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Development and Evaluation of LED Lamp with Rectangular Light
Distribution for Growth of Plant
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Abstract: In this paper, plant crops used in the region to grow crops for the LED lighting area of a

rectangle to fit the light distribution to maximize the efficiency of a rectangular distribution was made of
LED lights. After the fabrication of LED lamps, light distribution, and in the area of 1.2 m X 3 m was
the analysis of Illuminance chart. As a result of examining the performance light distribution for total

Emin/Eav is 56%, and the target area of the light distribution compared to normal lamps Emin/Eav is

improved by about 17%. In addition, plants grown in the area to minimize the outgoing light distribution

can be focused on the cultivation area, according to the distance of the plants and be able to have the

best luminous efficacy is judged.

Keywords: Plant factory, Plant growth, LED lamp, Rectangular light distribution

kol ufj$- F Q3
A5l 7+
9l3sle] Hlo
A A

a. Corresponding author; jhyun@cst.ac.kr

Copyright ©2014 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

a
o
rir i =
w2 ogh
kY

£

bulb Bt}e] 94 7o, olHd AEEol &
A AeE g, vd g2 FAE AW 5 d@F

oM AA 5 5 ol WHer Ay, FEsE



A7) AR A 588 =7A, A27A A2 pp. 126-131, 2014 24:

Formation of bad 1nfluences to
cross-breeding owing to the

interference of the illumination

Outbreak ofthe problem of
securing space owing to the
interference of the illumination

Fig. 1. Defects in LED lighting fixtures for growth of
plant.
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Fig. 2. Structure of LED lamp with rectangular light
distribution for growth of plant.

Fig. 3. Rectangular light distribution.
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Fig. 4. Time constants of LED driver.

Fig. 5. Circuit diagram of LED driver.
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Table 1. Main material properties of the IH830H.

Parameter Value
Total Light Transmittance 92%
Yellow Index 0.4%
HAZE 0.5%
Refractive Index 1.49
Flow Index 2.2 g/10 min
VICAT Softening Point 113C
Heat Deflection Temperature 94C
Coefficient of Linear Expansion 6x107° mm/mm
Specific Gravity 1.18 g/cm
Mold Shrinkage 0.2~0.6%
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Fig. 8. Assembled LED driver.
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Fig. 9. LED lamp with rectangular light distribution.
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Fig. 10. Light distribution of LED lamp. (a) rectangular
LED lamp and (b) general LED lamp.
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Fig. 11. Iluminance chart of LED lamp. (a) rectangular

LED lamp and (b) general LED lamp.
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Fig. 12. chart of LED lamp. (a)
rectangular LED lamp and (b) general LED lamp.

Illuminance table

A3 £ H A% (Emin/Eav)E 56%2 49k
Zof| wlE Hx WA wjFdA dm=rt oF 17% F
dEo] AE A 9 o yikte Fds HAs)
shar, A=A wiA] WA HFste] AEEI] Al
23 A EEd HAe Fa&s M F UE AEA
8 LED 22 2§ 7l Aoz vkt 1
¥ 10°] LED #xe] wig FxXE vepyigion, 1
g 11, 12 12 m x 3 m9 &% Bx9 HolE %
T XS YEAT



A7 A A 733 =R, A27d A2% pp. 126-131, 20149 2€:

% A Aol A AHgEE LED 29 4% w ol
WES Aom G F gl A= Austel
A9 Z&e AU + A& AP LED 29<

A#E LED f=Ze] v &% 3 12 m x 3 m9
Hol& &3 X Hol& == EXE #48 23
g Ao AHEld SR AlE 56% 2 ARE fE
of Hla =3 WA wiFdA AE=IF oF 17% FF
Hdv =3, AE Au 79 srem yrhs 3de
FHasbeto] A= wjA WA JFAE F den,
AEgde] 7gd stE HAe Fass 7t 3
= A& 448 LED xHor AHE 7hed Bow

Ho
ol
)

131

REFERENCES

[1] J. H. Kim, B. K. Moon, and 1. H. Ryu, Journal of
Korea Academia-Industrial Cooperation Society, 13,
4725 (2012).

[2] W. Chen, T. Lai, M. Wang, and H. Hung, Expert
Systems with Applications, 38, 11976 (2011).

[3] Y. S. Kim and A. S. Choi, Journal of KIIEE, 25, 60
(2011).

[4] Y. J. Chae, M. ]. Lee, J. H. Kim, J. H. Hwang, T. Y.
Lim, H. S. Jeong, Y. S. Lee, and D. J. Kim, J.
KIEEME, 26, 614 (2013).

[5] I T. Shin, J. K. Yang, D. J. Lee, and D. H. Park, J.
KIEEME, 23, 471 (2010).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


