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Multipurpose vegetable and fruit dryer
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Abstract

The vegetable and fruit dryer was developed and studied using liquefied petroleum gas (LPG) as heat
source. The dimension in width x length x height was 1,220 x 2,440 x 1,220 millimeters, respectively. There are 18
stainless product trays with the dimension in width x length of 750 x 1,000 millimeters, respectively. The dryer’s fan
was a cross-flow type generating strong wind evenly distributed at low rotation speed of 617 revolutions per
minute. The fan is driven by a 0.75 kW electrical motor. The dryer is designed to circulate hot air resulting a
reduction of heat energy. Dryer temperature depending on products and could be adjusted. In the first research,
the dryer was used to dry boiled mungbean which is one of steps to produce fried mungbean of the Chaipattana
Foundation. Later, it is applied to several vegetables and fruits such as dried banana, dried longan, chili, etc.
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Figure 1 Multipurpose Vegetable and Fruit dryer
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Table 1  The testing result of Multipurpose Vegetable and Fruit dryer
Topic of test Boiled Banana Chilli Longan
mungbean meat
Weight of fresh product (kgs) 72 150 60 140
Initial moisture conten (% w.b.) 60 65 80 85
Weight of dried product (kgs) 52 60 15 25
Final moisture conten (% w.b.) 45 22 12 14
Ratio Dried : Fresh 1:1.5 1:25 1:4 1:5.5
Drying Time (hrs) 1 16 14 10
Hot air (°C) 60 75 65 75
LPG Consumption (kg / hr) 0.5 1 0.85 1
Table 2  Cost analysis of using the dryer
Product Unit cost ] . The payback
Of fresh product Price sale The break even point Period
(bath/kg ) (kg/year)
(bath/kg) (year)
dried banana 30 40 1,850 417
dried chili 90 140 620 3.33
dried longan 205 250 260 2.22

Figure 2 Dried product

) D
LATENBLILVNAD



524 iasaNaLwieEn 7 42 91709 3 (WiAw) FUENe-FUI1AN 2554 2. InEAanfineeg

AANT0INA

wipseuueinuaznaliuunafieenuunairets Haupnamnnziuaudaansesdld uavaenuuy
Wiluawiniufasildaiaieifedinsiagwaeannisain fwlueieseuasdfanaumuaamazdunis
ALWHIRMNT zﬁ'qu@w’mu@ﬂﬁmﬁﬂLﬁ'@mﬁuwummﬁm ﬁmiaaﬂLLuu%quqlﬁmﬁuﬂiouai@Namﬁmmﬂlﬁaﬂwmmvau
mﬂmmmmﬁmLﬂumﬂmemnm@uu@”mmﬂmmmummmmuwﬂumamm@mmmm@umLL@ uHugn nNg
UinauuunnadnuLouny (n19nsEsan) FldnsnsrareaNssinsLeRel LRI ILT9 uralinnseLus
dulilogneiaie nnseeutsesanienlianunsnBauanenndunn it ludisranadusansnsianamin s udn
Fewdsldann wazanmmeseuifudeyaniseuudednuazaaldiaiase liur Sadesindu ndae win uazails
(Figure 2) ldman1snmaeuna Tablel %qmm‘uLLﬁﬂuLL[ﬁi@”WmVﬁﬂia‘sfﬁLL@”%’@fﬁﬁmﬁmﬁuﬁmﬁﬂmGﬁﬂu%’@m
mmmmmmmmammqmmnmem”l,mﬂmmwmmmmmvmfmmmm iy nhseundaaazsiasauidlu 2 srar Aeau
A¥ausn 8 Falu grunianiou W8 75 asrTalEes aanvunyenninthduieatndenndy 10 4alug el
uilnaneifhuinna udathaneusiean Ussanns 8 9alu Aayldndasenusiantinnumaesesfans dauwinteuey
Fasinnnsantnfeuriewiun1eindlfats uazas rﬁmmﬁm@munﬁ@u?@u@ﬂﬂﬁmmn ‘Emm@m”mqw??ﬂmm%u
anad 1Ning ) anfougedas mﬂmmmmiﬂmmm Tunsiissinnamsgatans Inedn FANATRIALILT
100,000 U 811971 5 T Ananniseuui 40 Ass e T sidiayasa Table 2

agu
e LuisuLLnIATeenuuLaF Ul ieuuisinuazaaldldivanaatindoaiy - Haum  3en
wNNzaN UsrABnanniseuuiy pnAaeaAsesh naslduazaan

AnvaLAN

varaupnud Wi finguAseirnaaudimaiuien antiAdenensisns nedTINnnEes  uas
Wt fgufiseinemaisnauduny aonuAsenemsisanam neidsnianems faelunisaireiuuny o
naasuiudaya auatnisnaFnanuiunadiagantsos

<

2 a
LAN{19A198Y
7énm oUszhng Bee ensT uazqing uyadan. 2541, wenanamsundAseseLULLLYTNA. nqrddERAInIINnAINIfiLAEY
A0S EATIAINITHN NINFTINNINEAT AFINT NNN. 12 U,
Tusis  uwanila Wua QHANS uazgring uyadan. 2536. MEUKALATESELLINAINLITZAIAULLNNA. NGNISRAAIMNITNUAINITALNALY
ANNUASEINHATIAINTTH NINATINIINBAT ARANT NNN. U, 14-20.




<<
  /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


