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Abstract:Temperaturedistributionofcoal-containingchromitefinesincyclindricalcrucibleisanalyzedbyexperimentalandnumerical

methodsduringmicrowaveheating.ThetemperaturedistributionchangedwiththeLambertslawanddensityofpowerofcoal-containing

chromitefines.Forcylinder-shapedfines, thehightemperatureregionexitstsdifferentatdifferenttime.Theadditonofmoisturecon-

tenthasaseriouseffectonthetemperaturedistribution.Thecalculatedtemperaturesareingoodagreementwiththeexperimentvalues.
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1　Introduction

Inrecentyears, peoplehavebeenattemptingto
applymicrowavetechnologyinmetallurgybythechar-
acteristicofvolumecalefaction

[ 1]
, buttheresearchin

thisfiledisonlyatearlystage
[ 2]
.

Successinthenumericalsimulationofelectromag-
neticpropagationhasrecentlygeneratedinterestinnu-
mericalmodelingofheattransferinducedbymicrowave
radiation.Amongmanyavailablenumericaltechniques,
thefiniteelementmethodhasbeenextensivelyusedto
solveheattransferproblems.FEMhavetheablilityto
handlecomplexgeometries, boundaryconditions, spa-
tialandtemporalpropertiesvariations.Basedongener-
icofFEM-basedcomputercodes, itcanalsobeapplied
tosolveawiderangeofproblems

[ 3-5]
.

2　Resultsanddiscussion

Thepredictionsoftemperaturedistributionofcon-
ventionalheatingwhichoutputpoweris10 kW are
showninFig.1.Thepredictionsoftemperaturedistri-
butionformicrowaveheatingcoal-containingchromite
finesareshowninFig.2, whichcorrespondstotheini-
tialtemperatureof20 ℃ andmicrowavepowerlevelof
10 kW.Here, microwavesaretransmittedalongalmost
alldirectiontowardsthecruciblewhichisusedtoput
insample.

Fig.1　Conventionaltemperaturedistributionat
variousheatingtimes

Fig.2　Microwavetemperaturedistributionat

variousheatingtimes

　　Mostimportantly, theeffectsofthewayofheating
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ontemperaturedistributionarediscussedbyconsidering
thetwoheatingways:microwaveheatingandconven-
tionalheatingatsameconditionsbysimulation (see
Fig.1, Fig.2).Incontrasttothatcaseofmicrowave
heating, whichresultsinvoluminalheatingbymicro-
waveinspiredbymagnetronaround.InFig.3, thedis-
tributionofconventionalheatingthatoperatesatasame
powerhasmoredifferentthanthatofmicrowaveheat-
ing.Itisfoundthatgradientoftemperatureisclear
fromtheoutertoinsidepart.Thehighesttemperature
appearintheprocessofmicrowaveheating.Itiswell
validatedthevoluminalheatingcharacteristicofmicro-
wave.

3　Conclusion

Thenumericalanalysispresentedinthepaperde-
scribestheadvantageofmicrowaveheatingcomparedto
conventionalheatingandthecharacteristicofcoal-con-
tainingchromitefinesinmicrowavefield.Thefollowing
papagraphsummarizestheconclusionsofthisstudy:

( 1) Acomparedmodelbetweenmicrowaveheat-
ingandconventionalheatingisproposed.Itissuccess-
fullyusedtodescribethecharacteristicofmicrowave
heating.

( 2) Amathematicalmodelformicrowaveheating
ofcoal-containingchromitefinesisconstructed.Itis
helpfultounderstandingtheheatingcharacteristicof

coal-containingchromitefines.
( 3) Theinfluenceofirradiationtimes, working

frequenciesandsamplesizeandevaportioninthesam-
pleisclarified.Thesimulatedresultsforthetempera-
turepointwithinthesampleareinagreementwiththe
measureresults.
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摘　要:引用实验和数值的方法对柱状坩埚内含煤铬铁矿粉在微波加热场中的温度分布作了分析。对于柱状物料, 不同时

间内的温度的高温区域的分布是不同的, 物料中水份的含量对于温度分布有着很大的影响。利用模型计算所得的温度值与

实验值有很好的吻合 。
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