ME 24-731
Conduction and Radiation Heat Transfer

AssignmeniNo: 5
DueDate: March21,2000
Spring2000

Instructor:J. Murthy

1. Consider2-D unsteadyconstant-propertgonductionin a squaredomainof sideL. Thereis no heatgeneration.The
initial conditionis T(x,y,0) = T,, whereT, is a constant.At t=0, theleft, right andbottomwalls aresetto T = 0, and
thetopwall is setat T = T,, whereT, is a constantWe haddonea partial solutionfor this problemin class.Complete
thederivationfor obtainingT (X, y,1).

2. Considera body at aninitial temperaturel; plungedinto a bathof waterat temperaturél,,. The bodyhasa massm,
asurfaceareaA, avolumeV, a densityp anda specificheatC. It transfersheatto the baththrougha constantheat
transfercoeficienth. T, is aconstantHowever, the bathtemperaturd., is afunctionof time, andis givenby

To=T+A

whereA is a constant. Assumingthat the body canbe analyzedusing a lumpedcapacitancenodel, useDuhamels
superpositiorintegral to derive anexpressiorfor the variationof the bodytemperaturavith time.

3. Considerthe unsteadycounterparbf Problem4 in Assignment. Theinitial conditionis T(x,y,0)=500K. At t=0, the
boundaryconditionsshovn belov are applied,andthe sourcetermis turnedon aswell. Assumethe densityof the
bodyis 1000kg/m? andits specificheatcapacityis 1000J/kgK. Extendyour computemprogramfrom Assignment to
computethe unsteadytemperaturevariationof the body. Perform10time stepsat atime stepAt= 1000secondsysing
thesame20x 20 mesh.At the endof tentime stepsplot thetemperatur®ntheverticalandhorizontalcenterlinesUse
thefully implicit scheme.
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Figurel: Domainfor Problem3



