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Table 1 Calculated results of optimal placement rows of wind turbines
L
L<12D, 1 1 =2.0D,
12Dy < L<20D, 2 1~2 =2.5D,
20D, < L<55D, 3 2~3 10D, ~ 15D, =3.0D,
L>55D, 4 >3 15Dy ~ 20D, 3Dg~5D,
1.2
3 4 4 4 a L+ L, =2000m
4 b L1+L2+L3=3000m
U
5
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Fig. 5 Relationship between optimal spacing of wind turbines and output power under different upstream wind speeds
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Fig. 6 Optimal configurations of wind farms under single wind direction condition
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Fig. 8 Optimal configurations of wind farms under uniform wind direction condition
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Characteristics of optimal placement of wind turbines in large scale wind farms

WANG Feng' LIU De-you! ZENG Li-hua'! CHEN Shou-lun' CHEN Xing-ying’
1. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

2. National Engineering Research Center of Water Resources Efficient Utilization and Engineering Safety
Hohai University Nanjing 210098  China

Abstract The characteristics of optimal placement of wind turbines under single wind direction condition were studied by
use of the mature mathematical models for wind turbines. The rational values of rows and spacings of wind turbines were
proposed . For the wind farms with unlimited area and small size in the windward direction the optimal spacing should be
larger than 2-3 times the rotor diameter in the crosswind direction and 15 times the rotor diameter in the windward
direction. For the wind farms with large size in the windward direction more than 3 rows of wind turbines should be
placed the optimal spacing should be larger than 3-5 times the rotor diameter in the crosswind direction and 15-20 times
thee rotor diameter in the windward direction and the influences of the wind speed on the optimal configuration of wind
turbines might be ignored. On such a basis the characteristics of the optimal placement of wind turbines under conditions
of uniform wind direction single wind direction dominated and two wind direction dominated were studied. A conclusion
is drawn that the optimal configuration of wind turbines agrees with the characteristics of wind conditions. Besides the

more complex the wind conditions the weaker the characteristics of the optimal configuration of wind turbines.

Key words wind farm wind turbine optimal placement wind turbine spacing
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