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Characteristics of Wind Energy in Ube City I

Atsushi M aNaABE, Yayol Y aMANE

Abstract

Characteristics of wind energy at Ube city, Yamaguchi, Japan were analyzed with emphasis on yearly

variation for the period April 1980 to March 1982.

Annual mean values of wind speeds were about equal in 1980 and 1981, which were 2.94 m/s and 2.81 m/

s, respectively. Whereas there was significant difference between the wind energy densities per day , which
were 1.37 KWH/m? and 0.89 KWH/m?, respectively. This difference was caused by the frequency distribution

of wind speed, especially in the frequency of strong wind occurrence.

The dependence of mean values of wind speed and wind energy on the frequency distribution was analyzed

using the Weibull distribution function.

The seasonal variation of wind speed or energy density was essentially different between the two years. It

is noted that the amount of wind energy in summer of particular year can exceed that of winter, although

opposite behavior is common.

Probability of occurrence of daily wind energy, duration hours of weak wind and daily time evolution of

wind power are also discussed.
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Fig.1 Relative frequency distribution of the ten
-minutes mean wind speeds at intervals of (.5 m/s

(1980. 4 to 1981. 3 and 1981. 4 to 1982. 3, Ube city).
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Table 1. Wind speed and Probability of occurrence.

Wind speed (m/s)

Probability of occurrence (%)

annual mean max. most probable V=20m/s V=3.0 Vz=6.0 V=80 V=10.0
1980 2.94 15.9 1.0~2.5 45.0 62.4 11.7 4.3 1.6
1981 2.81 13.1 1.0~2.5 42.8 62.1 8.1 1.6 0.2
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Table 2. Energy density and power density.

Energy density (KWH/m?)

Power density

total (days) daily mean annual (365 days) W/m?
1980 450.0 (329) 1.37 499.2 57.1
1981 312.4 (323) 0.89 323.0 36.9
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Fig.4 Solid curve shows general relative cumula-
tive frequency of specially fixed wind speed for
annual mean wind speed?® (horizontal axis).

O and @ show observed relative cumulative frequen-
cies for annual mean wind speed 2.94 m/s and 2.
81 m/s, respectively.

Aand Ashow derived relative cumulative frequen-
cies of wind speed for 2.94m/s and 2.81 m/s,
respectively.

o and e show observed relative cumulative frequen-

cies of wind speed for two years.
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Table 3. Estimated values (C, K) of Weibull distribution function and derived quantities from
them.
fc : cube factor, V : mean wind speed, V? ; mean value of cubed wind speed and E : wind
energy density.
C K fc V m/s V3 (m/s)? E (KWH/ny)
1980 3.1 1.186 1.599 2.93 102,4 538.0
1981 3.1 1.429 1.431 2.82 65.4 343.8
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Cumulative probability of occurrence of duration

duration hours 6 9 12 15 18 21 24 36 48
1980 (%) 52.3 48.0 43.8 36.1 28.6 22.4 17.9 11.1 3.6
1981 (%) 49.1 43.2 38.7 31.6 21.7 13.6 8.9 4.1 1.4
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