Simulation of the wind in consideration of wake flow and complex terrain

at Tomamae Winvilla Wind park
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When the large scale wind power site is built, it can't get the expected amount of power
generation in many case with an influence of the wind turbine wake by the arrangement
of the wind turbine. Then, the wind model which can calculate the wind which took the
influence of wake into consideration in complex terrain was developed. Wake formation
is modeled by the momentum theory, and included into the k-&¢ model, and the
decrement of the velocity of the wind is found. As a result of calculating the influence of
wake at Tomamae Winvilla Wind park by using this model, in the part of wake, About
10%-20% of the velocity of the wind decreased.

Keywords: Wind turbine, Complex terrain, Wake, k-€ model, Simulation

- €
%: l‘l"TT_PJrﬂi(m)
7 12D Fxe
1.5 3.0D — &u fu; 0 2
uy, =nt§—' +—L7- = kd;
ﬂxj ‘ﬂxig 3
2
n, =Co
Dk
— =R -e+D
Dt k k
De e
Ft k(Celpk - Ceze)+ D
. u. ¢
Pk lnt%+ﬂ_'_
2 gx; T &
k- € _ T &, ko
D, =—Gt—
. & x; &« X
o - 1@ Ted



k €
2)
T
T=p AV(U-V))
p:
A:
V:
U:
V.

T=A(P,-J=05p A(UZV,)
Py
Pg:

V=0.5(U+V ,)

P=TV=0.5p A(U%-V 2 V=2p A(U-V)V?

1650kw

km
50

50

1500kw

66

table 1 Wind turbine technical data

Nominal output 1650kW 1500kW
Units 14 5
Nominal wind speed 17m/s 13m/s
Cutin 4m/s 2.5m/s
Cut out 25m/s 25m/s
Rotor diameter 66m 66m
Number of blades 3 3
Hub height 60.4m 60m
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fig.1 topographical map with wind turbine position
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fig.2 contour of windspeed
(no wind turbine)
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fig.3 contour of windspeed
(with wind turbine)
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fig.4 difference of windspeed between fig2 and fig3



e

fig.5 vertical section of A-A line
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