
ME 24-731
Conduction and Radiation Heat Transfer

AssignmentNo: 3
DueDate:February22,2000
Spring2000
Instructor:J.Murthy

1. Write the governingdifferentialequationandboundaryconditionsfor steady2D constantpropertyconductionin a
square,asshown in Figure1. Usingthesuperpositionprinciple,split theprobleminto a numberof sub-problemssuch
thereis only onein-homogeneitypersub-problem.Do not solver theseproblems.
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Figure1: Domainfor Problem1

2. Considersteady2D conductionin a squarewith variablethermalconductivity k � k0

�
1 � β T � wherek0 andβ are

constants.Theboundaryconditionsareshown in Figure2. UsingtheKirchoff transformation,find thesolutionfor the
Kirchoff variableU(x,y) in thedomain.Indicatehow youmightfind thetemperatureT(x,y).(Youdon’t haveto actually
find it).
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Figure2: Domainfor Problem2
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3. Considersteady2D constantpropertyconductionin a 90� annulardomain,with boundaryconditionsas shown in
Figure3. Find thetemperaturedistributionT(r,θ ).
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Figure3: Domainfor Problem3
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