
ME 24-731
Conduction and Radiation Heat Transfer

AssignmentNo: 2
DueDate:February16,2000
Spring2000
Instructor:J.Murthy

1. Considera triangularfin asshown in Figure1. Thefin extendsinfinitely into thepage,andlosesheatto thesurround-
ings. This heatlossmaybemodeledasa convectiveheattransferto a surroundingstemperatureof T∞ througha heat
transfercoefficienth. Show thatthefin heattransferequationfor this geometryis givenby:
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where

m2 � 2hL
kb

andθ � T � Tb.

By usingthetransformation

z � 2mx
1
2

show thatEquation1 canbetransformedinto themodifiedBessel’sequation

z2 ∂ 2θ
∂z2 � z

∂θ
∂z � θz2 � 0

Thoughyouarenot requiredto find thesolution,it mayinterestyou to know thatit canbewritten in termsof modified
Bessel’s functionsas:

θ � C1I0 � z� � C2K0 � z�
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Figure1: Fin Geometryfor Problem1
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2. Let usexploreto solutionderivedin classfor steadytwo-dimensionalconductionin therectangulardomainshown in
Figure2. For T1 � 200K andT2 � 500K, L � 1 mandW � 2 m

(a) Findhow many termsof theseriesmustbesummedto find thetemperatureat (0.5,1.0)to anaccuracy of 1%.

(b) Plot thetemperatureson linesx=0.25m,x=0.5m,andx=0.75m.

(c) Show thatthemaximumandminimumtemperatureslie on theboundariesof thedomain.

(d) Findanexpressionfor theheatflux on thetop boundary, q� � � x 	 2 
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Figure2: Conductionin a RectangularDomain(Problem2)

3. Let usexploretheseparationof variablestechniquewhich we areusingextensively in classto studyconductionprob-
lems.Considersteady2-D conductionwith constantproperties.For eachof thecaseslistedbelow, determinewhether
theseparationof variablestechniquewill work or not by repeatingthederivationdonein class.
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Figure3: BoundaryConditionsfor Problem3
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