Dese A el L ||
energy_IEC_classification.| 1 TRT wecglnflow angle . 04 1gEem - - . : w3 e e - (e
- h L =3 ] 2 C 3 s g
‘ ) 1T WBCSMaX inflow angle s = s = i it s s % &
Export of turbine parameters in AS| 1 DT Win inflow angle : _‘E .
; ’ WECEVref (mfs) : 1| § o3
turbines_assessment_clim_mas! 1 DET WECSGust factor . ﬁ 025
. w
Export of vertical profiles in ASCHl & 2 s;zgs (]'(n./mé?) 43,10 é 0.2
HIE wecs . -
vertical_profile.dat Total count records: £2559 ‘g 0.15
ical_| 2 TR wecs: "2 :
vertical_profile.csv 5 LB Valid count records: 52550 2 01
WBCSWuehler coefficient: 10 005 Clmatology mast-tyaan
Export of rotor profiles in ASCl anc % gkg WBCSFilte;EI)eff(sarrples): 15 . 0 E— et iyear F
wecsIref (- . T 51/01/2015 00:00 - 01/01/2016 00-00+ saseer | e
rotor_profile.dat _ . 0 5 1 7349560 Zssssifu- Iy
rotor profile.cov 2 URT wecgD Iret (-) : T [ v 30,
2 1ULT wecgWess_v¥_1n (m/'s) : 4 Table 3.1 Climatoiogy characeristics including average wind speed (mfs) for ol sectors, Weiball shape (k)
Export of power history in ASCH an 9 ILT wecswecs_v_ratedmgmfs) : ég ——Class A ——Class andscale (4] parameters for ol sectors
wecs_v_out s H
mast-Tyear 2 DRT WBCETeff¥indRange (m/s): 7
3rd ed. Classletter: C
powerhistory_clim_mast-1year_ 2 HIE Vhub I amb ref s I 0.45
powerhistory_clim_mast-1year_ wecs 1 - 0 5251 - 24
> UKD wecs 2 0. 1332 o
powerhistory_clim_mast-1year_ -
powerhistory_clim_mast-1year_ 3 ULB wecs 3 0. 1073 ‘EOBS
3 DLB wecs 4 0., 1051 S 03
powerhistory_clim_mast-1year_ 2 DEB wecs 5 0. 1020 E 0.25
hist i t-1 ‘ -
powerhistory_clim_mast-year_ 2 URT woes g 0 09&T § o i
DT e 7 0. 0908 o o i
9 0, 0995 g 01
10 0. 0038 005
11 0. 0871 0 7160 | 68| ai0v
< o 5 10 15 20 25 3
Vhub (m/s)
——(ClassA ——Class B Class C =—+—I1_amh_90
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