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Abstract : This paper presents an effective cooling dehumidification method to remove odorous gas from
food-wastes. The odorous gases, such as Styrene, Ammonia, Hydrogen sulfide and Acetaldehyde, are produced
in environments where temperature is 50~80C and humidity is 40~70%. Under such conditions, experiments
are performed reiteratively using experiment equipments. The effect of the cooling dehumidification is measured

via measuring instrument, and this research is focused on improving efficiency. The effect of cooling

dehumidification using measuring instrument is validated. At 80T, four type of gases that was mentioned

previously showed generally better cooling efficiency with a good result for a component concentration.
Among them, hydrogen sulfide gas demonstrated the highest reduction of 50%.
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Fig. 1 Experimental apparatus
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Fig. 2 Styrene experimental data
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Fig. 3 Ammonia experimental data
(inlet humidity 50%)

A7) Age 20 AT FY §9 o 7 ppme
24 3429 71¥9 5 ppme o] de FEE
Bt o, $5E S0%E A =2 APIH
oh A¥E% 7 ppmol9E SEUoHE o 408 F
7128 5 ppmolstE Ho} Hom o g Azt &
o= oF 41 ppmABEE Yo} HT. oF 2%HEe
e B Yo, YF L5t ¥LFE 1 &
ol 9 FA gt AT 37 $57F 40%ET
%0 ge 3348 958 & U



0.5
r Inlet Temperature
[ —— 50°C
0.4 | 60°C
T 70°C
—— 80°C
0.3
£
Qo
Q L
0.2
0.1
Inlet Humidity : 60%
00 -uu..I....I....I....I....I....I....

Time(min)
Fig. 4 Hydrogen experimental data
(inlet humidity 60%)

Fig. 4= 4389 9 3 A&
To® Ag3 Adxolt

47 AE9 < 47 7Y &9
o2A A H 71EY 0.2 ppme Ao

Ela=
Fdddon, 55 60%E A st=F A3
]_

Zarag 7

azAl

it

% 71EAQ 0.2 ppmo]stE wol How, oF g
A7 Tol= 9F 012 ppmAEE Yol H ot

°F 60% B =Y A A7) doH, dF =
7V 45 1 880 9 FA YEHRH. 4T F
7] EE7F 50%EY £ H B $E5TE 958 7

1.0
i Inlet Temperature
[ —— 50°C
0.8 | 60°C
i 70°C
—— 80°C
0.6
£
[}
Qo L
0.4
0.2
Inlet Humidity : 70%
0.0 [ 1 1 1 1 1 1

0 10 20 30 40 50 60 70
Time(min)
Fig. 5 Acetaldehyde experimental data
(inlet humidity 70%)

Fig. 5% 3 22059 3 A< o ELH =

£ °F 0.8 ppm
< ol ste FE

IR -
=
[y
g
g
(2]

Outlet Air ppm

o 1 1 1 1 1
30 40 50 60 70 80 20

Inlet Air Humidity(%)
data in the
humidity of outlet air PPM

Fig. 6 Ammonia analysis inlet air

12 Inlet Humidiity : 40%
Inlet Humidiity : 50%
Inlet Humidiity : 60%
Inlet Humidiity : 70%

Inlet Humidity : 80%

=
o
T

coeeoce

o
©©
T

Outlet Air ppm
o
(-]
a»
a»
a»
(e )]

=)
'Y
T
armce»
QXTI
@® o9 )]
[ene s )

o
N
T

50 60 70 80 %
Inlet Air Temperature(°C)
Fig. 7 Acetaldehyde analysis data in the inlet air
humidity of outlet air PPM

S
&

_39_



W2k Agel o FA= 2897 AAA FHAAN B 2FHA

gee A% Ad Ane ofFA8Ee] 71E
BAd HolHE $527A 40~80%7HA1 8 ¥l
wpet 49A 2= 50~80Te GEdAt &
e gotry] gt NG A3t Azt

Fig. 72 oA ELH =S oz 493 2434
oltt. A7 F 719 AHE HA 219 &%

M eEE NFEoR APston, Fi5L B
TE= 08 ppme 7|EoE AFEYT

Ag Ao 4 FEEE Aol o g
WehE Holx ofgtom W Koz Yo RIT
b AEHS dee ¢ F AT

3z Az =
AAN B3 AFA A
< @it

L ofy
=2
. fo
e

2. ¢m ot} oHELH $E
807 o) detel mheh 4B £EEA 5

0~ 8
0Ce AaAA} EAL Lolrr] Yt B
A3 L5271 5 J9@Q0C)NA AEFEEY Za
7b we] Agste Ao R FRls g
3. ol e ARoA A2 GHA
B2 AAs =Y 97 Ao Bed a3E
BAGE AL AT
ZHn2s

L 9=, AAE, 2005, “A8 €Y 18S9
g ASZA AL, sHUSas T, A2

A, A1ZE, pp. 1~78.
2. HA5, 2005, “AHHLHE MET s/« nd, 1
p~324p, ISBN : 8942504892.
3. o193, 2006, “HHITBAIHH", AFESHAL
1p~391p, ISBN : 8970698639.
4. &1, 2003, 28719 FHAAA L FHAA
HR7 55 Ed 10-2003-0097117.

_40_

il

?.




<<
  /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 <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


