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Computational Flow Analysis on Wind Profile Change
Projected to a Wind Turbine Behind Saemangeum Seawall

Sang-Woo Woo* and Hyun—-Goo Kim**

JA\oIJi-I @l Jeollabuk-do has announced a future plan for the Saemangeum Wind Farm which includes the installation of

fourteen wind turbines in a single line, located 500m back from the Saemangeum Seawall. It is anticipated as a positive effect
that, for sea breeze blowing toward land, the average wind speed could be accelerated and the wind speed distribution could
be uniformized by dint of the seawall, an upstream structure of the turbines. At the same time it is also anticipated as a negative
effect that the strength of wind turbulence could be increased due to the flow separation generated at the back end of the
seawall. According to the results of the computational fluid dynamics analysis of this paper, it has been observed that, at the
50m zone on the road surface located at the uppermost part of the Saemangeum Seawall, the average wind speed has been
accelerated by approximately 6~7% and that wind shear has been decreased by 70%, but this positive effect disappears in the
zone situated beyond the 100m from the back end of the seawall. It has also been observed that flow separation exists to
a limited extent only below the bottom of the blade-sweeping circle and, furthermore, does not extend very far downstream of
the wind. As a conclusion, it can be said that the seawall neither positively nor negatively affects the proposed Saemangeum
Seawall Wind Farm layout.
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Fig. 1 Masterplan for Saemangeum wind Industry Cluster Project
proposed by Jeollabukdo
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Fig. 2 Dimensions of Saemangeum seawall exposed over sea surface
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Fig. 3 Computation domain and positions of interest
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Fig. 4 Wind vectors around the seawall
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Fig. 5 Contour plots around the seawall
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Table 1 Speedup at positions of interest (unit: m/s)

Wind speed Positions of interest (x)

U(x.2) —150m om 50m 125m 225m
At z=40m 7.94 8.90 874 8.29 8.03
At z=80m 857 9.08 9.08 8.83 8.65
At z=120m 8.93 9.23 9.25 9N 8.98
Rotor—plarle 8.48 9.07 9.02 8.74 8.56
averaged - (+7%) (+6%) (+3%) (+1%)
Rotor—plan*t*e 0.99 0.33 0.51 0.82 0.95
difference (12%) (4%) (6%) (9%) (11%)

’ Rotor—plane averaged = {U(120)+U(80)+U(40)}/3
Rotor—plane difference = U(120)-U(40)
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