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Analysis of Effects on Topography for P-V system

*Youngdeug Kim, Insoo Ahn, Minsu Kim, Jeongho Chang, **Moonsoung Chang
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Abstract : In design PV(photovoltaic) system,
best site selection.
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there are many important factors to consider for

[t is essential to understand to know the amount of sunlight available and how to minimize the

shadings.

This study presents basic concepts for understanding sun's position and insolation. also gives

easy tools for topography analysis.

Finally, this study shows some theoretical

disadvantages in economic feasibility.

Nomenclature
6 :solar declination angle, degree
a :solar altitude angle, degree
& : solar azimuth angle, degree
© : zenith angle
Ip : Ddirect
I : global irradiance)

subscrip
HRA : Hour angle
LST : Local solar time
PSA : Plataforma Solar de Almerya
AM : Air Mass

Smodule : radiation incident on a titled surface
Shoriz  : radiation incident on horizontal surface
Sincident: radiation incident on perpendicular to the sun
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Fig. 5 Solar Radiation on June-12(real)
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Table 1 elevation(degree) of topography

2131415/ 6789101112

wz| 71 6| 5| 4| 5| 6| 7] 5| 4] 5] 6
Az 9] 9] 9] 9] 9|10/ 10/ 9| 9

e
—

N

©
©
©

A8 1,000kWp, AH] o]

)

] 3 L5 1592 7}
Ast Ao NFuLztog olF &2

. AR He A

% 1,314MWhe] 0.65%%1 8.6mWh= 2 xbo =] ¢l
ZlEEdel 536.04%0/kWh(20d 713)S AL
715 AzF AR 704,357 Holl H]Ele] AzE
4,500 49l Ao Ao, 207 S A
A& 74, Fig. 11 A7)

[e]
w5 dAR Aol

gy Nztg dAr

Wne

Fig. 11 Radiation with topography condition
6. & &

AT = X 38 XA EE AHAL
7t 307e] WE olEAQl AAFE Ao
™ Google earth ¥ Sketch up TZ 133 o]&
@ e AYEA PEe 2EY.

AGurztoz Qg £48 o|2Ho=r ALl
ol AAa. sFE B sdEam, T
5% ME ), APnede Wl Az
o] EAgko] AP Ezte] o3 &HFHT A
7] wjitoll AAIFEA A AP aEzte] o5 &4
#ulge vrobd Aotk aAw APzt
oA e A 7)dxd BAgle] Fx1
Hste edolne APzt F AS A%
@ A7t desy)

FAHoR AYuEzt WYd Be ogd
+=24E Table 29 A sATH(EA] Bkl o3l
TY 1S AL W8 1,000kWp, ol&E
15%, 2AxFol 536.049/kWh, 2037t 7))

Table 2 losses from topography condition
g 1z (%) 5 10 15 20
SAAZE/E) 40 80| 120| 160
7] = (Mfh) | 1,314(1,31411,314 (1,314

=4 5(%) 0.18| 1.19| 3.54| 7.73
1 =41 (Mh) 2.3 15.7] 46.6|101.6
Z)EabAg=el(Wukl) | 704|  704| 704|704
EAN(NT) 1.2] 8.4| 25.0| 54.4
2017 =N (aakel) 25| 168| 499|1,089

R

/f“\
f{//’\ﬁ\*

£/

fn®

2 tlo

HT 24 o iy, o2

HT o i ont

- 90 -

>~
=i, e
Emmlr{mﬁi b
Ho 2 X [o -~
fo OHUUMO
>$%£ o
O;mol'nﬂfl)lé
- >~
oo T =
o™

O

wEan
Hox

Ay
i £

[e2
'ﬂﬁ
it}

2

B
iy

D)

References

&3, 1998, EfFLIA AL, gk
J#]83] | pp. 526~533 (8 pages)

, AT E,
, http://astronote.org
, Had, AFA, =u o8 A9
Zte 9 Q) Zbe) w2 AR A
SR 3] =i, pp. 307~

g,

2o T
o 1@ o [T > 02 o2
2 (e (2 1% ojo 2

=
ol
%

312 (6 pages)

Meinel A.B. and Meinel M.P., "Applied
Solar Energy", Addison Wesley Publishing
Co., 1976

Blanco-Muriel M., Alarcon-Padilla D.C.,
Lopez-Mratalla D., and Lara—-Coira M.,
"Comput ing the Solar Vector", Solar Energy
Vol. 70, No. 5, pp. 431-441, 2001.





<<
  /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


