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This study was carried out to test a red pepper tedding factors which is needed for design and development of an
auto-tedding machine and a performance. According to this test, the results can be summarized as follows: The results of
the tedding factors test according to shape of rotary blade, which is the 0.4 to 0.5 mm brush type, was found to be the
most appropriate. As a result of tedding ratio which includes brush diameters, driving velocities and rotation velocities, there
was generally no significance difference, but the red pepper tedding efficiency was found to be 39.7%. The moisture drying
rate of red pepper was found to be 0.9 %w.b./h in prototype auto-tedding machine and 0.4 %w.b./h in traditional practice.
The drying time was found to be 3 days in prototype auto-tedding machine and the traditional practice was 6 days. The
average variable coefficient of the red pepper moisture content was found to be 16.8% in prototype auto-tedding machine
in comparing with the traditional practice of 35.0%. This test showed a difference around two times, and this difference
was evaluated to be the reason for irregular drying and different drying times.
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Fig. 1 Features of rotary blades by shape.
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Fig. 2 A schematic of the red pepper auto-tedding machine.
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(C) Installation in greenhouse

Fig. 3 A Prototype of red pepper auto-tedding machine.
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Fig. 4 Operation algorithm of the red pepper auto-tedding machine.
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Table 1 Weather conditions of the inside and outside greenhouses
Outside max. | Outside min. Ouiside Inside max. | Inside min. Inside Inside max. | Inside min. Inside Amount of
Day Tem Tem average Tem Tem average humidit humidit average solar
(Month/day) (Qci)' (Qci)' Temp. (ucf' (°C§). Temp. ) Y %) Y humidity radiation
(©) (©) ' ' (%) (MIm’)
8/17 324 21.4 247 58.0 23.6 37.2 89.5 31.4 56.0 15.9
8/18 33.8 22.0 26.3 59.2 23.6 32.6 93.4 27.8 68.9 15.9
8/19 33.7 22.5 27.2 55.4 23.2 359 95.7 25.1 64.7 15.9
8/20 35.7 21.7 27.5 64.2 22.1 40.0 95.5 24.5 60.9 21.1
8/21 36.0 232 28.1 63.5 22.1 39.4 89.4 243 62.3 20.3
8/22 35.0 233 28.1 68.3 23.6 42.2 87.2 25.1 61.8 18.0
8/23 352 23.4 27.8 56.0 24.0 359 83.5 24.0 52.7 15.9
8/24 33.6 22.5 27.4 54.7 23.2 31.5 81.9 24.1 53.4 15.2
8/25 30.9 21.5 242 43.9 22.1 31.5 79.3 24.0 51.6 6.5
8/26 324 21.1 25.4 54.7 21.7 343 85.2 24.2 54.8 12.5
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Fig. 7 Images of red pepper (A) before and (B) after tedding.

Table 2 Tedding properties of red pepper by brush diameters, driving velocities and rotating velocities

Brush diameter (mm) Driving velocity (mmy/s) Rotating velocity (rpm) Tedding ratio (%)

20 37.6

20 50 41.1

90 423

20 39.8

0.3 40 50 40.3

90 38.8

20 364

50 50 48.1

90 40.5

20 392

20 50 413

90 382

20 37.6

0.4 40 50 40.6

90 36.2

20 38.9

50 50 40.2

90 413

20 352

20 50 38.6

90 40.9

20 472

0.5 40 50 41.1

90 43.1

20 35.1

50 50 34.7

90 382
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Table 3 Drying properties of red pepper by tedding type

J. of Biosystems Eng. Vol. 36, No. 6.

Drying time . Max. moisture | Min. moisture | Avg. moisture deSVt;rtlia;do ¢ Coefﬁ.cie.:nt of Drying rate
(day) Tedding type fontent content content moisture content variation (% w.b./h)
(% w.b.) (% w.b.) (% w.b.) (% w.b.) (%)
| Prototype - - 84.6 - - -
Traditional - - 85.6 - - -
) Prototype - - 83.3 - - -
Traditional - - 82.6 - - -
Prototype 81.3 77.1 79.2 1.5 1.9 0.0
3 Traditional 81.1 75.3 78.3 1.9 24 0.0
4 Prototype 71.6 28.0 52.9 13.3 252 1.1
Traditional 73.4 39.0 60.9 19.0 31.2 0.7
s Prototype 31.1 12.4 18.5 6.6 355 1.4
Traditional 71.6 18.8 48.6 19.8 40.7 0.5
Prototype 14.5 133 13.8 0.6 45 0.2
6 Traditional 67.5 14.7 433 184 424 0.2
Traditional 62.1 15.0 32.5 17.0 52.4 0.5
Traditional 42.1 12.4 22.4 114 51.1 0.4
Traditional 23.1 12.4 17.3 43 24.6 0.2

Uebdth 1380 e A127171 0.9 %w.b./h,
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Fig. 8 Drying curves of red pepper by tedding type.

o, #U8 t‘fﬁ o] 517] floHHL Axz)ziel
st} W Hol Al A2 7} 16.8%, 4'633]3
to] Aol Lieniglor, o] Aol <
29} 2247k o)} vhz A,
% 0.55/h% splo, a5

N E R oju] WAIGFE Z7MAI7]H
]_ kol

o H” o
&
ae)
i
O

2

Ao EARE

A HdeRe A dleld BYkx A
A

ARSI S5t], A48 A =B U 2elIAE
29 5 Qe T AF TIPS sk g 9
PR I, 1Y £48, 1R WE 5 217}
o 29ES Baleky, BAH 1F I 54 olgeel
MIGSHE U TR AFOR TAAT)E AZHS T
YT F S AFeI 1 AE ok et
ark

459



x]—,j— ] 04~05 mel ﬁaw Walo] 7 At A
O % YERTH

() 2eA] #71E, THEEY, SRS EHE uiEe
QRINAAT, AAAow FoAde YERA] ke
U, A0 R 39.7%2] 115 wHko] = ZoF
Epstt

(3) TFE0 HAEAEL AZ7)71 0.9 %w.b./h,
82 0.4 %w.b./hoF VR oF 2] o)Ake] 717189
zfo] 7} Wkt

4) AxY F AR A1’4717} 3Jolm, AL 6
A= A7) 7F Ay 315 zAZAlto] 20 01 7
2¥E AR YEh

(5) FTFE2] Ft HolAlTF= AE717F 16.8%, 1Y
2 35.0%= °F 21] o|Ae] Ajol5 yER)glon, o]
zpo] 2 Qld| e B det Az} AT A)o]
7 U= Aog sy ik

J

INS 3

This research was supported by iPET(Korea Institute of
Planning and Evaluation for Technology in Food, Agriculture,
Forestry and Fisheries), Ministry for Food, Agriculture,
Forestry and Fisheries, Republic of Korea.

1. Cho, K. H.,, Y. H. Kim, Y. M. Kim and Y. K. Cho. 2000.
Survey on the present status of processes for red pepper.
Proceedings of the KSAM 2000 winter conference 5(1):278-284.
(In Korean)

460

. Choi, D. J,, K. S. Jang, J. H. Lee, D. H. Pae, B. S. Choi

and H. D. Chung. 1997. Effects of harvesting times and
drying methods of red fruit on the quality in pepper(Capsicum
annum). Proceedings of the Korean Society for Horticultural
Science 15(1):714-715. (In Korean)

. Kim, E. J., C. H. Cho, J. Kim, S. Y. Seo, J. Ryu and Y.

G. Chol. 2004. Effect of covering materials on drying period
and quality of dried red pepper in plastic film house. Korean
Journal of Horticultural Science & Technology 22(4):393-397.

(In Korean)

. Kim, J. H. 2010. Development of the Auto-tedding Machine

for the Taeyangcho in High Quality. Final Report of the
Research Project, Ministry for Food, Agriculture, Foresty and
Fisheries. Sangju. (In Korean)

. Kim, K. W. 1974. Studies on the Hot Air Drying of Red

Pepper and its Effects on the Quality. M.S. Thesis of Seoul
National University. Seoul. (In Korean)

. Kim, Y. H,, H. S. Yoon and H. Jung. 1995. Development

of Agricultural Products Drier in greenhouse. Annual report
of the research project, Department of Agricultural Engin-
eering, National Academy of Agricultural Science. Suwon.

(In Korean)

. Kooli, S., A. Fadhel, A. Farhat and A. Belghith. 2007. Drying

of red pepper in open sun and greenhouse conditions.:
Mathematical modeling and experimental validation. Journal
of Food Engineering 79(3):1094-1103.

. Lim, J. H,, T. R. Kwon, K. S. Jang, K. C. Park, J. E. Hwang,

M. J. Lee and H. K. Kim. 2006. An Encyclopedia of Hot
Pepper Cultivation. Youngyang Hot Pepper Experiment
Station. (In Korean)

. Park, J. G. 2008. Bio-production Machinery Engineering.

CIR, Seoul, Republic of Korea.

. SAS. 2010. SAS 9.1 User's Guide. SAS Institute Inc., North

Carolina, USA.




<<
  /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


