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Current Status of Wind Power

ofH
Hiroshi NAGAI*

Abstract: : Wind Power will play a valuable role that is expected not only to contribute to the improvement of the energy
sell-sufficiency ratio and to the measures for preventing global warming but also has merits as a economical-type energy system.
The world had installed about 122.8GW of wind power generator at the end of FY 2008, Japan had installed about 1.8GW of the
year, is ranked No.13 in the world. Technological advances and increases in the scale of wind power facilities have reduced costs
and contributed to a greater recognition of the viability of wind power. This is because Japan has better regions suitable for the
installation of wind power generators due to locating the rural area, there are concerns that the instability of the output of wind
power could adversely affect the power grid by disrupting frequencies, etc. To further promote the introduction of wind power,
therefore, storage batteries and other methods are being considered to achieve better stability and mitigate the effects of
problems on the overall power system. In addition, it is a field that has a big technological potential including its role in the
development of precision machinery industry and the technological development will help stimulate economic and employment
activity.
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The utilization of the natural energy at the house

SR —

Junichi Kurihara

Recently, the environmental-impact and the energy saving become a big problem. The tendency of the increase has the
energy amount which is consumed at the house. Because it supports this status, there is use of the energy-of-nature.
Heating and Cooling, supplying hot water, besides purpose, at the house, necessary energy is divided. The
energy-of-nature has a wide range of kinds such as the solar energy, the wind energy, the geothermal energy, the wave
energy, the atmospheric energy. The individual states the energy-of-nature which is easy to use according to each

purpose at the house.
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Fundamental research for introduction of renewable energy to the Syowa base

- Effect of introduction of heat pump-

O !
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Yuki Hatanakal, Shogo Nishikawaz,Junichi KuriharaS,Haruhiko Abiko3,Kenji Ishizawa® , Nobuhiko Endo”

Abstract : Since the thermal loadings are larger than the electric loads in Syowa base, it is important to convert part

or all of the electric powers of the photovoltaic generation and wind power generation into heat. An electric heater and

the heat pump are thought as a conversion regime of electricity to heat. However, the temperature of supplied water is

greatly controlled as for the performance of the heat pump. In this report, we show the effect of introduction of an elec-

tric heater and a heat pump by the simulation examination.
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Figure3. Calculation procedure
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Study on the Characteristics of Starting Torque
by Opening-and-Closing Mechanism Aileron for VAWT with Arc Camber Blade
1 1 2 2 3 2

*Suzuki Keiko', Nitta Hirokazu!, Naoi Kazuhisa®, Shiono Mitsuhiro?,
Y anagidaira Kazuhiro®, Suzuki Katsuyuki’

(0]

Abstract: We propose opening-and-closing aileron to improve starting characteristics of the vertical axis wind turbine
with arc camber blade. In this paper, two types aileron tested using wind tunnel, one is constituted by spring and hinge
“Stype’, and another is constituted by resin sheet “P type’. From the experiment, the starting torque of 4 blades wind
turbine with the opening-and-closing aileron increases 3.9 times.

70°

®

@0
4
(@ SType (b) PType
Fig.3. Theopening-and-dosngaleron
4 Flow direction
1 1 888
2 NACAG3; 018 20mx Sdeg
20m 9 o < Rodiond
12 15mis e
A 4 0 < blade
Table1 fiicationfi B
: o P e (4bizdesy 1 4 18(1(::@6’ : %@eg
Number of blades: n 4 4
Diameter : [mm] 600 B
Haght: Aimn] 450 A
o Crordlengh:dmm] | 105 A B C 20y
I D Fig4. Pogtionange
: - Chord length c=106mm o Odeg Odeg
= @ v loas Odey
: = Lead Tralli
| — ngedge aling edige 5deg 0
Figl Outineof
wind turbine (4 blades) Fig2 Manbladesstion
@ G
Cr= ——L— ®
(S ) P 05pV°AR
) 2 T [Nm] p [kgm] V WE
S 3a) A (A=dxh)[m] R (R=d/2)[m]

P 3b)

32



PHQUEE  AARFHETS B RsEs

2B
39
S P
S P 3 S P
A D
23
1
1 1 S
P
Table3  Opening-and-dasng condition of dleron
5 Position Opening-and-closing aileron )
Assumption
- -o-No aileron -4+S Type -=P Type -~ Assumption Angle of A SType P Type
_gg-ég;‘;;“““‘ odeg) [A]BJC|[D|A[B]JC|D|A]B|C]|D
% 0.06 0 x o|o X| —]lo | =1 x]o|]o X
8 0.04 5 x| x]Jo o] x| —]o | =] x| x]o | x
S 002 10 x| x]o|o x| x]o x| x|]o x
go,oo 15 X x| o o X x| o X X | o X
E)—0.0Z 20 x | o o x| x| o x| x1]o X
'2'0-04 25 x|lo o] x| x|o x| x|o | x
] 0 30 60 90 120 150 180 210 240 270 300 330 360
» Position angle® [deg] 30 ofXxJoJolXxIX]lo X1 xfo | X
Fig5. Characteridicsof starting torque (1 blade, Wind velodty 12mvs) 35 o | x|lo o] x]x]o|—]x|x]o]|x
5 S P 150 270deg 40 o x| o o X X — | x X | o X
45 o x| o o X X — 1 % X | o X
50 o x|lo oo x| o x| x|o x
55 o x| o o x| o X x| o X
60 o x| o o x| o o X x| o o
65 o x| o o x| o o X x| o o
70 o x|o | o xlo | o x| x]o |o
4 75 o x| o o X | o o X X | o o
4 S P 80 o x| o o — | x]o o X x| o o
85 o x| o ol —| x|o o X x| o o
5 o :Open, Hdf-open, :Repeatedswitching, x :Close
2 4 %@ =]
o S 2
501
% 0.10
8008
S 0.06 39
S 0.04 S
= 0.02
"EGO.OO P
) 0 Po%(?tion angle® [deg] 60 9% P
Fig6. Charatteidicsof gartingtorgue (4 blades Wind velodty 12nvs) S
Table2 Theaverage arting torque coeffident
. Opening-and-closing aileron .
No aileron P g g Assumption
SType P Type
0.0191 0.0739 0.0750 0.0744
@
6 S P - ~ 2000
, 74023 pp.38-39 (2009)
@
3 2008 , 7-022,0p.33-34 (2008)
€]
(€] ) 2008
2 P S Pp.65-66 (2008)

33




WYRRUERE  AARRFELFH  #LPE

RIS

KEEMARILDFIAAGEIZDONT

On the utilization of the solar cell panel.
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