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Measurement and Analysis of Wind Energy
Potential in Kokunsando of Saemankeum

AeRi Shim*, Yeonsung Choi and Jangho Lee**

Saemankeum is well known for its high speed wind, and it is known that the blueprint of a future city around
Saemankeum, including new industrial complex, has been planned. As a result, large-scale offshore wind farm, on the basis of
the measurement of wind resource for a long time, can be considered, so that generated electricity can be used to meet the
energy demand near the wind farm. Wind speed in Kokunsando of Saemankeum is measured and analyzed with its statistical
distribution and wind directions. The probability of wind power resource over Kokunsando of Saemangeum is reviewed with the
measured data in one island of Kokunsando. According to measured data, the shape and scale factor of Weibull distribution
of wind speed are obtained, and then power density is analyzed as well. Through this study, it is clear that the Saemangeum
area has a fluent and abundant wind power source to develop the wind farm in Korea.
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Nomenclature

V' : wind speed, m/s ¢ : scale factor

P : power, W k : shape factor

o density, kg/m3 f : function of Weibull distribution
A unit area, m’
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Fig. 1 Weibull distribution with shape factors of k=2 and 3

Table 1. Summary of wind measurement in national wide several area (height of 30m)

bafe:! & &S a5 (e
B 22 MH JHEE | AANE | HISE = Nkl = 44 EE A 29
HLAZL(m/s) 57 5.2 5.0 51 5.2 6.6 55 6.3 5.9 7.1 6.9
TR0 KL (W/m’) 310 257 228 241 252 377 241 363 289 481 414
Weibull Clm/sec) 6.9 6.3 6.2 6.1 6.3 78 6.3 73 6.9 8.2 8.0
2X K 18 17 17 17 17 2.1 1.8 18 1.9 1.9 20
rarsd WNW NNW SE NNW SSW NW WNW WNW NE NW NNW
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Fig. 3 Average wind speed in the height of 50m around
Saemankeum area
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Fig. 5 Average wind speed in each month; (a) 1% point in height
of 30m, (b) 2™ point in height of 30m, (c) height of 20m




180

oo . Fig. 7 Annual distribution of wind directions in the height of 30m

o S (upper) and 20m (lower)
e IR 7 A 100 ——
o P ,\’} 1o E @ s oa kmE0 ”’I:.a___-
210 — l — 150 wnit ¢ & ::_:f o 53-4‘1““"“""5 g
Fig. 6 Wind directions with months (December, April, and June EE P ; t
from top to bottom) & w| s

Z2od] 19004 392 JHA F2Fo| HAFOR W) T Windspeettmm
T, 69 71N BAFI GAE0] BASIL ool _ —
=3o] Yo 2 wigei} Fig. 8 Cumulative probability of Weibull distribution

o5 444 AA Azt viHEEZE EAS R Fig i 7
o] HAF 91529 Higre Mwvh AlY A YehEg W T50] o B 55 VY SES A SEUES
So| M2 FFFL BAFA Dol & 4 gich £ ohg3} Zo] m@d”

E( V! V\k
f( V) = ;(?) eXP[*(?) } (1)
s | o] =X o] o
4. N9tz 3HX|FY T M
7|0 A c= AL A4 (scale factor)E HEEE E49

SAE 5% TYARE AR olE Fx9} oy Hat 2| e} A SL= Aol il k= FAAIG(shape factor) 2
WE A 5o BAS 20t $50)9 S5 Ty REE $49 J4T BAHE Yot BEFRe] A5
2 im/sTH9IR AHFA o Tk B2 ol g3t BA ¢, k2 TP O] Hmol s £(V)7F ASEHER o] ¢, k
o BAS Agsi oz ZAAAY B4 EAS ekl 5 9k

2011. 6 Vol.7, No.2 | 55



HEA4 Fig, 89) O] BE AZE ol
A% go) 63, 4%0) Eohe AW = oz B, o
A SERE TP G ARte Mo Hohirt

ofuiA] BEL SR GIA AFHE SR A28
A ARE 2L 203 fdolt) oUALE BHe
uhgto] M AZFEOIU A S Seled w2 EHshs B

Hg waktd) 371UE(), F40)

’ )

4 HA W& 2= 4
(29 722 o] 28] T’

I H =]
41 5 X '\r}-‘:]; éj'—]‘

goo AN Fig. 9% At FHEEE ol ¥2 tehfn g}, 13

= 008 -

% oo Il \ oA Ei ule} o] dizk HulLEL oF 4 5m/fs AR HE
oot +f 0 Aoz ettt ol wAste] Qe BRFLI ool 1
oc0 1l THLL. 29 HEA4el FAASE Table 29} Lt

T e T o] gk Table 10 RAME T2 2] 9] F<&of| Hgf oL
(a)
0:14
o a0
01z / \ as

&

B 1111\ 5

-.é n-ns / \ % =

ol \ £
! ¥ ‘e

A g 10
0.00 I L s 1

0s 35 6.5 9.5 125 155 185 215 245 o - I I I I B

Willd Sl)eed(mfs) as 35 6.5 a5 125 155 185 215 245
wind speed(m/s)
(b)

016 (a)
012 H \\ _ ==

& o010 T

i& 0.08 / \ % -

T .l \ ! B

el i
o NL, . I |
""”ﬂ ) ! P Sl 1.,
o a5 35 65 95 125 155 185 215 245 - - - gswimlls:ecl(:; ’ o o
wind speed(m/s) (b)
(c) 0
Fig. 9 Distribution of air speed; (a) 1 point in height of 30m, £
(b) 2 point in height of 30m, (c) height of 20m £ 5
; 15
ER
Table 2. Mean wind speed and parameters of Weibull distribution s i i I
height mean speed K c e S
[m] [m/s] -] [m/s] (c)
30_1 6.08 1.90 6.41
302 6.05 1.96 6.30 Fig. 10 Distribution of power density; (a) 1st point in height of
20 593 179 6.40 30m, (b) 2nd point in height of 30m, (c) height of 20m

56 Amolux




e zoln Seiueol uigto] Ertn deld AFE
YA olT} fAR sz bt

ol 7Hs T ulolU Al s HEASe BAALG] et 2
7 WsfaiT) ol Sof, ofol BEN HEALT} 4.6
A 6,42 @slel o] THsa oUAL oF 270% 4% £}
sfol, BAAS7} 1.0 Zashd 6%4E 2715 ek %
A 2.0, HEAS 4.60] HIEERT oF £ uhgwe] B

& AUAE 7ML Qe EE g 5 Qo

4.2 A7 2= E4E%

Fig, 108 of %] WES Lehiith ofulx] WEo] Huizk
2 30mQl AL F<£ 12~13m/s Afolo A5}, 20mel 7
9 %4 14.5m/s olA e,

M1 US| R A A T02
Zoz 297 B4 Uehhi o o3 $43 Tefsie] 7
APl vl v 2] Wi B*LLE%—E— % ek Ao},

=3 A3}, 10€0)A od 3

1) M S R0 Ao eba A
YOIAE 4.6m/s ol4e] B Bl TS $AHE A
o yehton, dFEFe BAFo| Mwst 7 et

FEA Aoz 2
223 uhepe] WARS 243 AT, ALY 2F 5L 84

oM AAEE BME &2 FELE A wet Heke 5

= 4 5m/sE UETFL
127 6.0 m/s =2 eI o) B
of ApARet AL 217} 1,99 6,4 4 He AR
S5, o] 2ot Selufelel viato] Friu aejl
AFE YAt GARE 2ol

o| A|of FFE uioll| A7} Aoz ASHL g
A 9HE, FF Aeba o] SR A 9 AT

A Aol v -85t Z8-2 ¢ e AeR 7HEn

o
MRS BAT A3, HUsE:

L)

2 A 2011 d e AAHAREY] Ho R Tt ol A] 7]
= %57HI(KETEP) 9] A1 ¥S whop =33t dabA| Yyt
(A A Ao A 2] 93 7] AT E| AFI —No, 2009T100100576 / SMW
& AR R A 287 E-No, 2008NWD12P0200002009).

References

[1] Sinisa Stankovic, Neil Campbell, Alan Harries, “Urban
wind energy”, Earthscan, 2009.

[2] IEC 61400—1, 2005, “Wind turbines — Part 1: Design
requirements”.

[3] IEC 61400—2, 2006, “Wind turbines — Part 2: Design
requirements for small wind turbines”.

[4] HEM 2|, 2005, ‘S/ci4 SHASAHAFHA| =9 7|2 AR
HIM, MEXRE.

[6] 7|44 Rt= 22| MH|AE, 718 E, 2007-9, “SHXAX|
T AFETAN, 11-1360000—000355—-14.

[6] http://rredc.nrel.gov/wind/pubs/atias/tables/A—8T.html

[7] Sathyyajith Mathew, 2006, “Wind Energy”, Springer.

2011. 6 Vol.7, No.2 | 57



>

| Of 2|

2008 st E2|et} ofghAt

ARl FArEh F71eAAlE At
(E-mail : tatatoto@naver,com)

o=

19884 ALojskL 717 B3}
19959 3ot skl 7| A g s}
81-*“/\]—

Jeaosia dstel 7| gt
I

| o
|
4

200441

H
ool
of

ofl
il
=

A AL FE7IeATAE, A 7| ARRS AR B
(E-mail : jangho@kunsan, ac, kr)

58 | ARhdof| x|

19829 FY gt
1984 Zofjjgtal
19894 5 djshyd

sl

WA FAfkE Rk s

(E-mail : yschoi@kunsan,ac kr)

WAgE) 3o
sl AT e B
HAE S g}





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


