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Windmill in Cold Northern District

Koichi KIKUCHI

(BBF0594£10A 308 <)

The author is interested in using wind energy in a cold northern district. For several years,
the wind condition above the roof of ANCT (Akita National College of Technology) has been
investigated, and windmills of small size constructed for trial have been put into operation in ac-
tual running. Akita Prefecture is situated in a latitude band where migratory low and high at-
mospheric pressure passes in groups except curing the summertime and it is especially under
great infuence of continental high atmospheric pressure. Consequently in winter we have heavy

snow and strong winds from the west.

In Akita Prefecture, which faces the Sea of Japan we have stronger winds than in other
prefectures, especially those along the Pacific Ocean. Therefore, the author has had a great de-

sire to use wind energy.

In October 1982, the author had an opportunity to install a windmill generator of propeller-
type with an output of 1kW at a velocity of 7rn/s. This windmill generator is under operation in
actual running at present. In this paper the author reports some results of the operation and also
state matters to be considered in installing a windmill in the polar regions. The main contents are

as follows.

(1) Operation in practical running for confirmation of safety of the windmill generator.

(2) Influence of life-environment.

(3) Utilization of wind energy for melting snow on a gélvanized sheet roof.
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Fig.3 Arrangement of planar heater
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Table! Example of daily average wind velocity, most frequent wind direction, snow depth
and weather condition (December, 1983)
Obse;‘l;?etlcotg av?'ealgogig,md most v&rgguent snow-depth weather condition
date [m/s] direction [em]
1 12.8 WNW no rneasurement | snow-storm with strong breeze
2 8.9 w no rneasurement | fine, later rain
3 9.9 WNW 0 cloudy, often rain
4 8.8 WNW 1 snowy
5 4.3 SE 0 cloudy, later rain
6 3.9 NW 4 snowy
7 2.3 ESE no raneasurement | cloudy, occasionally rain
8 4.2 WNW no rneasurement | cloudy, occasionally rain
9 2.4 NW 0 fine
10 3.3 SE 0 fine, later cloudy
11 6.2 ) 0 cloudy, often rain
12 9.9 WNW 0 SNowy
13 3.2 SE 5 rainy, with occasional thunder
14 6.6 NW 0 cloudy, often snowy
15 4.1 NW 7 cloudy, later snowy
16 9.8 WNW 6 cloudy, often snowy
17 4.4 NW 7 snowy
18 4.3 WNW 7 cloudy, often snowy
19 7.1 WNW 10 cloudy, often snowy
20 5.7 NW 10 cloudy, later snowy, occasionally fine
21 2.2 WNW 10 cloudy, later fine
22 3.7 SW 6 fine, later rain
23 6.8 NW 1 fine, later snowy with strong breeze
24 4.2 WNW 2 cloudy, often snowy, occasionally fine
25 8.4 w 25 heavily snowy
26 10.2 WNW 19 snowy
27 2.4 SE 11 fine, later snowy
28 2.5 SE 11 fine
29 3.0 ESE 16 cloudy, later snowy
30 2.5 SE 18 cloudy, often fine. occasionally snowy
31 2.1 SE 15 fine, occasionally snowy
daily average 5.5
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Fig.7 Relation between wind velocity and rotational speed of the suspension-type windmill
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Fig.8 Relation between wind velocity and elec-
tric power output of the windmill (Tenpu |)

Table2 Example of average electric energy in a
month and conversion efficiency.

term daily average | daily average conversion
wind energy |generated electric| e
[month/date] [Wh] power (Wh] [%)
a. 7/1—17/30 248.5 935.2 33.2
b. 7/31— 8/29 239.8 890.3 32.7
c. 8/30—10/5 276.4 947.3 30.1
d. 10/6 —11/16 549.9 2087.0 33.5
e. 11/17—12/16 2763.0 4692.0 14.9
f. 12/16— 1/6 - — —
g U1 —2/22 470.0 558.5 20.5
@ Measurement result in a large wind tunnel
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Fig.9 Relation between wind velocity and elecric
power output of the windmill (Tenpu ), when no

attitude control system is used
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Fig.12 Attenuation characteristics of noise level.
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Table 3 Condition in calculation of calory for
snow melting.

subjects condition a sign
atmospheric temperature =3%C la
snowfall intensity 3.5and 7cm/h 8
density of snow 150kg/ m?® 7
temperature of snow -7C At
velocity 5m/s \Y%
heating temperature of the surface 0c ty
melted area/heated area 0.5 A,
160
si=Tcm/s
_ lso}
=
< Condition
B 120 Density of snow : 150kg/m®
) Atmospheric temperature : —3T
2 Snow temperature : —3C s2=5cm/s
= 100 Wind velocity : 5m/s
] Melted area/ heated area : 05
g
g 80
2
5] sy=3cm/s
oo
40
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Area of melted snow (m?)

Fig.13 Relation between electric power sup-
plied and area of melted snow

(a) Example of early stage of snow melting
(02, 12, Feb., 1983)

>

(b) Example of later term of snow melting
(15, 10, Feb., 1983)

Fig.14 Example of snow melting in the test
laboratory.
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