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Abstract We developed a parabolic reflector based daylighting system which can be used as an alternative indoor daytime

lighting device such as for fluorescent lamps. The system comprises three main components : a daylight concentrator made

of 4 pairs of parabolic reflectors and mirrors, a silica optical fiber bundle based light transmitter, and 4 light diffusers for

the final indoor delivery of the collected daylight. We analyzed the performance of the system and revealed the system

efficiency and daylighting factor. All test methods follow the rule, NR PV601 : 2007-daylighting system, governed by Korea

Energy Management Corporation.
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Fig. 2 Construction of system.
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Solar daylighting system
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Fig. 2 Sort of system.
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Fig. 4 Concept of the parabolic mirror.
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Fig. 6 Solar tracking controller.

Table 1 Specifications of controller

Sensor control State,
Control method and Calculation . weather,
ceiver .
control time

Auto and Tracking under 0.1

Control mode .
Manual control precision deg.

Altitude :

E
Azimuth over 230 deg. Sunset ast

Tracking motion Azimuth :
range South
S
Altitude over 80 deg. el.lso.r 99-level
sensitivity
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Fig. 7 Manufactured product.
Table 2 Specifications of product
Sort Specifications
Size 875%355x1007 mn(WxDxH)
Cogf:;on 0.28 m
Size 280%280 mm(320)
Collection area 0.07 m'
1 Focal length 160 mm
reflector Material Ni(Rd, Al, SiO2 coating)
Reflectivity 97 ~98%
Width 1mm
Size #25%x4.47 mn
o Reflectivity over 90%
reflector Radious of R31.01
curvature
Material Quartz(Al coating)
Driven Altitude 0~85°
range Azimuth 60~300°(South : 180°)
Type DC Geared
Motor Power 1.44W(24V, 0.06A),
consumption  reduction gear ratio : 1/500
Reducer Reducti(?n gear 1/50
ratio
Drive ];::;Ei:lg Tracking sensor and Program
;eoigt within 30 kg
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Fig. 8 Basic structure of light diffuser.
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Table 3 Measurement conditions of system

° Data : July 26~27, 2012
o Measure period : 08 : 30~17 : 30(1 mim.
unit)
o Weather condition : sunny day, 25~33C
o Measure room : Dark room
(reflectivity 5%)
° Dark room size : 6,000x6,000x2,500 mm
° Collection area : 0.28 m’
° Diffused area : 0.36 m’
o Transmission length : 20 m
o Triangle diffuser(4 ea)

Measure
condition
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Fig. 10 Key map for system efficiency measurement.
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Fig. 13 Measurement of indoor average illumination.
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Table 4 System efficiency

Parabolic daylightning system

Extenal
Measure normal InPut Oquut System
Time {lluminance luminous luminous efficiency
(1) flux flux %)
(Im) (Im)

08 : 30 108,100 30,268 7,118 23.52%
09 : 00 111,300 31,164 7,404 23.76%
09 : 30 118,800 33,264 8,019 24.11%
10 : 00 115,500 32,340 7,954 24.59%
10 : 30 98,400 27,552 4,972 18.05%
11:00 122,700 34,356 8,769 25.52%
11:30 126,600 35,448 8,218 23.18%
12 : 00 90,100 25,228 2,664 10.56%
12 : 30 122,400 34,272 7,233 21.11%
13 :00 123,000 34,440 7,439 21.60%
13 :30 125,100 35,028 8,893 25.39%
14 : 00 119,200 33,376 8,452 25.32%
14 : 30 120,500 33,740 7,657 22.69%
15:00 117,900 33,012 8,476 25.68%
15:30 118,600 33,208 7,941 23.91%
16 : 00 111,500 31,220 6,892 22.08%
16 : 30 107,000 29,960 6,822 22.77%
17 : 00 93,900 26,292 5,670 21.56%
17 : 30 83,400 23,352 4,768 20.42%
Aver. 112,316 31,448 7,124 22.41%
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Table 5 Average illumination
Indoor illuminance(Ix) External External Indoor
Sort horizontal normal average
S01 S02 S03 S04 SO05 S06 S07 S08 S09 S10 S11 S12 S13 S14 S15 Sl16 illuminance illuminance illuminance
8§:30 81 98 113 110 62 80 126 117 153 115 115 142 115 128 98 111 44,400 71,200 111
9:00 144 153 181 173 115 130 224 217 232 202 192 222 193 212 161 173 60,800 92,100 185
9:30 146 173 199 180 124 125 210 194 201 175 163 190 169 194 136 152 65,700 91,400 171
10:00 161 198 142 135 124 136 164 157 206 217 196 226 209 228 164 175 75,700 94,000 178
10 : 30 236 286 279 257 204 219 307 295 337 290 249 280 284 303 215 229 92,200 110,300 268
11 : 00 250 314 228 219 216 253 276 272 378 330 283 296 319 332 242 244 98,200 114,100 282
11 :30 214 229 208 192 202 228 232 227 341 320 206 216 285 311 181 225 95,800 108,900 241
12:00 279 344 230 220 235 264 282 279 399 365 265 280 355 358 256 258 101,100 113,400 294
12230 245 305 190 184 210 245 242 241 366 342 274 282 291 299 237 232 101,600 110,000 267
13:00 306 388 219 212 274 331 278 276 435 408 374 377 346 341 343 325 114,700 125,800 335
13:30 396 464 326 300 311 332 368 357 535 509 414 425 421 425 360 357 113,700 126,900 399
14200 372 482 308 289 299 299 319 306 504 499 267 293 390 434 236 259 114,400 133,100 349
14 230 315 393 239 225 252 286 305 297 347 380 228 245 267 314 194 215 92,900 114,300 288
15:00 297 358 261 259 245 276 371 376 381 400 338 369 260 281 293 300 95,500 119,600 327
15:30 233 285 177 174 193 179 275 272 340 355 220 257 237 270 191 213 81,000 111,500 248
16 : 00 248 277 237 229 208 199 311 309 347 377 277 297 208 222 254 244 69,700 104,300 275
16 : 30 212 262 175 168 170 193 239 239 215 246 263 256 142 156 223 211 61,500 98,100 219
17:00 174 219 118 114 138 164 162 216 228 259 199 214 159 182 173 179 49,700 87,900 187
Aver. 239 290 213 202 199 219 261 258 330 322 251 270 258 277 220 228 84,922 107,050 257
Hgago]l P FFAF LTS JNdstar g 4. Kim, Y. S. and Kwon, K. W., 2009, Skin load re-
Al=gle] A vgoin] A Y ARE EFE AL duction technology of building, Korea Green Buil-
|29 needs, AlA7F A3 W T8 THFAOE 1L ding Council, pp. 38-41.
Hate] AAE SHE Skl A 78S 10 5. Yoon, Y. J, 2009, Architecture and Daylighting
A System, Journal of the Korea Solar Energy Society,
728 Vf)l. 8, No. 1, pp. .3—10. .
6. Kim, S. H. and Kim, B. C., 2008, Solar Dayli-
ghting System, Journal of th Korean Society for
1. Park, H. K., 2019, Optical fiber type sunlighting te- Precision Engincering, Vol. 25, No. 10, pp. 33-40.
chnology, ceramist, pp. 44-62. 7. Kim, D. H., Yoon, K. H., Yoo, K. J., Jeong, J. W.,
2. Sung, T. K., Lee, C. 8., Lee, E. V., Park, Y. M, Joung, Park, N. K., Ahn, H. K., Lee, E. I, Lee, K. J., Han
C. B, and Kim, B. C., 2012, Performance Evaluation ’ o ’ ’ ’ ’ ’ ’ i
of An Azimuth Tracking Prismatic Daylighting Sys- S. 8., Shin, H. K., Yoo, K. §., and Han, Y. C., 2007,
tem, Journal of the Korea Solar Energy Society, Vol. Solar-energy parts of New and Renewable energy
32, No. 3, pp. 129-137. RD&D Strategy 2030, the Ministry of Commerce, In-
3. Lee, S. C., Jeon, H., Park, H. K., and Kim, K. H,, dustry and Energy.
8. Korea Energy Management Corporation, 2007, Re-

2010, Information business for optical fiber type sun-
lighting and technology, the Ministry of Education,
Science and Technology.

(© SAREK

newable energy facilities assessment criteria-PV so-
lar panel PV 601 : 2007.




<<
  /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


