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Design of Lebmuernang Banana Dryer with LPG Gas Infrared Radiation
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Abstract

Lebmuernang banana is very popular for consumption in the south of Thailand because Lebmuernang
banana provides good taste like a Cavendish banana. For this reason, many farmers in Chumphon province
prefer planting a lot of Lebmuernang banana, which therefore causes banana yield to be over-supplied. To
reduce this problem, banana is processed into dried banana. Many drying processes use heating by solar
energy, the temperature and the drying time which cannot be controlled precisely. In addition, the convection of
heat from the use of electric power and convection from LPG gas wastefully consume energy. The objectives of
this research were to design and develop the banana dryer with LPG gas infrared radiation to reduce the power
consumption and drying time. The dimensions of the dryer were 90 cm wide, 100 cm long and 120 cm high. The
dryer consisted of, 3 trays of 50 cm wide and 75 cm long and 4 ventilation fans in the circulating air inside the
oven, 2 infrared gas burners for heating, which was controlled at 51 - 53°C. The samples of this experiment used
3 kg of ripe Lebmuernang banana for each tray. The samples were dried until the moisture content reached 40 %
db. After that, the drying bananas were in each tray measured for the color and the firmness. The results showed
that the drying time was 20 hours and the thermal efficiency of the drying was 67.5%. The color and the firmness
of banana drying in each tray were not significant. The average value for L *, a *, b * were 39.49, 7.80, 27.42, with,
the average firmness equal to 6.97 N, respectively.
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Figure 1 The Schematic diagram of Lebmuernang banana Figure 2 Position for measuring the temperature
dryer with LPG gas infrared radiation consisted of distribution inside the oven

(A) Stainless steel tray (B) Gas burner
(C) Ventilation fans (D) Control unit (E) Gas tank
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Figure 3 Average temperature distribution of tray Figure 4 Relationship between moisture ratio and
drying time
4. MSNARALWIAMUNINARINAILDL
ANANNLANFNINATINIENE (AE) ¥indy 11.34 AnALaan L*, a* b* winfiu 39.49, 7.80, 27.42 LAZATAIN
wiileledewinty 6.97 T asuArlifeuuendeiuluneadn WewRenfanfuis 3 0 A usuuanis
Anrzfanuienalalun@nsnsindaaduileunseuuiesaefadaunsee wudnanuianalantasnugaesnansioet
HedutaresdnAng  warsamAresAnseT  ifeemuansafilunieadn  dleuBeudieniufionenely
N

FTUNANITNARDY
HANNINIZANLFRTBRUUNATEII 3 DIAUANANAY 2 aeAmaiies Harmauianaatiuay ndnuinas
svungnIAasn i nfeundeuilldaaiunnn - A miudnsnisduldesdem@ssianiseuuiniiends  wudn
= o o S 1§y > s &£ a o P Y o gy
wesLuTiuLLuSEfAlEde 9.97 vwindaseuuimildilanii uwiarsfauainnisliufia LPG Hdnldne
gendudndienia 10.78 uw/ndasauudwitAlansy (MA1ufayedu o Tufl 4 wneu 2561) 41MANIAINUIATES
wipsauufuuLm A sfeuii B nnseuInndtie 4.4 wih AviliileAadnmnisaundesdemasliuansieiy

dgUuan1snaang
- [y jo aAa ¥ o P a a a Iy o
wrasaundnalnenisuafadaunseanuylfuia LPG Nuss@ninimidemaindau 67.5 % n1snszaiefiaed
fruMNRLe9a 3 nnRgunnRInAiRLaiu aqunsnaundaeduiaus 9 Alaniw 1dnan 20 4alue IneliasAnuay
PRINTALLIA 40 % db TULARZDIARAIANNLANANNKNATINTENE (AE) AAsLuiaeas uanfteaiuluniedda
InaAauane lalunan usilA IndLAe e Un1s AT LILUNI AN FAUANTIBIAANA

AURLAM
29IDUAMTINANHINATIRANITHANARAT uﬁn@mﬁmﬂiml,m?'mﬂ@ WAZHENINGIANARS 289401104
walulaginszanunddnmunmsaianseta 3 qwmmmmﬁmm@mmﬂm Frutiuaguds Funigiud uazhningiadl
(BLNAYINLLE) wsl,umiﬁﬂmwﬂumummwLﬂuﬂiVTmummiwmw

1aNAN9819DY

naunsneAun1stloyon. 2559. ﬁaﬂa%wﬁqqﬁmm?’nﬁqmﬁuﬁ@mmmwa [sruuaaula]. WaaR: http:/Avww.ipthailand.go.th/th/gi-
011/item/71. (2 WN18IU 2561).

inemsinalng. 2559. AuAninuast] 60 dayaanaaialn. [sruueeulad]. WHATN: https://www.kasetkaoklai.com/home/2017/01. (11
LHBEIU 2561).

Tirawanichakul, S., W. Na Phatthalung and Y. Tirawanichakul. 2008. Drying strategy of shrimp using hot air convection and hybrid
infrared radiation and hot air convection. Walailak Journal of Science and Technology 5(1): 77-100.

Zhongli, P., C. Shih, T. H. McHugh and E. Hirschberg 2008. Study of banana dehydration using sequential infrared radiation heating
and freeze-drying. LWT - Food Science and Technology 41(10): 1944-1951.




<<
  /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


