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Abstract

An analysis of wind environments using computational fluid dynamics and an evaluation of wind resources using

measurement data obtained from meteorological observation sites at Homi-Cape, Pohang have been carrid out for

siting a wind farm. It was shown that a numerical simulation using computational fluid dynamics would provide

reliable wind resource map in complex terrain with land—sea breeze condition. As a result of this investigation,

Homi-Cape wind farm with 11.25 MW capacity has been designed for maximum power generation and 25.7 GWh

electricity production is predicted.
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Table 1. Wind farm installation plans of Korea.

Target Capacity ~ Cost  Production

year Location (MW) (million %) (GWh)
2003 AFEz= EAFZ AL (10) (20,3000 22
2004 ZrLA= AL (NH/E)  98* 145000 200
2004 AF% BAFZ 245 6 9,000 -
2005 ANRE xA (zER) L 1700 g
0.66)  (1,200)
2005 AABRx QGdZ Az 40 60,000
2005 A= FAA] gt 6 9,000 -
2005 A= FATLEEA) 10 17,000 -
2005 AHEE ZAMA (ATHFE) 40 75,000 -
2006 Aehd= AlgbZ Azbe 297 480,000 800
2006 7= ey 4] (o) 24 10 24,500 -
2007 AlF= BAFZE4D 20 26,500 -
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Fig. 1. Topographic map of Pohang area and weather
stations.
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Fig. 2. Wind roses at Pohang Weather Station.
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Fig. 3. Monthly variations of maximum/average/minimum wind speed at Homi-Cape.
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Fig. 4. Seasonal variations of wind speed at Homi-Cape.
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model in Pohang area.
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Fig. 8. Comparisons of observed and predicted wind speed.
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Table 2. Meteorological observation sites installed in

Homi-Cape.
- Obs. Obs. Obs.
Site Code period height interval
Guman-Ri [0020] 1999.6~ 20,30m 10 min.
Dumpsite [0022] 2001.1~ 20,30m  10min.
Fire guard [0023] 2001.3~ 5,12m 10 min.
Guryongpo [0024]  2001.3~ 20,30m  10min.
Pohang* [138] 1960. 1~ 15m 60 min.
Homi-Cape**  [808] 1993. 1~ 10m 60 min.
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Fig. 10. Locations of meteorological observation sites in
Homi-Cape.
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Fig. 11. Meteorological observation towers installed in Homi-Cape.
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Table 4. Extrapolated wind speed at 50 m height above
ground by observation sites.

Average Seasonal average wind speed (my/s)

Site wind speed
(m/s) Spring Summer Autumn Winter

Guman-Ri 7.34 7.45 5.31 7.23 9.30
Dumpsite 6.45 6.64 5.03 6.25 7.82
Fire guard 6.79 7.30 5.87 6.51 7.37
Guryongpo 5.86 6.22 4.80 5.84 6.46
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Fig. 14. Rose diagrams of wind speed (upper row) and power density (lower row) by observation sites.
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Fig. 15. Distributions of probability density, power den-
sity and cumulative power density by wind
speed.
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Table 5. Wind resources in Homi-Cape.

Site Power density Probability of Design wind Wind

name (W/mz) <4m/s wind speed(m/s) class
Guman-Ri 421 41.5% 12.3 4
Dumpsite 252 33.4(%) 10.6 2
Guryongpo 226 21.2(%) 10.0 2
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Fig. 16. Layout of Homi-Cape wind farm.

Fig. 17. Landscape views of Homi-Cape wind farm.
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Fig. 19. Comparison between electricity generation re-
cord and prediction.
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