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oftl
02

of

E2EN
&=

(m/s)

NNE

ENE

SE

SSE

SSW

SW

WSW

WN

NwW

NNW

total

0.0-0.2

6.27

0.3-15

112

2.51

6.73

4.80

2.02

0.98

0.89

0.69

0.85

0.96

1.70

3.14

3.06

2.59

0.97

34.59

1.6-2.5

0.29

0.45

3.49

4.14

1.62

0.45

0.45

0.42

0.49

1.02

2.20

3.72

3.46

2.28

0.72

27.29

2.6-35

0.13

0.08

1.10

1.76

0.62

0.10

0.08

0.09

0.19

0.88

1.68

3.06

3.04

1.92

0.53

17.14

3.6-45

0.05

0.02

0.31

0.53

0.20

0.00

0.01

0.01

0.07

0.45

0.84

1.51

177

1.25

0.24

843

4.6-5.5

0.03

0.01

0.09

0.13

0.07

0.00

0.00

0.01

0.01

0.26

0.73

0.33

0.70

0.89

0.51

0.08

3.85

5.6-6.5

0.01

0.00

0.02

0.03

0.02

0.00

0.00

0.00

0.01

0.08

0.27

0.14

0.32

0.37

0.21

0.03

1.51

6.6-7.5

0.00

0.00

0.00

0.01

0.00

0.00

0.00

0.00

0.01

0.03

0.13

0.05

0.13

0.14

0.07

0.01

0.59

76-85

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.04

0.04

0.02

0.03

0.05

0.04

0.00

0.21

859]

ox

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.02

0.05

0.01

0.02

0.03

0.01

0.00

0.15

total
(%)

1.62

3.07

11.75

11.40

4.56

1.53

1.44

121

1.65

3.77

7.90

6.97

12.62

12.80

8.87

2.59

100
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<3 3.3> Friction Coefficient of Various Terrain

Friction Coefficient( )

0.10
0.15
0.20
0.25
0.30
0.40

Terrain Type

Lake, ocean and smooth hard ground

Foot high grass on level ground

Tall crops, hedges, and shrubs

Wooded country w/many trees

Small town with some trees and shrubs

City area with tall buildings
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<E 3.5> Classes of Wind Power Density(10m,50m)(a)

10 m (33 ft) 50 m (164 ft)
I§in)ffledr gg\i;lgr Speed(w gzg;edr Speed(w
Class P\%r}‘?’rllt})’ m/s (mph) l?v\%l/srlr&)y m/s (mph)
1 <100 <44 (9.8) <200 <56 (12.5)
2 100 - 150 | 44 -51 (98-115) | 200 - 300 | 520,03
3 150 - 200 | 51-56 (115-125) | 300 - 400 | 1,047 70
4 200 - 250 | 56-6.0 (125-134) | 400 - 500 (15_77-91;-2)
5 250 - 300 | 6.0-64 (134-143) | 500 - 600 | (155150,
6 300 - 400 | 64-7.0 (143-157) | 600 - 800 | (7008
7 >400 >7.0 (15.7) >800 >88 (19.7)

) (a) FH AZ 217 AUA WA &gk Fo|t)

(b) B FHE 2o T WEd 0T Rayleigh % BXo] me Aot F5 mEd)

o
§
O
S
(@)
)
&
X
off
b
tlo
o\
N
)
>
~
i
(s
3}

26) www. unep.or.kr/energy/korea/wind/win_intro.htm
www.awea.org/fag/basicwr.html

_41_



=

NIl FH9 WEsE £ 60%8 =5 HEW L o] FHEdA 29

AARFE AT Y Aow AR,

Hoi| L{X| Y =(W/m2)

s

N

=

_'_E
=
ES

LU

EHo XY=

HI55F5 025555 |

@55

110
100
90

70
60
50
40
30
20
10

x5 ¥y EaoldxYE
- = = o % UAEE
H0Es | W | mEAd | we | wsem | S
15.13 3.08 1.97 3.86 63.77 29.06
12.94 3.33 2.09 4.35 62.72 35.29
14.49 3.52 2.08 4.33 59.09 40.24
16.82 3.46 219 4.81 63.33 39.38
12.94 3.14 2.01 4.05 64.11 30.55
12.03 2.63 1.74 3.03 66.30 19.51
12.29 2.74 191 3.66 69.73 22.27
15.13 2.36 1.71 291 72.25 15.50
14.49 2.21 1.60 2.57 72.69 13.10
11.90 2.31 1.76 3.09 76.05 15.06
12.94 2.57 1.80 3.24 70.08 18.89
13.32 2.73 1.85 3.42 67.80 21.72
300.57
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<¥ 37> 1538+

21
=

[=E]
=

Eejofux UE

= I I o 0 FHAUAE =
15% HF5 4 EFHAE 4 HE&(%) (W/ )
14 18.74 3.82 2.44 5.93 63.82 51.12
24 16.02 412 2.58 6.68 62.76 62.36
34 17.94 4.36 2.58 6.65 59.12 71.50
49 20.83 4.29 2.72 7.38 63.36 69.68
54 16.02 3.89 2.49 6.22 64.15 53.78
64 14.90 3.25 2.16 4.66 66.36 33.97
74 15.22 3.40 2.37 5.61 69.78 38.76
84 18.74 2.93 212 4.48 72.31 26.71
94 17.94 2.73 1.99 3.95 72.75 2248
109 14.74 2.86 218 4.75 76.11 25.85
114 16.02 3.18 2.23 4.98 70.13 32.76
12€ 16.50 3.38 2.29 5.25 67.85 37.86
Total 526.84
<E 38> 253 Fs Y ZHoUXZEE
= 2o = 5 = . FHAUAEE
25% AN T & g4 | ZFEA | B3 HE 8 (%) W/ )
14 21.21 432 2.75 7.59 63.77 71.21
24 18.13 4.66 2.92 8.55 62.72 87.08
34 20.30 4.94 2.92 8.51 59.09 100.14
44 2357 4.85 3.07 9.44 63.33 97.38
54 18.13 4.40 2.82 7.95 64.11 74.94
64 16.86 3.68 2.44 5.96 66.31 47.06
74 17.22 3.84 2.68 7.18 69.73 53.69
84 21.21 3.31 2.39 5.72 72.25 36.80
94 20.30 3.09 2.25 5.06 72.68 30.91
109 16.68 3.24 247 6.08 76.05 35.54
114 18.13 3.60 2.52 6.37 70.06 45.29
124 18.67 3.82 2.59 6.72 67.79 52.47
Total 732.51
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%3 (10-250kW
- village A8 H, T2 ASAA ] ALg w},
o) & (250kW-2MW H=
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YRR AT AHYNF A wl GElx = ol FHigo]d A9

S wet Ak o]l depxinh (19 35)e 10kWHolate] A F a7

3.5
World Powe
% | Whspr 3000
3.0 7 5\
1] \
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s 2.0 I v
g / W —
5]
215 ] ,/\ Berge
[ 4 1 gey
/ / rw 500
1.0 y 2
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0.5 =
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0 o SW Aif 303
0 5 10 15 20 25

Wind speed (m/s)

(2% 35 2dEHLTI[] EFYFMu|n

28) Antonio C. Jimenez, Renewable Energy for Rural Schools, National Renewable Energy
Laboratory, 2000.11, pp.19.
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- Atlantic Orient Corporation

- Bergey Windpower Co.

- Northern Power System

- Synergy Power Corporation

- WINDTech International

- Wind Turbine Indurstries Corporation

29) AWEA, Wind Energy Applications Guide, 2001.01, pp.11

30) Wind Power, Home Power #65, 1998,06-07, pp.22-24
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<E 39> S SHUTAILAH Al of
Model AIR-403 Windseeker503| whisper600 WT600 BWC850
Az || Solar Energy SWWP WPT PE BWC
Alliance
4454 300W 500W 600W 600W 850W
Az 26.8mph 30mph 25mph 22mph 28mph
e (12m/s) (13.4m/s) (11.2m/s) (9.8m/s) (12.5m/s)
N 7 mph(3.0 5mph 7mph 5-6mph 8mph
B m/s) (2.2m/s) (3.1m/s) (2.2-2.7m/s) (3.6m/s)
28 A& 4.5ft(1.14m) 5ft(1.5m) 7ft(2.1m) 8.4ft(2.6m) 8ft(2.4m)
Egol= Fiberglass Injection Fiberglass Pultruded
A2 epox Basswood molded epox fiberglass
= poxy polycarbonate Y &
= 13 Ibs 100+231b 150+401b 450+1651b 240+86lb
o (6kg) (45.4+10.4kg) (68+18.1kg) | (204.1+74.8kg) | (108.7+39kg)
. Whisper
Model Whisper1000 BWC 1500 H1500 Jacobs Short WT 2500
A ZF) A} WPT BWC WPT LMW&S PE
3454 1000W 1500W 1500W 1500-2400W 2500W
9 AL2 25mph 28mph 28mph 18mph 26mph
(11.2m/s) (12.5m/s) (12.5m/s) (8.0m/s) (11.6m/s)
NEza 7mph 8mph 7.5mph 6mph 5-6mph
(3.1m/s) (3.6m/s) (3.4m/s) (2.7m/s) (2.2-2.7m/s)
ZEAE 9ft(2.7m) 10£t(3.0m) 9ft(2.7m) 14ft(4.3m) 11.1ft(3.4m)
Edol= . Pultruded . )
A2 Fiberglass fiberglass Fiberglass Sitka spruce | Polypropylene
= 250+651b 375+1681b 350+771b 750+4501b 1124+4401b
© (113.4+29.5kg) | (170.1+76.2ke) | (158.8+34.9ke) | (340.2+704.1kg)| (50.9+199.6ke)
Model Whisper3000 | Whisper 4500 WT6000 Westwind10kW | Jacobs 29-20
Az 3] A} WPT WPT PE Westwind WTIC
Chak i 3000W 4500W 6000W 10kW 20kW
Az 25mph 28mph 22mph 31.3mph 25.5mph
e (11.2m/s) (12.5m/s) (9.8m/s) (14m/s) (11.4m/s)
REESS 7mph 7.5mph 5-6mph 8.9mph 8mph
(3.1m/s) (3.4m/s) (2.2-2.7m/s) (4.0m/s) (3.6m/s)
ZEAE || 148ft(45m) | 14.8ft(4.5m) 18ft(5.5m) (23ft)7m 29ft(8.8m)
EHol= . . Pultruded .
42 Fiberglass Fiberglass Wood fiberglass Sitka spruce
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Asta Qe AsFAnge dAFAUFe] o 50%8 A vk
<E 41> MYSSFEHCX|o AR
S o) J4 = W@
- A (1242243 4[4 255 &9 =
o2 A m | 229,760 | 43,060 | 26,610 | 61,670 | 59,196 | 39,230 A
of v} A w m | 549,171 | 120,748| 65,341 | 145,719| 147,754 69,608 | A WA A&
T N 62.0 %
©@A] A= m 33,716 | 8192 | 4,770 | 8153 | 6,947 | 5651 | . =omx
EZ] ‘I"‘El‘\__—l
SE:S A9 & % 14,67 | 19.03 | 1793 | 13.22 | 11.74 | 14.41 6‘250 y
3] i o
A & 8 &8 % 199.74 | 237.56 | 203.62 | 195.85 | 201.79 | 158.62 | ° A|H 3
=
ZAWEANE| % 56.4 51.0 42.0 62.0 67.0 60.0 0
57.0 %
. Al At | 4,233 864 454 1012 993 910
o
3
123 Al 353 . . . .
A4 E;S ° I 353
a2 | 4| 15% At 557 . . . . 557
| 259 Aty | 2,455 642 334 750 729 .
-
T 329 Ad | 868 222 120 262 264 .
WA m | 481072 1,084 | 571 1271 | 1,250 | 637
=3} 2 A o 5121 | 1,154 | 610 | 1,351 | 1,328 678
o= 2] ik o 2483 | 635 | 327 | 586 | 459 | 476
A 8k | m/H| 2638 519 283 765 869 202
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Westwind bl 5kWH& AHstg.0m A28 Al <& 42> 2k,

<IE 42> =3 %9_[ A‘IK-{AlﬁE-II AI_OE

S o1 —_ o [=] o
specification 5 kW F40 wE F¥EH
Start Up Wind Speed 3 m/s i e
Start Up Wind Speed 35 m/s
Rated Wind Speed 14 m/s | : o 1 |
Rated Power S5k W 1 |t !
Rotor Speed 120 - 750 j T g | 1
Rotor Diameter 51 m ! _-' 1 L o
Weight 250kg g |
Blade Material Pultruded Fibreglass ;
DC Voltages Available 48V, 96V, 110V, 120V e

L LA B B R S . L
e e 2 e s
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m@o0-1.5m/s W@1.5-2.5m/s [12.5-3.5m/s [J3.5-4.5m/s MM4.5-5.5m/s [5.5-6.5m/s BM6.5-7.5m/s [I7 Sm/sol‘é“
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Sl B B EyE'NINCEcEANIED
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0 s 9 e e s e IR R
1 2 3 4 5 6 N 7 8 9 10 11 12
(0% 46) 15538 ESHEEMZD
(19 46)2 1553759 THNEENARZE 15658 B85 55FF 5 1
a F4ol =il 3bm/sol el FEHo NIEESE 40%0] o w2 HEE FEEs HY
55T E AR Al=®ld 7FEFEH] 3bm/soldeln AAZEH ¢ me
1I0kW o) Alz=gl= Hgo] 7hsdrlor @ wety 1653750 53
ol AR 7]FQ S5kWw Al="e] AEHEF rbesin, dAAz"omE
WestwindAFe] 10kWH 7152 A3tk Westwind 10kWH Al 2=E 2] ALk
<3 43>¥ Zrh
<E 43> 155383739 MPEAA"- ALQF
specification 10kW 40 wE F¥EH
Start Up Wind Speed 3 m/s B AR
Start Up Wind Speed 4.0 m/s
Rated Wind Speed 14 m/s il
Rated Power 10kW " -
Rotor Speed 110 - 600 i —_—
Rotor Diameter 7 m 1
Weight 500kg
Blade Material Pultruded Fibreglass _:_-'-
DC Voltages Available 110V & 120V =

R . T
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(3) 255 %
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E 5393 1550l AR AnEe AEA Fxo] wol AWAAYE 7}
R0z oS weA 255 Fole= 55F Y 155 Fel HE3 S5kWH
0kWH3 715540 44852 vssht 2807t ol 34Ede] 2
Al 228l 20kWH 9] JacobsAt AlES AASIATH 20kWH Al =819 AR

<X 44>¢F 2}

<E 44> 255 T 9 MTAA” ALQF

specification 20kW
Start Up W%nd Speed 3 m/s 7
Start Up Wind Speed 4.0 m/s 8mph e o 5
Rated Wind Speed 14 m/s 26mph 1 I =
Rated Power 20kW b =
Rotor Speed 450-1050 |~ e
Rotor Diameter 88 m % - i
Weight °F2000kg 3 =
Blade Material Fiberglass L 5 ERT IR AR AT A BL 56 G BT B
DC Voltages Available 40-180VAC WIS ED (P
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§ L0000 —
TOO00 —
B moooo __.//
2 mooon
E 42000 ’_r...-"f
E w000
! 20000 P
I 10000
a 0
1011 12 14 14 16 18 17 I&
wingd apesdinp il

_76_



ol

o

el
JJo

el

4DE 8 U 8

(2] 4.1)

(kW)elH Fie FHA+ i

o] 714 Visms
2aniR=

Al o
1=

9 9]

4.5>0 e

S5kWH -2 1%t 1684.23kWhe] &9

= (29 48), <

tem At

A&

S
10kWH & 4409.04, 2558 %

T
79~ 15386.48kWh

[S]

_Z#O
Lo

8% 10kW o 7 -¢ 6825.30kWh , 20kWH ©]

epule] Fuol

of

=
=

0
il
o

o}

]

Zlo

SN

o AW Fewe

1)
=

E

45>9F (1Y 48)& Z AAZA~

<i#

i

o
or

%

O

&

el
o
W
Ny

o)

uj o]

_77_



<E 45> STTH FEY AAHMFY wE LM ZHKWh)

1 W = FH(kWh)
5% (5kWH) 1558 (10kWH) | 255 F(10kWH) | 2553 (20kWH)
14 166.95 437.69 686.01 1540.648
24 189.77 506.05 752.72 1681.835
34 233.56 615.79 929.72 2073.855
44 229.02 603.46 898.56 2013.531
54 179.99 464.17 72257 1617.007
6% 96.13 256.53 410.30 934.5426
74 128.03 339.70 517.58 1173.739
84 81.89 208.95 342.81 788.964
94 64.61 158.45 254.14 587.863
109 87.38 226.68 362.55 828.9447
114 104.16 267.72 435.66 986.4607
129 122.73 323.83 512.67 1159.088
total 1684.23 4409.04 6825.30 15386.48

43 AAEEHLA

431 AR ZTFHIEA Y AHFAS mE THLAANLH FF5-3)
274

Seue A% FEFHY AGASHS FAT AW U FA U
T24%% Aen Ak Aoz BAHYOH
Ao 303%F AA%L YA o174 FEALF 5o AAHE WL
28%01 ™, ASFAFE 2292 VERTE® FEFEHGAN Fed sy
4857 A ARl we 44 FHUAsle U5E 445

of

A 2 GAME AFFTSTEIAE Zone ¥
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200W, S 374~ H6A](9A]17H) 200W, 937X~ A6 (9A17h
*1670*9A Zl.* Q)
1BILOCK|| 10512kWh 200W 516 02 1zk1Nh 365% 9198kWh | 200W*147]*9A] 21*365U =9198kWh
* *QA Zl.* Q)
2BILOCK || 11826kWh 200w ifﬁﬂikl/\fh 365% 9855kWh | 200W*157]*9A] 71*365U =9855kWh
Zone 1 41391kWh
200W*22711*9A] 7H*365Y 200W*3071*9A) 7+365 Y =19710kW
3BILOCK || 14454kWh —14454kWh 19710kWh h
200W*1671*9A] 7H365Y 200W*3071*9A] 113659 =19710kW
4BILOCK || 10512kWh ~10512kWh 19710kWh h
Zone2 64386kWh
* *QA] 7} Q)
5BILOCK| 5256kWh 200w 5572521(1/;]‘}1 365% 9198kWh | 200W*14*9A] 31*365%U=9198kWh
Zone3 14454kWh
TOTAL 52560kWh 67671kWh

9 &5 FZ2HE3) : 120231kWh
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(@) AE, N5 AP

AT LIRSS
30W, 1417+ 10W, 24X 7¢
30W*74471*1 A 1365 Y 10W*372711*24 A1 7H365 Y
1BILOCK|| 8146.8kWh 8146 8KkWh 32587.2kWh — 32587 2kWh
30W*382711*1A] 7365 10W*191711*9A] 7H365<
2BILOCK || 4182.9kWh 1182 9KWh 16731.6kWh 16731 6KWh
Zone 1 61646.8kWh
30W*86871*1 4] 7365 10W*4347)*9A] 7H365
3BILOCK|| 9504.6kWh 9504 6kWh 38018.4kWh 38018 AKWH
30W*832711*1A] 7365 10W*41671*9A] 7H365<
4BILOCK]|| 9110.4kWh —9110.4kWh 36441.6kWh 36441 6KWh
Zone 2 93075kWh
30W*58371*1A] 7365 10W*292711*9A] 7H365<
5BILOCK || 6383.85kWh — 6383 85KWh 25579.2kWh 55579 21Wh
Zone 3 31963.63kWh
TOTAL 37328.55kWh | 149358kWh
gAY A5 - HdE FHE R3S} 186686.55kWh

AfFAGE FEARRHEZA OREo U PAREHAE 2R

mola gl AT FEFAGAL WAE olgete] Fae] oF 5092 #A3
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<E 48> Zf Zone ¥ X|SIFRZE =HWESIEY
| 3} 2} Far 40W,24 A 3T
1BILOCK 5194 40W*440*24 X 7F365 Y =136656kWh 136656kWh
2BILOCK 283t 40W*240%24A) 7F365 YL =73584kWh 73584kWh
Zone 1 210240kWh
3BILOCK 756TH 40W*660*24A] 7+36524 =159081.6kWh 159081.6kWh
4BILOCK 869t 40W*635*24A] 7F365YL =189216kWh 189216kWh
Zone 2 348297.6kWh
5BILOCK 2079 | 40W*156*24 A1 7+365YU =42048kWh 42048kWh
Zone 3 42048kWh
total 600585.6kWh
4.4 SHLAAN 2 FEFEHEAY XA F
441 A 3 2 TELAANLEY SHEA u & g AA

A Arsae] Fyol weh AgA s
FAUAN e 2aTFE Y

<E 46> o™ Zone 19

< 20kW+H

3, Zone 29 7

£ 20kWH 3 10kW+ 4, Zone 3 10kWH 4th7} A A3tk <E 49>+
7t Zone ¥ &Y FaE @yl A Lod AEHFS WERA Blolth
<E 49> 2STHESH HELE AAH Lot M4E
Q)5 R-3} Alz=E A e

Zone 1 41391kWh 2553 o] 20kW+ 3t 15386.48k Wh*3th =47594.4kWh

z5= =1 15386.48kWh*3tH =47594.4kWh
Zone 2 64386kWh 25;?_; = j 20KW JM

1528 F%F 10kWH 4 4409.04kWh=4th =17636.16kWh

Zone 3 14454kWh 15538 F& 10kWH 44 4409.04kWh*4t)=17636.16k Wh




@) Adde, vdfiEs A5t dFAe Al2F sady =
AGds, vdfEse] dg5ates % o 2om Zone 19 4 20kWH 4

o, Zone 2¢] 7% 20kWi 4l ¢} 10kWs 6, Zone 3= 10kW+= 699} SkWH

410> AldeIt v s e

4273}

HIARESe MHRe SYRlE AlAY L20F ME
ATGHS,
AR ES A2E 2aTe A&
BRG]
25=d =20 20kW 3 15386.48kWh*3tH=47594 4kWh
Zone 1 61646.8kWh £ ] = 34 il
258220 20kW 1t | 15386.48kWh*1tH=15386.48kWh
2528 FE o 20kWF 30 15386.48kWh*3tH=47594.4kWh
=3 = s N *, —
Jone 2 o307skwn | 155® FECl 10kWE 4tk | 4409.04kWh*4t)=17636.16kWh
5= F=o] 20kWH 1d) | 15386.48kWh*1t]=15386.48kWh
1528 F%o 10kW3 20 4409.04kWh*2t] =8818.08kWh
1528 F%o| 10kWF 4] |  4409.04kWh*4t]=17636.16kWh
Zone 3 31963.63kWh | j5=& =% o 10kW 20l 4409.04kWh*4 1) =8818.08kWh
558 F%o 5kWH 4T} 1684.23kWh*4tH=6736.92kWh
(3) At = dEFsr G Al Aadg A

3E 48> Zom Zone 19 A% 20kWw 11

<
el 10kWH 12W, Zone 29 4% 20kWH 11Het 10kWH 19tH, Zone 32
10kW 81} 5kW 4ti7F A A sttt A stFabde] 2y degfsts @93t
A Al =gle] AgtgitEds <G 411> YEhd e

Z2WE 24NN ANATer O AHan ] 47 A
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<E 411> X|StFEXE =Y MY ISt SRS AlAH”H e ME
A eF A -
}_Ug @E_ﬂ,l%%]- }‘]Z\——E\g —/JV\——'O—'—EH'/I: }1\_]_'3
25% 8 F 5o 20kWF 30 15386.48kWh*3 th=47594 4kWh
=FH=E = * =
Zone 1 210240kWh 5% F 5o 20kWF 1) 15386.48kWh*1th=15386.48kWh
25% 8 F %5 20kWH 7 15386.48kWh*7t=107705.36kWh
1553 F%5o 10kWH 11t | 4409.04kWh*11tH=48499.44kWh
25% & F 5o 20kWF 31 15386.48kWh*3 th=47594 4kWh
1558 F5o| 10kWH 4t} 4409.04kWh*4th=17636.16kWh
25555 20kWH 14 15386.48kWh*1th =15386.48kWh
Zone 2 348297.6kWh | 15%3% F%ol 10kWH 2ti 4409.04kWh*2t}] =8818.08kWh
255855 20kWH 70 | 15386.48kWh*7t)=107705.36kWh
1553 F%5o 10kWH 13t | 4409.04kWh*13tH=57317.52kWh
1558 F%ol 10kWH 4th 4409.04kWh*4t) =17636.16kWh
Zone 3 42048kWh 1558 F%] 10kW3 20 4409.04kWh*4t]=8818.08kWh
5% F%o 5kWH 4dl 1684.23kWh*4th =6736.92kWh
1558550 10kW= 2d 4409.04kWh*2t}] =8818.08kWh
553 F%o] 5kWH 19 1684.23kWh*1tH=1684.23kWh

442 TELHAAN 2 ARFTFEHSEAN v XA &

(D) 4a7g w17 2

Z+ Zone A

412> YEF A
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il

wheb ey
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<E 412> UESISFEHUX| S Zone H HE Hub =0|&=

59 ZW)H Fo|H)ol we HA JuA siXAY
15=3 szub 2058 2 A Hub 25% 3 2 AHub
Zonel W H o] W H =o] W H o]
52 49 15.14m 27 59 12m 27 74 13.4m
153 Z A Hub 20% % 2 A Hub 2553 2 AHub
Zone? W H o] w H o] W H =o]
78 49 18.5m 32 59 13m 27 74 13.4
1259 2 A Hub 1559 2 A Hub 189 2 Hub
Zone3 W H lx'i_o] W H l::%o] W H l::%o]
24 1 9.4m 29 59 12.4m 32 47 11.6m
(2) B XA g
FTEEA7IY] v A A A u A7 6 gy AHoly, REHelE uHET W F+F
ol gt FholAAY Y v Fa3ERE AR A= SHl XAl 9] FH o]

AA Y2l 5-9RDRotor Diameter)E L& 3s}e] 2 AR A== ol AEE A
gttt

SkWH Al&=®le] ZEZAol= 51m °|2Z 255m—459m, 10kW 7m °|EB=Z
35-49m, 20kWH -2 88m °]ZZ 44m-79.2m<2] °|ZAAEE Aok s}, 2 A}
diEMoAdes AAolAAEE HAhFDo Al 5RDE A&3te] SkWH 2
25.5m, 10kW+H 2 35m, 20kWH - 44m= ;g 3kl wf =34t

45 AAZEAAA LN HE AW wAL



- I—
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- - *
(2 49 Y Rstol M2 XHE AlAHT
(1) #s =973t
AW 95 o sk b 120231kWh2A 7} Zone ¥ %5349 #) ]

3], Zone 2% 255 8Fso 20kWw 3dl¢t 15538 F&F 10kWa 44, Zone
© 15658 FF 10kWw 4tE5 Attt 2t Zoned ZY=Afol] dHewmt=
2ZA A s S A WA dF e stgon, EE o] & AIAFS A
& o Ae AL b A =RIgke] e oA S aelste] wiX| skt

(79 41002 AW sxdFas @3datr] A THTHA = wiA

AR e e Aol
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Y Ads, B ESY 2= A7 186686kWhE A ZF Zone
TS X Fe o) uel FHAAV gyt AHEHJAT Zone 1 255
Fol 20kWH 4, Zone 2& 255 dFwol 20kWH 4tie 1558 F59

O

10kW+ 69], Zone 3+ 15538 T & 10kW+w 612 553 T 5kWw 4d&
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A A st 2 RetE Az 600585kWhz A 9] 5 H-5le] 5ul 7}
He Feoldder FHTA7|E dddor B2 vt 283t Zone 12
25Tl 20kWw 12d], 1558 T 10kWs 8ul, Zone 2% 2553 T &
of 20kWH 11dl¢} 15538 F&o 10kWH 259, Zone 3% 15538 F 5l 10kW
w Tt 53 FFFC 5kWw S5tE AAGATh Avs, HAAFESFSsHEEAl
o] Algete] FrtH oz ujx 3R o Zone 29 4§ AA| Zone o wjA T4 9l
= Aol oy AAAsFAGEE o E AT = flon 73%E F3
T Utk (2" 412)= AW AskFAd 2 gstE gdetr] g FEE A

28] WA A JEd Aol
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45.2 Zt Zone ¥ # &9t

(1) Zone 1 & got

(33 4.13) Zone 12| A i x| A
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< 49> <E 410> <FE 411>9 @@ AEREE A= w2 A4 TEEA
719 &% U AAES 7122 Zone 19 ARV whel A28l w) x5}
th (19" 413)9F (19" 4.14)2 Zone 19 FdS R A=A vebd A
Sow, ARG Bgse A=vtaA] ojmAm &&stal lo] olH g AAVY

2 Zohate A2 AsguAe Adom g,
%

(22! 4.15) Zone1l Mx|of

(2) Zone 29| A &<t

(22 4.16) Zone 29 M U™
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(79 416)3% (17 417 Zone 29 A¥d YAES e AOE Zone 1
3 onAAAR ARy T ASviaH JAL Relstn gon BYP
FEol PAgom WA Ytk

AR 2570 FolAe BAAFET 9P T

5]

At oz wfAE o] Qe EAY 2Tbo]E]ld

(22 4.18) zone2 M x|of

(3) Zone 3¢ #-g¢t

(323 4.19) Zone 32| T A ujx| 2 A
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ABSTRACT

A Study on the Application Strategies

of Wind Power System in Apartment Complex

Kang, So-Yeon

Dept. of Architectural Engineering
The Graduate School

Chung-Ang University

Advised by prof. Rhee, Eon-Ku, Ph.D.

Recently, as the interest in environmental pollution increases by
acknowledging interrelated energy and environment problem, the use of
renewable energy is uprising. Among the renewable energy resources, Wind
Energy has no environmental impact and use unlimited wind resource. It has
been proved to be one of the most reliable and economic forms of renewable
energies . In European contries, the expansion rate of this market is over
30% annually. However, in Korea, wind energy utilization is only at a
rudimental stage with a few experimental projects. The speed of wind
increases according to the height, and so does the potential of the wind
energy utilization.  Therefore, if applied to high-rise apartment complexes
which are wide-spread in Korea, the possibility of utilizing wind power will

be highly promising.

This study is aimed to suggest the application strategies of wind power in

apartment complexes in Korea.

The result of this study can be summarized as follows.
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(1) The study examines cumulative wind data for 11 years in Seoul area,
and analyze them in terms of building height. The result of the study
indicates that 5-storey apartment complex can hardly accommodate wind
turbine at the rooftop, while 15-storey is capable of utilizing wind power
except summer months. For 25-storey highrise complex, the potential of

wind power utilization is the greatest and effective year-round.

(2) The result of applicable wind turbines indicayes that 20kW-or-less
mid-small turbines that has cut-in speed 3m/s, blade length 10m is applicable
in Seoul Area. Wind turbines can affect the building in terms of ambient
noise, vibration, loads, EMI and view. However, in case of 20kW-or-less

turbines, these adverse effects proved not to be the use.

(3) The arrangement of wind turbines in apartment complex was analysed.
The proper Hub height was calculated based on the number of residential
units in a typical complex. Turbine’s plan arrangement planning is divided
into two classes : parallel and staggered arrangement: and Staggered

arrangement produces more output of power.

(4) This study suggests wind turbine’s design process based on the
investigation of wind power application possibility in arpartment complexes.
This process consists of object analysis, design purpose setting, wind
turbine’s arrangement planning and plan determination. This process 1is
constructed considering architectural characteristic and turbine’s specification,

and is validated with case study.

(5) A case study was conducted with the design goal of applying wind

power to outdoor lamp, stair light lighting, underground parking lot lighting
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loads in public electric power load. The outdoor lamp and stair light loads
can fully met by wind power system. However, underground parking lot can

partially be powered by wind power system.

Nowadays, Environmental problems are related to the sustainability issues.
As the research for reducing capital cost and increasing efficiency of wind
power system is very active in many countries, the application of the system
is expected to be widespread. The speed of propagation will be even faster if

systematic policies are well established.
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