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Abstract : The investigation on wind farm design using CFD technique was carried out to reduce turbulence
intensity in a wind farm. A potential wind farm in Gasiri of Jeju Island was selected for the design and the
commercial S/W of Meteodyn WT was used for applying CFD technique. The initial layout of wind turbines was
derived using WindPRO which is mainly used for wind farm design in Korea. Then, the distribution of turbulence
intensity on complex terrain was calculated and visible by Meteodyn WT. Based on the distribution, wind turbines
were positioned properly. As a result, wind turbines could be deployed at positions with minimum turbulence
intensity as well as maximum Annual Energy Production, AEP, using Meteodyn WT. It is necessary to take into

account turbulence intensity in wind farm design to avoid wind turbine failure.
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Udo’w'n'tuind : DOWHWIHd Wlnd Speed
Uvipwind : Upwind wind speed

D, o . Diameter at rotor

Croe : Wake reduction coefficient
Vius : Wind speed at hub-height
C, : Thrust coefficient

k . Wake decay constant
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2. SHEX HdA S/W =

2.1 WindPRO
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2.3.2 Frandsen Turbulence Model'”
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Fig. 1 Gasiri site for wind farm with a contour by WindPRO
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Fig. 2 Gasiri site for wind farm with a contour by
Meteodyn WT
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Table 1. Properties of configuration for grid

Table 2. Gasiri site and type of wind turbine

Location G.asi*ri., Py.oseon*myeon,
Seogwipo-si, Jeju—do, South Korea
Capacity 30MW = 3MW x 10Units
Name Vestas V90
Diameter 90m
Type of Hub height 80m
wind Control type Variable Pitch
turbine Cut-in 4m/s,
Regulated 15m/s
Cut-out 25m/s

Table 1 7HAlE] FE€ A9 CFD3A &
et FAG Ao FetrHE Kol
HAaAARLDol = FHWTF R 50m, Eo| Wk
o2 10mE JHstA L wel A9 zhebu]E 7t
&5 AAE F1215293¥ 0 ES 2=t

Table 20 7HAg] SHAF X AL&H F
285 yepitl VESTAS VY0 7158 AHE-31S]
ow QAL Pme]iL FHEo|E=

Properties Parameters _
— , 32 BAAY FguolH
Minimum horizontal
. 50m
resolution
.. . Table 3. Met. mast properties
Minimum vertical 10m
resolution Sumang-ri, Namwon-eup,
Horizontal expansion 11 Location Seogwipo-si, Jeju—do, South
coefficient ' Korea
Vertical expansion 19 Coordinate 285360.25, 3693006.50
coefficient ) system (UTM WGS 84)
Verticality parameter 0.7 Measuremen 2006. 11 = 2009. 6
Smoothing 1 t period (31 months)
Forest model Robust model Height of 55m. 40m. 30m
- - - anemometer ’ ’
Maximum iteration 25 -
number Distance 4.2 km away from WF
_ Measured Wind speed, Wind direction,
Thermal stability class 2 = neutral idi
y stability data Humidity, Temperature
1215293 points
Mesh
(197%199+31) Table 3° THA e FFAEE 4
convergence 100% o1 SR AL R BE e
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Table 4. Tl and AEP of intial layout including wake
impact in the case of 15 m/s

. . Represe— AEP
V;”I;G Ame;ent AdeIed EffeTcInve nt‘; e | Wiy Vlvcilie

TI ear)
1 0.123 0.104 0.168 0.212 57265 | -22.6
2 0.133 0.128 0.192 0.236 58159 | -20.5
3 0.122 0.005 0.124 0.167 72935 | -25
4 0.121 0.006 0.123 0.167 6913.0 | -6.3
5 0.134 0.114 0.179 0.223 5681.8 | -20.9
6 0.128 0.049 0.14 0.183 6053.9 | -159
7 0.123 0.152 0.204 0.248 5444.2 | -24.3
8 0.132 0.088 0.163 0.207 5647.1 | -19.5
9 0.138 0.006 0.139 0.182 67216 | -4.2
10 0.137 0.068 0.162 0.206 61595 | -12.9
MEAN | 0.1291 | 0.0720 | 0.1594 0.2031 | 61457 | -149
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Table 5. Tl and AEP of final layout including wake
impact in the case of 15m/s

WNZC Amgent AdeIed Eff?rcltive Rjg::‘: (N?V}?/E/y \Xilie
TI ear)
1 0.129 0.068 0.149 0.193 57684 | -182
2 0.131 0.092 0.161 0.205 5646.8 | -20.7
3 0.121 0.003 0.122 0.166 7295.8 -2.6
4 0.123 0.009 0.125 0.168 6698.3 =77
5 0.133 0.031 0.144 0.188 6475.8 | -10.3
6 0.133 0.09 0.164 0.207 5764.4 | -189
7 0.123 0.032 0.134 0.178 6334.0 | -12.2
8 0.13 0.082 0.155 0.199 5698.2 | -19.3
9 0.132 0.009 0.134 0.177 6649.1 -6.3
10 0.137 0.029 0.148 0.192 6543.5 -7.3
MEAN | 0.1292 | 0.0445 | 0.1436 | 0.1873 | 62874 | -12.3
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