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ON WIND ENERGY AT SHIONOMISAKI

By Hatsuo Ismizaxi, Yasushi Mitsuta and Taiichi HavasHI

Synopsis

Wind speed distributions at the Shionomisaki are parameterized by the Weibull distribution
for the purpose of available wind power estimations. The Weibull distribution well fits to the
wind distribution. The total wind power is also estimated. The available wind power at Shiono-
misaki is computed based on NASA 100 kw unit. The estimated annual mean output is about
35%, of the rated power.
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Fig. 1. The schematic power output curve.
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Fig. 2. The frequency distribution (up) and the
cumulative frequency distribution (down)
for the wind speed at Shionomisaki in 1971.

Fig. 3. Same as Fig. 2 except for 1972,
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Fig. 4. Same as Fig. 2 except for 1973. Fig. 5. Same as Fig. 2 except for 1974.
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Fig. 6. Same as Fig. 2 except for 1975.

Table 1. The shape parameter (k) and
scale parameter (¢) of Weibull

distribution for wind speed.

Year k ¢

1971 1.984 499%6

1972 1.924 5.292

1973 2.019 5.079

1974 1.963 4915

1975 2.014 4,763
1971~1975 | 1.978 5.012
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Fig. 7. Same as Fig. 2 except for 1971 to 1975.

“lo

1004

50

0 — T —r—

0 1 3

" x10%(m/s P
1001

50

o T T - T T T T

0 1 3

x10%mys)?

Fig. 8. Same as Fig. 2 except for the cube
of wind speed from 1971 to 1975.
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Table 2. The mean and RMS values of wind speed at Shionomisaki.

Mean (m/s) [ RMS (m/s)
1971 | 1972 | 1973 | 1974 | 1975 | 1971 {1971 1972 | 1973 | 1974 | 1975 |17}
, ‘ \ ~1975 ~1975
| | B |
Observed! 4.53 | 4.89 | 4.61 | 4.52 | 4.28 ‘ 455 | 249 | 2.82 | 2.44 | 2.46 | 229 | 2.50
weibou 442 | 4.69 | 4.50 ] 4.36 4.22‘i 444 | 234|240 | 233 | 231|219 234
Table 3. Same as Table 2 except for cube of wind speed.
I Mean (m/s)3 RMS (m/s)3
ot | o7t | . {1971
| 1971 | 1972 | 1973 | 1974 1975[ 975 1971 ‘ 1972 | 1973 ‘ 1974! 1975] 975

Observed , 202 | 265 | 212 | 198 | 166 [ 207 335 | 694 | 302 | 315, 275 415
Weibull 1 166 | 206 | 172 161 | 143 \ 169 261 | 333 | 264 | 255 | 219 278
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Fig. 9. The sketch of the NASA 100 kw unit (left) and its output curve (right).
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rated speed ORIZH % L DAL, BEDO ZREBTEMNTE 5,

MMAEFTOREL, TS Um DLIATHEINLIDTHIDT, REIIHED 1/7 RITKHHILT
BRT2ELT, B 40m TORECHBAE L, ROREHES 14m & 40m T, HEIRK ZEMLI
2, REZVET 225, BETHEMICERTLEG T, WITRD Weibull H4%FATE L, T
LTRDTAEMEBAT, LB RBEB LA LROFHREREHAL Thl, T, LEKOD
TeHiT, RHUOMBCEERMELH LA IO ERMi»SHE FHRERLIFH L. TOMRE
Table 4 TR+, ORI, FHOREBEAERL, ERTERENILLLEIORERLOTHLTRL

Table 4. Available wind power at Shionomisaki.

; *71 72 73 1 74 ‘ 75 71~75
Observed 34.1 | 372 35.6 33.5 30.8 34.2
Weibull 37.9 1 34.8 38.8 36.6 34.5 38.9
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DHEELYRDIIDLDED, BRTHD, COREORED, RALMEL A0 THNE, RENH
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19714EH S19754E D 5 ERIT, 19724 9 AR IMPL2DOHATH 5 120

5 ¢ ¥ U

BAFIROTEERZAET LBICACETERE LT, Weibull 2462 REOERAHIIEAL, T0HE4
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AAREE AN F - %M L THDE, EMOTHUAE, EFHRONBBTHY, ERENEBYTRET
L0, —FEDSBL1/TRFTER, —F, 2{BETELHEIT1/31T& T+ 5. T D NASA 100 kw
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3, TOWiE, O cut-in speed L ERHEMICH B, BT, TOREHRTIE, LMD 1/3 DRI,
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