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Automatic Sunflower Sprouts Machine for Household

FARng aNUALAY' NUNNT UEYUsaRTns’ Wazasans ARALAANAS'
Rattikorn Sombutkaew', Kanokpon Bunya-atichart’ and Orachat Chitsobhuk®

Abstract

Nowadays, there is a household vegetable cultivation that can maintain a controlled environment to suit
the growth and the quality that customers’ need. This study was designed to use an automatic machine for
sunflower sprouts cultivation using the sensor to control the temperature, the humidity to suit the water intake that
is suited for the plants growth. By evaluating the performance from the designed system comparing it with a
standard tool. The moisture value is miscalculated by 1.08%, the temperature is aligned with the standard tool. A
controlling the sunlight with and without shading system was used throughout the cultivation period. Three trays of
sunflower sprouts were used for each the designed system. The 6 days of sunflower sprouts were harvested and
recording the harvest quality; the stem’s length (cm.), the width’s length (cm), the total soluble solids; TSS (%) of
the stem and leaf. The width of the stems and TSS of the stem and leaves that were grown from the automatic
machine without shading system have the average of 2.12 cm.,1.0% and 2.3% respectively. Which was more than
the sunflower sprouts that are grown by the automatic machine with shading system; their values are 1.8 cm.,
0.5% and 1.4% respectively. The length of the sunflower sprouts from the closed system is longer than the ones
from the opened system. The result from planting the sunflower sprouts by the automatic machine without shading
system had a better quality suitable for consumption.
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Fig 1 Block diagram of automatic sunflower sprouts machine for household.
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a) Structure b) Commissioning

Fig. 2 a) The Structure of automatic sunflower sprouts machine for household and b) Commissioning.
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a) The sunlight with shading system b) The sunlight without shading system
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Fig.3 Measurement of length and size of sunflower sprouts cultivated by controlling the sunlight with and

without shading system.
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Fig.4 Comparison of sunflower sprouts germination by controlling the sunlight with and without shading
system.
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a) The total soluble solids; TSS (%) of the leaf.  b) The total soluble solids; TSS (%) of the stem.
Fig.5 Comparison of sunflower sprouts germination by controlling the sunlight with and without shading

system.



'

354 1pTRamIzsi % 49 a17ud 4 (MiAw) 2561 0. EAARFinEmT

A9 DUANITNARD

mﬂmmmmﬁmmw%wm:qmmﬁ Tu@'qummuﬁmmm%wmx@mﬁqmummﬂ ANHNT0ATINTLANLTY
wazguund tnelddumas SHT 31 %qmmmf?ﬁﬂﬁ%\immm%uumqmmﬁw%’@uﬁu

AnuANINAResiaLFELITIRLIENINg SHT 31 fu EBI 20 %Vlﬁm'ﬂszﬁ'ﬂmmﬁmwmmmqmugﬁﬁﬁu
0.5% Az lFANANURANAIAIRALIBIAYNLTIINFL 1.08 %RH

mﬂmimm@mwaﬁumumﬁmﬂﬂé’wm?mu@34LLMLLUUW@NLLM%QW%LL 85 %RH a1 lun19wy 6 Ju
THaEan Az umTn 360 nu IEEuMIURYTaNTmNAuTN 2,598 NFN FaANNENdleRe 18.2 muFALAT Wy
@uﬂ'ﬂmqm?ﬁ 1.86 Tadmns uaziBunnaesudeiiazanenin (%)m@ﬂumﬁlﬂ 0.57% uazaduieds 1.4 % deazilan
Léfumu@uﬁnmmmﬂ?mmmmLL‘ﬁeﬁﬂmwﬁﬂ (%) m@ﬂ‘uLL@z@‘hﬁuﬁ@mdﬂmuﬁmmmmLﬁ@qmquzﬂgﬂﬁfmmi
‘L%‘ﬁﬂfaﬂ'wLﬁmiumamuqmm@?mLﬁu‘im mnmi‘wmmquzﬁumum:ﬁuwné’wmsmu@uumLmuvl,aiwsml,mﬁ
AR 85 %RH narlunisnieg 6 91 Idudaaniumnzdunin 360 niu ”Lﬁﬁumumﬁuq@ﬂ%wmuﬁﬂ 1,980 nfu
ANNENILRAY 12.6 wjumum Lﬁumﬁuﬁnmqmmﬂ 2.06 HadRT LAzt Funnesudanazaein (%) m@\ﬂm%ﬂ 1
% uprdnduledn 2.26 % ﬁﬁwmmmumumummm@ AvLTes LA NN ATRIRana Hesann
ANENIUBIATNAULNINIINITATLIANUAILLLING WA

dgUuan1snaang

= D) o o wm o o o A % Y ol o % E1

wizagzFunuazdanuLdn TR wiuaiewldnismisdedinisliiuuuacuauaNTuLAL
wuuwsuauaz lins s limasauagdiddinismnzuuuldnseuasianeuzeay a1sunss desaniafiufien
wazHiBuIeiaiaza il (%) WINNFIULLNGNUAY  tesasiaanuunliaiunsoinanudludRaunansels
e ieaNsaINisnguAp NIl A NEANA A LR + 5 % wazlAfuniunzienniamnIng Ja1su
891 ANFUATN UAZATUNIWELANLUL WAz ANFaN19 L3N ANINNMULING LAY wanannieiagae 1
Jlifazaanaunalunismwizsiuniunsiusaniinau

AURLANM

d

1020uAN AnNTumAlulaEnITAnddIALIMINIAIANIETY AnenaRTNNIARIRANANR A gung N1
atiuayunulun1iay

1aNd198194

Bunu 1) 19a0A, TN ANgaEn, finanssa Aa1ing, ofilds datlgns uazniwa Andunuui. 2560. dnvenualulasniu.
Garden & Farm vol.11: TNULAZAY, BNTUNSWIWAILAUARLIITES, NPINNWHMIUAST. YN 8-26.

Lﬂ‘ﬁq‘ﬂﬁ urlsssu. 2548. Aunflulasmauinsaiaas. Arduino UNO, AN AaNLOUS ABUTAY, Nganne.

Faunngnl woangud. 2558, maﬂﬂmqmﬂ@ﬂLme:‘W:"NLmeJWﬁwam'amammLmuim@ AUNTNTBIFUBEUNIURZTU. Wﬂﬂam
Wraaw, nedtmaluladnisness, aofumalulainszasuinddpnmmsaianseils qwmmmmwmqummﬂm, A,
TUNT.

SENSIRION. 2651. SHT3x / SHT7x Humidity & Temperature Sensor. [i:‘].l‘i.lﬂﬂui@ﬂ]. meﬁlm © http://www.sensirion.com. (28
FANAN 2561).

”mefmmmsnmmm 2560 Tt DC12V Green — 01, [svumaaulawl]. unasnun: http:/www. Tapu-mishop.com/product. (28 fAIAN
2561).




<<
  /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


