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Design and Development of Cassava Root Plucking Out Machine
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Abstract

This research aimed to solve the shortage of man power for pluck out of cassava roots after digged and
stacked the cassava rhizomes together. The developed prototype used a 5 hp, small gasoline engine to drive the
couple rhizome feeder chains and the four circular saw blades through the wedge belts. The 7 inches diameter
and 60 teeth saw blades were mounted above the feeder chains. The front and the back blades were placed in
the horizontal and the next two blades were placed vertically. The gap of the vertical blades could adjust due to
the cassava stem diameters because the left saw blade was mounted on the adjustable frame. When operated the
machine the rhizomes were flipped over and placed into feeder chains. The prototype machine worked properly
when the engine run at 2,300 rpm.,the speed of feeder chains and the four saw blades were 0.08 and 21.4 meters
per second respectively.The results showed that the working capacity was 703 kg per hour, the loss of cassava
roots was 0.81 %, contamination of stem in casava 1.28 % and fuel cost was 194 baht per rai.
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Fig 1 Prototype of the Cassava Root Plucking Out Machine
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Table 1 Speed of engine/ feeder chain /side saw blade and front saw blade

engine  feeding chain  side saw blade front saw blade

cuttiing speed cuttiing speed

feeding speed
pm (m./s) (m./s)
(m./s)
dia 7 in dia7in dia8in dia 10in

1,750 0.06 16.3 16.3 18.6 23.3
2,300 0.08 214 214 245 30.6
2,800 0.10 26.1 26.1 29.8 37.2

Table 2 Testing result of Cassava Root Plucking Out Machine

front saw blade capacity capacity Plucking loss of Impurity fuel fuel fuel
(kg./hr) (Rai./hr)  Outof  casava (%) cons cost cost
casava root (I/nr)  (baht/hr) (baht/rai)
root (%)

(%)
dai (inch.) tooth-speed

7D-30T-V1 418.02 1.1 98.30 1.70 1.30 0.92 2302 167.29
7D-30T-V2  605.23 161 97.96 2.04 0.66 2.81 7014 359.74
7D-30T-V3  660.70 1.76 98.91 1.09 1.81 261 65.17  299.60
7D-40T-V1 491.57 1.31 98.86 1.14 1.01 1.68 4197  256.92
7 7D-40T-V2 702.93 1.87 99.19 0.81 1.28 1.81 4526 19432
7D-40T-V3 88216  2.35 98.87 1.13 1.23 215 5375  186.17
7D-60T-V1 520.05 1.39 99.19 0.81 1.12 0.88 2212 12856
7D-60T-V2  698.94 1.86 98.99 1.01 1.39 140 3504 14994

7D-60T-V3 82020 2.19 98.62 1.38 1.07 178 4444  169.23

8D-100T-V1  603.85 1.61 98.86 1.14 0.99 143 3682 17714
8 8D-100T-V2  632.29 1.69 98.17 1.83 1.04 1.96 48.91 237.15

8D-100T-V3 77459 207 98.30 1.70 0.99 223 55678 21543

10D-100T-V1 490.57  1.31 97.75 225 0.70 185  46.13  281.80

10D-100T-V2 606.63 1.62 97.93 2.07 1.01 1.77 4414 22355

10D-100T-V3 791.47 2.1 98.40 1.60 0.76 232 57.88  230.53

10D-36T-V1  595.06  1.59 97.61 2.39 0.49 285 7118 35885

10D-36T-V2  606.92 1.62 97.45 2.55 1.19 3.52 88.01  435.03

10D-36T-V3 931.83 248 99.13 0.87 1.156 3.12 7802 25117
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Fig 2 Loss of casava root (%) of the Cassava Root Plucking Out Machine

a9l
d‘ k% dl a o o o o % ] 3 ¥ =< o dldl k73 4
wessuLULIATeslAnTaudlndy  dseneudiagaldilauassgn gasuiradaiulasaiiaeudiesns

a

mxauAuRuAuTnat iy Jgaludes 4 lu anaduigugnats 7 da 60 Wi ludesuuiszunuassluang
4 £ % o a QI ‘ﬁl ¥ dl ¥ v =< 1 ¥ k23 1 o o v

Frunthuazaumds anaeslucuunaddaeludesdedewdieantinulasdnlitloududine dedeiidssion
apnuwuuanuazlfirsesuuduawg 5 usedinilufuinds wodnasesuuuuinnuldmunraniie ludes st
Huwaduiugugnans 7 19 40 W 1ATaeUsINeIWn 2,300 seuan?l paNidagaldiien 0.08 wmsAud uay
ANGLEEulU@Renisdly 21.4 wrsAui amnsnldatiaduls 703 nnjan vadugodeFensy 0.81 Aimddutly

o

fusiiiudesas 1.28 AULanudawmas 194.32 umnsals (1.81 ans/au.)

AIRLANM

o '

mﬂm@u@mﬁwﬁﬁmm @uil RLNEFITT mniim@mmuw SR ULLLLATNARALIAUNN1UIA ﬂﬁ@@")\‘i

LANANTANNEY

AR Aanug, F9Ees nadsAatl uazIun Funssuding. 2555, nseenuLLLazai AT Tud e 219a1sinanie
IN1AT 30 (3): 300-311. . .

WeNANA 9ALLEY, ASY 2MNA, AgauAng auwd wagdsde e1aunny. 2557, nMsRmuAsesAURsud s ud e d
ANANNWII IFANTINYVANGRTINERT 45 (3/1 WiA): 353-356.

WeaWu \@iTuatan. 2549, BvanavesszoznanfuRMsNITAduRTReaNARuazAnN N TBTTTA VRS, yalBanTy
Wenundudnsudawialzmalne. [seuuaaulad]. Lmdqﬁlm- http://www.tapiocathai.org/reference/03.htm, (3 W.A. 2555).

dmineuasmgianisinems. 2551, afiinisinumssesisumdlneiinizilgn 2549/50. ﬂﬁ‘”%i"lxﬂLﬂHﬁli‘LL@“"&Mﬂi‘m

qaney (a30yin, hunassas alsua, NaAs ﬂ@uuimﬁ ol Inatlszidiy, 103 feana, a39Ans AuAan WavgAN WEILd. 2550. AAnIsw
maﬂm:m‘i@mmLL@an@mﬂmmmm@mwﬂimmﬁn@mﬂmmuwmamﬂi“mummﬂummm\‘muummmqvmmmmmm
mi:tmmmnmmLLﬂiﬂmumummamLmemmﬂqN@mmmumﬂmmum@ﬂ'a 1.136-130. T tenansiszneumsdn
FesumenaidauasimuniieindssAnanmnisuanfudzuds. 159 u

YTM @Al SAna LAUNUISF, 4N Lmauwaﬁ Wnpiann ‘Z‘W]‘ﬁ'l’]i gnsun sevnEYTIaYIeA, 1tied wdunised, dszanm
wawugmn, giine dunfastg, Anhde amnde uaTWaEANG sadaunes. 2563, qwLLavwmmLm@w@ﬂammuumﬂvum
BANAMNIAT. $IENUNANITIAE, ADTUIRENHATIAINTIN, NINITINTINHAT.

Anuchit Chamsing. 2007. Agricultural Mechanization Status and Energy Consumption for Crop Production in Thailand. AIT Diss No.
AE...(In process). Asian Institute of Technology, Pathum Thani, Thailand.

Thant, T. K. 1997. A study on the effect of storage condition on cassava roots and the effect of intermediate products on the quality of
glucose syrup. AIT thesis no. AE-97-11. Asian Institute of Technology, Bangkok, Thailand.




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


