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Abstract

There has been a continuous increase in the utilization and utility value of renewable energy such as wind
power generation in modern society. Wind condition is the absolute variable to the energy volume in the case of
a wind power generation system. For this reason, wind power generators have already been installed in areas
where wind velocity is high and the possibility of danger is very low. In other words, instability is likely if the
wind velocity in an area is high and where a wind power generation system can be built. On the contrary, low
wind velocity is possible in an area with high stability. Therefore, the design and manufacture of a wind power
generation system should be carried out in a more complicated topography in order to secure a bigger market.
This study examines and suggest how topography affects wind shear by analyzing the measured data in order
to predict wind power generation more reliably.

Keywords : %% & (complex topography), $1=49(Wind Shear) 824 A (Wind farm design),
T HAZA 228 (Met mast), & 3(Wind condition), 2 E%(Wind turbine)

.M &2 ol AURAZE ZgEka glom, T Foll A=

FTEdAE Favi vhiate]zh AR up

NEEAZ O 7]& Adzs g geol sy Ae oF 40%7F H7] 2R $to]
T AT AAYANAAR] T, BEF, vho]l L 7hs sk Adun]go] 71 AR F

Tk 0 20099 10€ 13, AARAE 2000 10€ 18Y, AlAEAAA 20009 12€ 17¢
WAIA AL 525 (cjmoon@mokpo.ac.kr)

62 SIZEfQUOY|LIR|ELE| =2F! Vol. 29, No. 6, 2009



ol
i
R
(o,
o
o
4
<
Jo
S ot
X
12
=2
a8 2
rlr
)
S
S
o}
rL

1

30GW ¢]

N
M
Ho
®
)
>
18
12
w
)
=
ol
mlI
)

P
o
32

N fo
S8
LU
=

(0/0]

o
2,
fr
o

AL

=)

HE
LIRS

e o —
)

p )
o =
= of
N J8 o
oZ
ot
i_:"
o,

g2 o
fo
wo Mt jo
~
=
>
N

=

S g
ox o
o
J

ny)
N
=

g

,d
HUR 20w
)

{m

-3

rJ

z

k1

N

N
s

o

o
>
Ly
3o

=
ot
=

T

Do
J
>,

E=
A

H
2
x
tlo Ox
1 i
=2

030 Al A&
B2 WEAS % PER

@
o FANGLS vhFaA AQsn Ak

2

£u= jg
oy
> =
2
N
8‘_’, P )
o =
Oy
o
rql;': il
oy
L %
T

ol o
- OHﬂ
ot
N

e O R

N 30 off XN
o
4
=,
o
2
SL
al
g U
B
L ORTY
12 i
R ST | A=)

=2
l-fEl

ok
—'_IOS‘,-"
o 2 off O A ogh

1‘

2
f

2

met mast?] =Zo|wE H
sfofet= @Rlo] EAFA =
o= mulol A 7H Wo] A

TUle FEAS 7E
Fo, FHEEHY] 44 4
Z3| A A QFF A AEst
34 IEC61400°] = A 7]l
A #FES g3k, kA g [EC614002

N
)
o
9
rob

O
FANG

xo

)

2

rlo
= e
=
ac)

& o of
oo N

ACAN el
N
2

il

d
EINER
2
of

O

e to
& Hl 2

t:] T
A3+ AHol7] ufiEo ZujoA ®o)
FRE, ARADAGY AFEUF

I 2& E3A3(Complex topography)e©l

)
N i
_&rSLJ_U
Jo d =

oL of

S AL E B oo
18
1o 12

o 2
o
,
)
o 2
> =
N

all

it

Y
i
0
v
2

ol Met mast pole’d
B2 Met mastoll A AZH ¢
= Ao HA 5= H9-7)

(

o

0]
AR

o

N
N oo
= 2

nﬁé
ox i S

b=
i

astol A Skmo] U] o]l
ol EAst= 45 @
| 52 AAY FH
A feutE e o4
1

Met

D)
ot B

ol

i a
o,
Hir
/A

=
=L
N
re,
(o

i
ﬂ‘ E

T

M o M1 o 2
_OL

M & & g &
X

grierﬂgh
ZER Y
> 2
o
F%r{mﬁ
N Aol
_E_uoﬂﬁ
2 [0
O:
© %
>
I oogh iy
2 o

o=

o

rO

o

)

>

o

k]

by
NW f_ﬁ e
il ofd

2. HolHx| ol & uF

EAo] SEduAes EA dF 5
o] A|Fo| W, T AFL T

O 1o
Aol F&Holnz FHAUALEE 4
(112 2,
1 ., 1 s 1
P=—mV?’=—(pAV)V*=—pAV’ 4 [1]
2 2 2
A7A, P 3719 &EA A [W]
m : A #[kg]
V#3719 $2(5%)[m/s]
p 7| EE
&= FHELA7IS hub ol 60m~
120mo]aL, Eglol= 3 Y7he] A7)+ 45m~
60me|tt. =, E#lo]l=x A Ho|AFE 30m
~150m=o] 9] F&d JEgdS vy

Journal of the Korean Solar Energy Society Vol. 29, No. 6, 2009 63



(=] e g e =24

z
lnz—
V=1V, % lm/s A [2]
In—
20
q71A, H @ =& 31%[m]
L:%e 1%[m]
Vi @ =2 359N F2[m/s]
Vi@ 92 S A FE[m/s]
7 AAA T
a @ =0
FTUS FAaet A FA4E FSdold™
o 2EAFE FAGEE A2 e Fold
A AZD FE7 54 32 52 5 Ao
o714, d=Ao(wind shear)E& 97 9
A4 trEEe ol gaw 4 49 2o,
Vi
ln(—")
h
IH(T)

3.1 %9 FEAL

TZAY ASS AT A= NRGA
s Abgstglen, dAgels & 19 o
EF et

E 1 ASMM H

AAS] AA]3zol(m]
T4 AA 80,70,60,50,40
F A 80,70,60,50,40
7197 2
> =A 2

(o)}
N

B AolA AHEE SF2AS =715 NRG
Aol Al A2kl REDRE A Sampling 7]+

1/3Hze] ™, 2 é% dataZ 1059 134 7
gk, BEA &, AU, Axge A5

59 ~7THE7MA] <F 37H 4 &< 544 dataE

245 u.

ENE

wsw BE

SSwW SSE

a2 1. ARl 80miEole] wWelY E&ul
A—]qu]oﬂol z‘g:bg Hl_‘,:_—‘;— a9 139 2o &
o] 23%= Hl 0] 2%= 7}
2 gt 2‘%01 HJE: L}E}ﬂd T2 102 3
o g 17071¢] dwlol¥7t 7 EAe™, 80m
AEA 0~ 11.7/s7hA] SLEA xR

32 AA P 54

Met mastd 24| S FA|(FE)ol| A °F 30km
olzl TA AFoz =W Skmolule] £42&
A )3l vprhE o] Fo A QITES) 7 Ao |
e 092%km el HI S EE 62molth
Met mast“i]‘:‘ AAogzdol ofste] olR
t} oF 8m Y2 53m 1=ol XS

AFEAE st HEAE FHAAA

[S]

1) 8947 AZFE9l IBC61400-191 4+ %: Sampling & 1/3Hz#
WHAESH 2 FHEETHE sk 9

o
) ol% G 9% Aol o 75 A% Solsl BHIE
sha, G, o) o, AH RSl 4% AW L% o

&to] %%"ﬂy P A= Gl HonE wirpe] ARERE FA

SREfOILIREtE] ==F Vol. 29, No. 6, 2009



A&
mastE

3+ Bessel 11250042 & o] &
7o 2 12992 FEea

3Fo] Met

7

ol o]z A Hult} GaminAle] $IAGPSE

ge3te] HUIEE

=72 5l

5 HESSAC

Met mast® 50meo]d AgdE AAEE &
20 YER Aok
® 2. MdAX|e| o|H Halw sienE (e @ m)
9 M | 100M 150M | 200m | 20m | 300m
N 3 13 0 0 0 0
NNE 0 18 0 0 0 0
ENE 2 23 2 0 0 0
E 49 5 13 0 0 0
ESE 51 20 0 3 0 0
SSE 53] 51 4 A 2 15
S 54} &0 43 ) 10 0
SSW 53] 47 ] 24 % 2
WSW 5%} 4H 40 54} 54} 50
W% 49 54} 54} 54} A 4
WANW 40 2 27 % 10 0
NNW A 18 10 1 0 0
AArH o] A sirkar 7Y e H, Met mast
ol A 12991(30°) 2 =& e A —% TS
28 o] gato| wat 28 29 o] A 57}
A FFog FRsA
opaE WY

2.00 4.00 6.00

‘Wind Speed[m/s]

2.00

Journal of the Korean Solar Energy Society Vol. 29, No. 6, 2009

——WNW

2.00 4.00

6.00

b wle Wb e
ok mlE

g 2

7hH A¥EL Met maste] HAI=7F v F
bkt A3go)ar, (Wb A FAAAS, (h
A g F74AE Met mast# 50me Hwkst
Ag (FHAES Met maste] ALEHT H&

L7t EAeE A, (HAEE S Al
¥} o] FL& o] YA A Folr k& 32 A
o] o wel s e HEolrh

E 3 XPEMo w2t 2RE XY
OHAR | A5 (WNW)
o | N, HEE(NNE), 55-5(ENE)
b:] ’ ’ ’
(DAL wajomw)
(thA9 | ¥(E), 545 (ESE)
@AY | ddE(SSE), HS), AW)
EHAF | PEASSW), A (WSW)

(G ]

t
=
Height [M]

80 80
70 j[ 70
— 60 60
L5 / 4 s0
hﬂ 40 ——NNE 40 E
z / —ENE 2 ’ —EsE
20 20

4.00 6.00 8.00

Wind Speed[m/s] Wind Speed[mys]
[CHRE]
90
80
70
= 60
£ 5
~+-SSE £
2 %0 —+-S5W
i =330 wsw
W 20 2
10
0
4.00 6.00 8.00 0.00 2.00 4.00 6.00 8.00
Wind Speed[m/s] Wind Speed[m/s]
=1= HEl e I A
a9 3 NYENUE TEE 0lY B4

65



9]'17‘0“ 9]
30m ool A IS o

2 wpel o] olo] e
f4molth, (FhA B} (1)

o waE shfl
o) A} %7

& %ol

< FH+= 70met 30me] 5‘—?—%%0] H] 52 %k

FFo g WA
mast2t} & el

W, (EHA PN A E Met
2o wEsk 2ASHEA

oj3ke] 30mizolo A TFe HErt v

#2359

=
=
3|

EAEolel A FHUIA WA

o},
AP % F7) fEe W] olstel
WP o] WA,

4. A3 ul@ 2N
E 4. (7hH X&@e 8om EH & 2 2RIE
Vi \%% WNW
[m] [m] 1AAEE s L28(%)
80 80 508 -
60 557 883
50 52 27
70 40 526 349
20 501 1.34
50 470 809
60 40 500 152
20 479 5%
50 40 567 1057
i 20 510 049
40 20 48) 563
A7 7o XA FAH 80m=
oo Wit EEE 6m/solth., Fapo] x|
Wind shearE #4138}7]9l3te] 12%91d =2
54 4% o8 alo] 24 Hold A=A
WEen, A=Al 4 3% o] ol
80m=ole F&Ho0 2 HAZ AME 4904
E 89 YERYAT
(7hH A¥L 40m=o] FrolA FE5EF
FHdEE nAEold] T4 o4

66

(h)

(th)

of o]F3te] F&HS &8 T AH§
£9] 15%~10.6%% B} F3Fol A
H ARE O A9 H1o =
AP A Azt & Aoz, FHAY
A7y dHsE ko] F2 40m~50m
FoloA WA E 60m EololA
AE AL 50m, 40miEoldl A H
FTEHEALORE 5T A5 ox&]
o] 10%, 5% =H = L}E]"f}‘:}

A A SAHE AL 60m Fo oA
=49 A¢Y3 50m, 40m, 20m =]
A F3E Ahdoz oA F3 4§ X
9o Hito] 21%, 10%, 7%= 737‘]'50]
T HHo=r 20m~60m=ol= Wake
2

v | v N NE | BNE | NW
(m] |[m] | 52 |FF| 28 || g o) u et
5 | % 5 %0 | 5| 0 | T | )
80 |8 | 6H| - |611 ]| - |34 ] - |5: -
60 | 650 |23 | 610 | 007 | 406 | 789 | 56 | 69
70 50 | 63 [ 003 [5H [ 291 | 373 | 08 | 540 | 191
40 | 643 | 120 |58 | 213 |38 |28 | 548 | 3D
20 | 642 | 118 | 601 | 15 | 364 | 271 |54 | 25
50 | 5% | 676 |57 |69 | 321 | 1636 | 476 | 1115
60 | 40 | 611 | 3B |58 | 5D | 348 | 737 | 507 | 490
20 | 619 | 260 | 5% | 270 | 33 1047 | 519 | 209
50 40 | 624 | 178 | 584 [ 450 |38 [ 401 |55 | 518
20 | 634 1021 | 613 [ 039 | 364 | 272 | 563 | 670
40 | 20 | 643 |19 | 643 |58 | 357 |47 |58 | 9%
E 6. (CH XI&el 8om 2 4 3 22Xt
Vi | Vi E ESE
ml | (m] | 24%% | oA | waws | oA
80 | 80 314 - 590 -
60 370 1514 683 1372
70 50 323 272 619 460
40 3H 58 617 452
20 319 1.5 5% 0H
50 250 573 508 17.20
60 | 40 23 10.10 537 934
20 236 973 561 516
50 40 353 1090 6.10 337
20 33H4 587 663 1112
40 | 20 332 5% 760 2%

SREfOILIREtE] ==F Vol. 29, No. 6, 2009



(2 AZe) A5 oA At wiEs we
wole] sjFol gl o2 At A
5 2AYY AAzel F4E we &
ool A BHH FE5HL o8 o3 o
Agol At

7. (@H Xl gom 2H

B
S W

[\r/ril] [VmL] A |ode | w4 |oAs | A oA

80 80 77

4| 00 | B% | 00 | ¥ |

60 843 | 89

50 78 | 151

70

5
40 7R | 343 | 5€
20 811 | 4% | 5

568 | 5B | 871 | 53

50 | 646

19% | 8 | 638 | 7% | T4

60 40 | 7083 | 956 | 78 | 132 | 8B | 1D

20 | 823 | 639 | 742 | 206 | 901 | 874

40 806 | 436 | 663 | 612 | 80 | 767

50 B | 70 | 312

40 20 1512 | 404 | 7B | 232

sl Ao},
70m EololA B F£HE o] &3 4
=089 Hiro]l ol #AA QL]
7%°] U o] o},
% 8. (Oh) Xl&el 80m EH &5 2 A8
Vi | Vi SSW WSW
[m] | [m] | BASS | 23480 | BASS | 2498(%
0 | 80 | 7@ - 679 -
60 | 5m 543 744 36
0 L0 | 58 43R 7% 645
40 | 591 3406 744 363
20 | 58 07 740 346
50 | 8m 148 690 )
60 |40 | 78 106 724 613
0 | 72 66 731 7P
- |40 663 1946 767 na
P o0 | 7m0 1302 761 1076
20 | 20 | 7% 046 79 1053
Aol ikl wel T LHA Y
o] &2 v2 Y= &AL, FHuxA

Journal of the Korean Solar Energy Society Vol. 29, No. 6, 2009

9 MA weld sOmEMES L 2RIE
VH[m] | VL[m] [80mel’dE<nys] L A-8[%]
8 80 67 -
60 6.51 3.12
70 50 6.48 3.70
40 6.46 3.90
20 6.67 0.70
50 6.95 3.41
60 40 6.75 0.52
20 7.14 5.96
50 40 6.95 3.35
20 7.70 12.81
40 20 9.63 30.24
5 &2 &
Ao gako] ol FLHo nx = FF
of tiaiA FAF At thSy 2
(1) 70m =olollA #FH 58 ol & 4
$- dFoAgo] g =
(2) BE& AYdA FHAUALY =7}
EAskaL FEHAYA A FAA =
o|RAGS Fst Hg- ox7F Hol 2
oh ool ¥ F3 L BAES 2
Al Met maste] $1x¢} pole?] =ol&

A7 sto]of gt}
(3) FHAA NS ¢5F] Met mastES A
X 3 AS- FEwd7] Hub %oz A

Aol & & 9

ol
o
rir
pa)
)
N
=~
o
S
o N

o
N
oft
1o
oft
oy
ML

g =

(o
o
—Orl'
2
I
o
[N}

{o

(4) 29 29 (EHAFeA= A =&
Met mast AX7} F=HH, A AlA
o] FolE Hud A X sttt}
6) 19 29 ("HAF S 40m~60me] o]
of FHdA "FRAFo] E5A3A

67



i‘“
ol
_H,.I
=
oo,
rr’
=,
&
)
1ok
j&(
r-{n
o

CAGALR, A AGAIA A Ao
AAE AQ 2 RPSAES Arwet 4
S X314, 2006. 03

2. AUA B FE A ABANUAME & 2
AR, AL+ AU RD&D A2 2030,
2008.1, pp.237

%, B34 Gol Aol WASP o

24 FAAT, FRUFAUANS =8
A A239 Al 4%, 2003. 12, pp. 21~27

4 FAF 9 4%, S NP5 S 38
# EFHu g9y A7, daegeA
s3] =iy A28d A6, 2008. 12, pp. 24

95 9 39, daERge H33
P2}, G PN A 8] =

é

7
&
A2, 2003. 6, pp. 35 ~ 41

6. Aold, LA AAE AT NI
v Al EEXEAG #ddAT, Sxdistu
AALete] =t

7. 273 9 39, FELHES o] 83 3-D A
ofA g el AAtedl wE F5HET, ATy
g13] gt=3] A110<, 2007. 5, pp. 49 ~ 55

8 27 9 29, FHd 39 AHF 9
TEDTA I FeAdd R aFE, 2008
1, pp. 3 ~ 10

9. AAA 7 EA T, AHrbE ]'vllﬂ A

10. Hxdieta, AdAq 3, 2008. 12

11 AU A7 =d T4, ZdA S F99A A
Al, 2006. 07

12. Niels - Erik Clausen, [Offshore wind
Energy Technologyl, Ris@ offshore wind
energy technical course, 2009

13. Stern’s [IPCC Report], 2007.02

68

SREfOILIREtE] ==F Vol. 29, No. 6, 2009



