
ME 24-731
Conduction and Radiation Heat Transfer

Application of Duhamel’s Superposition Principle to 1-D Unsteady Conduction in a Slab

Theproblembeingsolvedis:
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For constantTw, thesolutionis:

T � x � t � � Tw � 1 � x
L
� 2

L

∞

∑
n 	 1

e 
 αλ 2
n t sin� λnx �

λn �
Thusf(x,t) is givenby
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It is not clearby looking at this solutionthat theboundaryconditionat x=0 is satisfied.Oneway to make this explicitly
visible is to useintegrationby parts.Following Arpaci,we write
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SubstitutingI(t) into Equation1 weget
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Fromthis it is clearthatatx=0, T � Tw � t � at all times.
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