LTI ﬁﬁg{%ﬁz [ A R A A AR AT A

SIRIL Ky 7574 F—Blll7— 5 1ZHDni
7 B R 0 s i Pl A

Study on the optimum allocation of the wind turbines by means of information from 3D Doppler
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Abstract

Large-scale offshore wind farms with a number of turbines are believed to contribute large

reductionof CO2 emission. It is considered that the wind farm productivity depends on the

turbine allocation.So we propose a method to determine the distance between the turbines so

that the productivity ismaximized by using the wind velocity data from 3D Doppler

observation in Ikeshima Island, NagasakiIn this aim we analyze the process in which the

disturbances the wind received by a wind turbinerecover in the rear side and evaluate the

function of the wind speed turbines located at the rear sidereceive. Using our numerical

algorithm allows to reveal the energy of the wind farm as a function of thedistance between

the turbines and evaluate the upper limit of the distance for efficient productivity.
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Figl The Histogram of wind velocity averagedan hour
at Tkesima sea area. The observationwas carried
out at 105 meters abovesea level form 2010/6 to
2011/3.
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Fig4 Vertical profile of wind speed above sea around
Tkeshima, Nagasaki (a), plot of the logarithmic law
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Table2 Values of #(x)/t at the point with distance x
from the blade.

ow/Uy x=4D x=6D «x=8D «x=10D
0.02 0.100 0.150 0.200 0.250
0.03 0.225 0.337 0.449 0.662
0.04 0.400 0.600 0.800 1.000

Table3 Values of V,(x, 0, 0)/U, at the point with
distance x from the blade.

op/Uy x=4D x=6D x=8D x=10D
0.02 0.333 0.333 0.333 0.405
0.03 0.333 0.333 0.733 0.867
0.04 0.333 0.733 0.889 0.936
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