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A Study about the Estimation of Potential for Using
the Wind Energy in Cheju Island([l)
—At Daejung Site—

Kok Jang-kwon, Huh Jong-chu7
Summary

The aim of this paper is to investigate wind speed charateristics based on the wind data of Daejung site as
the place of the highest potential energy of wind power in Cheju Island. and to provide optimum design for
wind power conversion system being suitable to the wind speed charateristics. The results are as follows :

1. Suitable Weibull coefficients, K and C. of wind speed distribution at Daejung site are evaluated. And

the wind speed charateristics are examined and determined.

then.

2. The optimal rated wind speed of which wind power conversion system is suitable to wind speed
charateristics is evaluated.

3. Monthly no-generation percentage by the results from calculating optimal starting wind speed and
calm is graphed.

4. In the case of varing the system heights from 10m to 70m, optimal rated wind speeds of the system are

determined by extrapolating Weibull coefficient, K and C. variations of maximum efficiency and load

factor of the system are graphed, depending on the heights.
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fig. 1. The self-recording paper of three-cup anemometer at Daejung.
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Table 1. Monthly Shape and Scale Parameters at 6m

Para, Jan, Feb. Mar, Apr, May Jun, Jui,  Aug. Sep. Oct, Nov, Dec.
K 2,172 1.914 1.744 1.652 1.702 1.492 1.824 1.522 1.478 1.632 1.674 1.928
C 5.956 5.856 5.052 4.418 3,684 3.492 3.398 4.104 3.608 4.142 4.960 5,384

Toll Qo BE A4S )R8 R sl K. Cgrz V/V,. & 0.3, 0.4, 0.52 & 4% o
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Table 2. Load Factor, ideal wind power density and optimal rated wind speed at max.
statistical efficiency at Daejung site about the height variations

height seasons K C vr/ve vr Vmax Lf  IWPD(W/n®)
0.3 12.3 0.875 0.143
winter 2,005  5.732 0.4 1.0 0.818  0.153  152.9
0.5 10.0 0.741 0.18
0.3 8.1 0.834 0.101
6m summer  1.637 3.508 0.4 7.7 0.771 0.112 45.5
0.5 7.4 0.700 0.120
0.3 10.7 0.838 0.105
others 1.676 4.643 0.4 10.2 0.776 0.129 101.9
0.5 9.8 0.695 0.135
0.3 12.5 0.884 0.148
winter 2.095  6.3710.4 11.8 0.829 0.166 201.0
0.5 10.8 0,751 0.196
0.3 9.4 0.843 0.103
10m summer  1.711 3,983 0.4 8.8 0,790 0.117 62.4
0.5 8.2 0.710 0.120
0.3 11.8 0.848 0.114
others 1.751  5.208 0.4 1.0 0,787 0,130 153.0
0.5 10.4 0.706 0.138
0.3 13.5 0.896 0.167
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height | secasons K C vr/ve Vr Vmax Lf IWPDW/m®)
winter 2,231  7.3%4 0.4 127 0.843  0.188  280.3
0.5 11.8 0,707 0.214
0.3 10.2 0.856 0.129
20m summer  1.822  4.731 0.4 9.5 0,796  0.139 91.5
0.4 9.0 0.715 0.147
0.3 12.8 0,861 0.127
others 1.865  6.086 0.4 12,0  0.802 0.145  189.9
0.5 1.0  0.723 0.169
0.3 14.0 0,902  0.180
winter 2.319  7.998 0.4 13,3 0.850 0.200 334.9
0.5 12.5 0.776 0.219
0.3 10.8 0.864 0.125
30m summer  1.884  5.233 0.4 10.0 0.806 0.147  111.9
0.5 9.3 0.730 0,165
0.3 13.0  0.869 0,149
others 1.938  6.667 0.4 12,5  0.812 0.162  227.5
0.5 i1.5 0.734 0.179
0.3 14.8 0.912 0.189
winter 2,441  8.891 0.4 14.0 0,862 0.211  411.8
0.5 13.0 0,789 0.242
0.3 1.3 0,874 0.140
50m summer 1,993 5,941 0.4 10.5 0,817  0.164  141.9
0.5 9.8 0.740 0,190
0.3 14.0 0,878 0.147
others 2.040  7.478 0.4 13.3  0.823 0.161  281.1
0.5 12.3 0,745 0.840
0.3 5.2 0.918  0.200
winter 2,528 9,532 0.4 14.5  0.869 0,218  468.8
0.5 13.5  0.798 0.248
0.3 12.0  0.873 0.141
70m summer 2,064 6.458 0.4 11.3 0.870 0.157 164,1
0.5 10.5  0.756 0.175
0.3 14.2 0,885 0.162
others 2.113 8,065 0.4 13,5 0.831 0.177  320.3
0.5 12.5  0.754 0.202
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Table 3. Optimum rated speed per year

height Vr/Vc vr(ve)
0.3 10.5(3.2)
6m 0.4 10.0(4.0)
0.5 9.314.7)
0.3 11.5(3.5)
10m 0.4 11.0(4.49)

0.5 10.0¢5.0
0.3 12.5(3.8)
20m 0.4 11.8(4.D
0.5 11.1(5.6)
0.3 13.2(4.0)
30m 0.4 12,3(4.9)
0.5 11.4(5.1
0.3 13.4(4.0)
50m 0.4 12,7(5.1)
0.5 12.2¢6.1)
0.3 14.2(4.3)
70m 0.4 13.4G5.40)
0.5 12.4(6.2)
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