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Abstract — The fiber mat catalytic burner that uses infrared radiative heat obtained by flameless catalytic combustion
was manufactured and tested to investigate its combustion characteristics. About 9 to 17% of combustion heat was
released by sensible heat during the premixed catalytic combustion depend on combustion condition. To find out radi-
ation intensity with distance between catalytic burner and sample, the equation that calculate the receiving surface of
radiative energy under the fiber mat catalytic burner was driven. This equation was well correlated with the drying rate
of melamine. The drying experiments were carried out to the melamine, wood chip and agricultural pallet by using the
fiber mat catalytic burner and the energy efficiency was calculated from drying rate of them. The energy efficiency of
the fiber mat catalytic burner reaches to 79% in maximum for drying of the wood chip.
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Fig. 1. Diffuse radiation to a hemispherical surface.
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Fig. 2. Variation of the receiving surface with distance under fiber
mat catalytic burner.
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Fig. 4. Schematic diagram of drying experimental apparatus using
fiber-mat catalytic burner.
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Table 1. Comparison of radiation intensity and maximum drying rate
of melamine

Distance between burner Radiation intensity ~ Drying rate (Ave. 3 min)

and melamine (mm)  kcal/em>h  ratio g/min ratio
25 0.56 1.00 7.87 1.00
50 0.50 0.89 6.60 0.84
75 0.46 0.81 6.20 0.80
100 0.42 0.74 5.87 0.75
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Table 2. The efficiency of energy utilization for catalytic burner in drying of the wood chip, agricultural pallet and melamine

Distance between burner and sample 100 mm 75(or 70) mm 50 mm 25(or 30) mm
Max. rat 54.6% 59.8% 63.3% 74.6%
Heat Load: 0.64 kcal/cm®h S e ” ” ” ”
Wood chi H,0%: 52%—20% 56.6% 60.8% 63.6% 69.4%
P ) Max. rate 54.6% 59.8% 722% 79.4%
Heat Load: 0.85 kcal/cm”.h
H,0%: 52%—20% 56.8% 61.9% 68.3% 70.8%
Max. rat 49.1% 56.2% 70.2%
Heat Load: 0.64 kcal/cm?.h . a Dra ¢ . . ’ ) ’ 0 ’
ricultural pallet H,0%: 15%—>10% 37.0% 43.9% 50.1%
agricniutp ) Max. rate 57.9% 632% 79.0%
Heat Load: 0.85 kcal/cm”.h
H,0%: 15%—>10% 35.1% 46.8% 51.6%
Max. rat 52.1% 54.7% 58.2% 71.2%
melamine Heat Load: 0.64 keallom*h H 0%:a1X7<Vroa—e>0.1% 37.6% 262% 503% s42%
)
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: Area; A, of surface 1; A,, of surface 2 [m?]

: Area of catalytic burner square surface by  and b [m?]

: Distance between burner and sample [m]

: Radiation intensity [W/m?]

: Radiation intensity at point in normal to radiating surface
[W/m?]

dqa, - Heat flow rate by radiation at d,, [W]

r : Radius of hemisphere [m]

W, : Total radiating power of surface 1 [W/m?]

¢  : Angle with normal to surface

1. Pfefferle, L. D. and Pfefferle, W. C., “Catalysis in Combustion]’
Catal. Rev.-Sci. Eng., 29, 219(1987).

2. Hodnett, B. K., Heterogeneous Catalytic Oxidation, John Wiley
& Sons, Chichester, England, 189-239(2000).

3. Trimm, D. L. and Lan, C.-W., “The Combustion of Methane on
Platinum-Alumina Fibre Catalysts. Il Design and Testing of a
Convective-Diffusive Type Catalytic Combustor; Chem. Eng. Sci.,
35, 1731(1980).

4. Song, K. S., Jung, N. J. and Kim, H. Y., “Combustion Charac-
teristics and Design of Fiber Mat Catalytic Burners, J. Energy
Eng., 17, 77(2008).

5. Cerri, 1., Saracco, G, Specchia. V. and Trimis, D., “Improved
Performance Knitted Fibre Mats as Supports for Pre-mixed Nat-
ural Gas Catalytic Combustion)’ Chem. Eng. J., 82, 79(2001).

6. Kim, S. D,, Lee, S. H.,, Rhim, Y. J., Choi, H. K., Lim, J. H., Chun,



rESTl 1#A2] el EAldE 54 1055

D. H. and Yoo, J. H., “Drying Characteristic of High Moisture
Coal using a Flash Dryer) Korean Chem. Eng. Res.(HWAHAK
KONGHAK), 50, 106(2012).

. Kim, O. S., Lee, D. H. and Chun, W. P., “Eco-Friendly Drying
Technology using Superheated Steam’’ Korean Chem. Eng. Res.
(HWAHAK KONGHAK), 46, 258(2008).

. Nema, P. K. and Datta, A. K., “Infra Red Drying and Hot Air
Drying of Potato: A Theoretical Consideration J. Food Sci. Tech-
nol., 41, 580(2004).

9. Seo, Y. S., Cho, S. J., Song, K. S. and Kang, S. K., “A Fiber-mat

10.

11.

12.

Catalytic Burner for the Heating System of PVC Tiles) Int. J.
Energy Res., 26, 921(2002).

McCabe, W. L. and Smith, J. C., Unit Operation of Chemical
Engineering, 3rd, McGraw- Hill, New York, 371-397(1976).
Radcliffe, S. W. and Hickman, R. G,, “Diffusive Catalytic Com-
bustors) J. Inst. Fuel, 48, 208(1975).

Park, W. S., Far-Infrared Radiation Technology and it’s Appli-
cation (Korean), Laboratory of Korea Far-Infrared Radiation
Application (1997).

Korean Chem. Eng. Res., Vol. 50, No. 6, December, 2012




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


