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Observation of Wind Conditions at Nishimera Village, Miyazaki

Toshitsugu ISHIKAWA, Kohei SETO, Takuma MIYAKE
Toru HAMASUNA, Noriyuki HAYASHI

Abstract

The energy consumption of Japan is increasing, because the energy is used in the large field of daily life. This
energy consumption is supported by fossil fuel imported from foreign like the oil and coal. On other hand, the hilly
and mountainous areas of Miyazaki Prefecture has focused on natural energy like the wind power energy. Nishimera
village of Miyazaki has interest to combined power generation system that combined the some kind power generation
methods like the wind power, solar power and hydro power. If the combined power generation system can stable
supply of energy, the system will be supply the electricity to agricultural building of Nishimera village.

In this study, authors are sat the wind observing system, because they measurement wind speed and wind direction
in the Nishimera village. The measurement result was used for calculate of generation power energy. In addition,
authors visited to farmer of Nishimera village. Then, the consumed electrical energy and environment of agricultural
building of Nishimera village was research. As a result, the authors found that the wind come from the east in many
cases, and the wind speed gradually increased between summer and fall. Concomitantly, the expected generating
power also began to increase. And, authors expected from calculation result that the six wind generators of maximum

output 3kW need.

Keywords : Wind conditions, Observation, Hilly and mountainous area
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Fig. 1 Wind conditions observational equipment.
B D ERAIET
D ERE 5P

X 2

JEDLAB S 1 oD R IR

Fig.2 Setting condition of observational equipment.
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Fig.3 Criterion angle of wind direction
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Fig. 4 Wind speed observational result in September (2014).
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Fig. 5 Wind speed observational result in October (2014).
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Fig. 6 Wind szgeed observational result in November (2014).
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Fig. 7 Wind speed observational result in June (2015).
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Fig. 8 Wind speed observational result in July (2015).
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Fig. 9 Wind speed observational result in August (2015).
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Fig. 10 Wind direction observation result in September (2014) .
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Fig. 11 Wind direction observation result in October (2014).
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Fig. 12 Wind direction observation result in November (2014).
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Fig. 13 Wind direction observation result in June.
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Fig. 14 Percentage of wind direction in 2014.
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Fig. 15 Percentage of wind direction in June, 2015.
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Fig. 16 Examples of approximate formula.
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Table.1 Scale factor and shape factor of each month.
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Fig. 17 Ratio of wind speed and appearance ratio in September,
2014.

30

20p — T4 TILEM
O =i

Indence of wind speed[%6]

il W]‘ﬂﬂﬁ}m

0 5 10 15 20 25
Wind speed[m/s]

18 2014 4 10 H OJaGH D L=t & HBi=
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2014.
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Fig. 19 Ratio of wind speed and appearance ratio in November,
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Fig. 20 Ratio of wind speed and appearance ratio in June, 2015.
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Fig. 21 Ratio of Wind speed and appearance ratio in July, 2015.
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Fig. 22 Ratio of Wind speed and appearance ratio in August,
2015.
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Fig. 23 Appearance ratio of wind speed of each month in 2014.
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Fig. 24 Appearance ratio of wind speed of each month in 2015.
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Fig. 25 Probability cumulative distribution of each month in
2014.
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Fig. 26 Probability cumulative distribution of each month in
2015
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Fig. 27. Output characteristics of wind power generator.
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Fig. 28 Variable of prognostic generate power in June.
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Fig. 29 Cultivation schedule of peppers.
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Fig. 30 Amount of consumed oil of agricultural building.
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Fig. 31 Amount of consumed power of agricultural building.
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Fig. 32 Comparison of consumed power and generate power.
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