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Abstract

As the demands of the renewable energy is going to be higher for
overcoming the era of high oil prices, now we're facing totally new aspects
of technologies in related with the wind power generation.

Due to the lack of related technologies and social, economical
background with wind power generation in Korea as an early stages in this
industry, we have to develop our own wind power system which is suitable
into Korean environments.

In this study, we have introduced the micro generation from the small
wind power generators which is built on the roof of building in the city and
have performed on-site test in various conditions such as environmental,
economical, and practical aspects after installing small wind power generator
of 1 kW on the high storied building in the beach of Busan city for the
commercialization of it. By those efforts, we have proposed the commercial
model of small wind power generator that simply can be built on the roof
of building after those tests and have suggested some important points to
make up the weak points of current on-site test by comparing test results
with the actual problems that could be occurred in the fields. The results of
this study could be wuseful for the evaluating of the possibility of
wind-power generation in the cities located in the beach that has a bit
stronger winds than other cities inland, and this kinds of wind power
generating on the buildings in the cities might suggest new concepts of
own-generating buildings as an new source of environmental - friendly

energies against the era of high oil prices.
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H Oz wlolaRFH I wyFHolga F/F3e 5 kW ostrt dEH o=
ol AXxa gt}
Table 1. Kinds of small wind generation
Section Generation | Rotate R MAX. Eenas Type of
(kW) (m) (rpm) generator
Micro 1 1.5 700 Light yacht pm.
Mini 5 2.5 400 Garden house| pm, Induction
Island .
Small 20 5 200 pm, Induction
untapped area

Table 2. R-dependent with factor of design

Factor of design R-Dependent
Reynolds number R
Output R
Centrifugal load R
Starting torque R*
Blade inertia R
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Table 3 Status of supply new-renewable energy (2004)"

) Primary energy Specific
Section New-renewable : . :
datum point(million toe) Gravity (%)
Biomass 35.8
Wind power 22.7
Generation 6.9
Small water power 57.3
Geothermal 14.3
SunboSola energy 6.9
Hot water )
] Geothermal heating 4.8 3.9
/Heating
Biomass heating 62.1
ethanol 16.7
Bio fuel 1.0
Bio diesel 1.9
Original Biomass 1,010 53.8
Other ect.
Water power 644 34.3
Total 1,876 100

Fig. 5ol A ¢k o] A2Ad AAR olvA7)%
FF o Wk ANFe F2 OECD F7bel] 3
d Abe]l OECD =7bol A &3t BeFge] A9 S7FeE 23%°] ol&r. 1

ey 2] 0ol 77 w2 BaEoldts e Aol FH.(IEA, 2005)
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Fig. 5 Status of New-Renewable energy
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Fig. 6 Status of Wind power generation15
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18
10~15
2~4

cost(2010,%$)

cost(max.$)
9~15
25~80
10~15
6~12
10~12

2~3
18~20
2~3
2~5
3~5

cost(min.$)

7bd A Al d x| 2k #H 7]

investment
($/kW)
1,000~5,000
4,500~7,000
500~4,000
1,200~5,000
850~1,700

l
=

small
A, 5

section
biomass

]

hydropower

solar power
geothermal
wind power

o

Table 4 Cost of generation and invested to new-renewable energy
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EU-25
Hungary
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England

Netherlands

B Goal of 2010

Germany
France
Italy
Denmark
Spain
Portugal
Sweden
Austria |
0 20 40 60 80 100
Fig. 7 EU’s Goal of supply of new-renewable energy13
Table 5 Supply goals of new-renewable energy in the world"
Supply(2004)
Country Goal Total Generating
energy plant
Austria 9.5TWh Power supply, 2010 5.4% 7.8%
China 10% of Generating plant, 2010 - -
Egypt 3% of electricity until 2010, 14% until 2020 - -
India 10% of generating plant add, 2012(10 GW) - -
2% of Generating plant until 2007
Israel . - -
5% until 2016
Japan 1.35% of electricity 3.4% 1%(inclusion
b (except geothermal and hydropower) e geothermal)
Mali 15% of total energy, 2020 - -
30PJ plant add until 2012 o o
Newgealand (inclusion heating and transportation fuel) 29.7% 71.8%
Thailand 8% of totgl energy until 2011. _ _
(except biomass of country side)
USA §~20@ of electricity in 20 states 4,99 8.6%
(inclusion D.C.)
Korea 5% of total energy, 7% of electricity until 2011 2.2% -

_18_




4370 NEFo A Hebd)
, o] Alo}, e, , H= &
o & o

==

22 A el g A

%, SolUAFeT, o

Ho
A0
w5
ww

M

p—

(e}

]

NI

;OE

i

g

747k ml e el
ol | #]

o]

=
=

20203 712 F

Fe

4% 125%, BF

oA F 8% &

L 2011997k A &

Pl Bl =

A%

L= 20129744 10 GW %

]

d

%

el 109% 21 A A ol 1 %)

745 2003 F-E 2013d7kA 10 TWh

ob 9]

ay:!

of BAHS AAANTA =

AAHez o= 6074

e,

o)
=

o o
o =

A we A8 g FEsa 9

]

2005 o] 49 & o]

H O
T -

A

7ol

N

—

Mo

o
H

fvsel

#rh of7lel 100

)‘\l_

=
T

ojg Ao

2509 &

S
LS\

o werd A AR

o

7
N

7F

=

]

Rl Az A3 dAISe] Alds A

=3
=

49

g 5

i

8 Aksh 2A1E el

N A=

tol gtout A= e o

]

Attt GE9F Siemens”} A7

1A

)

o 7t & 8}

-
R

< = ol A

7| o] Z~ o]t}

2004 541 A7), Fe,

o

Gl

Ho

ol 7143k 4786 7<= ol A Al

9]

o5 e

e AFA = A

ol
A

2

Al

EEEEE

3
pul

°] ¥

A ¥ o] o}

=
%

el

jase]

A Z QA ZA Vestas(gl

= 2 g v

ARG
$)el Gamesa(2=¥Ql),

v & 1.25 MW) 5 it

&

It

3

B

T (

d), GE

=
=

Eneron(

NEG MionA}S}t

20044

1:1]—3’

_19_



Energy ("] =), Siemens(%Wl"t=, 20041 BonusAt¢t &H), Suzlon(%l=)7F &%
stal . = AAE FHEENAZYGAEA GoldwindAF et Xi’an NordexA}7}
g FAu A AFES 47 20%% 5%olth. (U A 75%+= s efol A
CFEEHN Aare Ao ddstdl @& stel shev, 19959l 500

H

kWa o2 Al S 9u7E A dgstad s AA 2004del= 1.3 MWH ] +
FE olF Ut A vEg FHAZAAES 1-3 MWES Atsta 3l
ou QxS Tx T METeAe ofF % 600~1,000 kWH el FF& ol &

o 49 AzPAE A5 MWE THEWNS /esy A5AT Fold,

_20_



Emerging Gssessmen
test
certificate
large type analsis design
;:o?_—:' Pacmg " manufactury
S \ /product
© o
= Key synthesis design medium type
“\
Base small tw
Week Tenable Leader

Competitive power

Fig. 8 Maturity and competitive power of wind power generation

AA =l &8 FELAL Fig. 8 oA He v e} Zo] Vw4 Asee



)

o watel A7lsh wiEa

do

o

el

of wekA At

o

Ael

¥ o}

EEIE Y

35 0]

s

]

[¢)

\ao

[e)

e

A7 AA = slojok

Al 228 o]

_—

-
qr
ILI
Hlo
W

0o
Ho
—~

aig

i3

= B3s] 9

2~ €l
=y

]

A

A ol AL glojA AT

AR} A e

L )E

T
p8i

177 AR ol o

O
R

F A A

)
“

AT N EARY ol o

_22_



=]
4

=
=

bAoAl A A

HAM =

9]

A

ol
ﬂ_mo

o
Hjo
\_ﬁo

4

dol EopA L

=
[¢)

v 44 7t

[e]
=

449 Ao o

23 ]

7ol

Iz,

AAEL Southwest Windpower, Bergey ("] =), Eoltec(

\=
XI__

d

= 9]

Bornay (29| ¢l), Proven, LVM(% =), Fortis(Ul¥ &+ =), Windterra(7§ 1} t})

=4
[§]

Lol mekA

w2

[e23
o

H4)

)

A Z

RES AN A

el

ot}
o A

-

oF
ﬁo

|
—_
o

N

=K

el

=
=

HA ol A A

s
pul

o)
2PN

Akt 71719 ®Bf 7)<

T

%

—~
o

_23_



Table 6 Analysis on the competitiveness of core technology]2

Level
Core Technology Foreign countries Domestic (V.S
foreign
one in %)
The localization
The technology of of small sized
design & analysis for models by
Elements . . . S
. their own unigue models | technical imitation
design & ) .
. are available and the field 70%
analysis of . . .
) Producing the high tests to improve
equipment . .
reliable small wind performance and
power generator reliability in
Small progress now.
. The Developed
wind The Development and mass
_ f for the technology
power | technology | production are available
of assembly for
genera of for hundreds W ~ 30 o 80%
. ) . certain size
tion equipment kW small sized
g (1~3kW)
assembly equipments .
equipments
The
technology Producing the The performance
for structurally stable test is in progress
stability & | equipments which have now for securing 70%
reliability 20 years of the design | high reliability and
of lifetime. stability.
equipment
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Fig. 11 Picture of wind power system
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Fig. 13 Converter system
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Table 7. Average wind speed(m/s) Busan/2007
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Table 8. Survey wind speed of top building

©
™ =
Te}
- | B
<t
D~
S ~
<t
o~
o N
Te}
Te)
0 N
Te}
<t
o~ N
<t
o
© <
<t
o
Lo N
Te}
—
< <
Te}
o
m —
Te}
To}
™ L0
<t
o~
— o~
<t
= o
= =
S} o
= >
<

)
el

B

Cis

o)
al
el
_ZMO

B!

7o)
X
el

]

e
2
B
Ko

3

&

e

2.9}

2}

7178 o

Table 79

=z
T

42 Table 8o A H. o

Ho

3 Tt

3

A3 o] 1€47H 34
g ek 7178 9
A 7ol A H-H

=l

2

Howw s ol

A7 7 oldt AL Power law2]

—_—

o]
o

b
I~

DE7h mobHlel

A

oy

B

EEE

A=

3

il
O
e

A
B

o] oA 9

ey

P 37}

oy
r
Hlo

)

vzel

_Zrl

K

==
)

A Ak 21.5m9)

|

A o]

Wk %

<9

3m/s) o]%olw

I 2~
i

T 76.18 W/m'(

3

b

°]

_36_



Table 9 Average wind speed at month

month 1 2 3 4 5 6 7 3 9 10 11 12

W. power | oo | o6s | 373 | 497 | 440 | 290 | 230 | 407 | 412 | 251 | 272 | 374
(W/m”)
wind power (W/m?) = (11)

%X unit area(m?)x air density(kg/m?*) < [windspeed(m/s)]?

7)o A @ HAL WA 1.2 mel B ol=e 3 AWA 45216 modl A E

o= B e wA 00225 mE AYF 45 m’S AL n, FEEE
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Fig. 20 Average wind speed, 2007
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Fig. 21 Maximum wind speed, 2007
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