ME 24-731
Conduction and Radiation Heat Transfer

AssignmeniNo: 2

DueDate: Februaryl6,2000
Spring2000

Instructor:J. Murthy

1. Consideratriangularfin asshavn in Figurel. Thefin extendsinfinitely into the page,andlosesheatto the surround-
ings. This heatlossmay be modeledasa cornvective heattransferto a surroundinggemperaturef T, througha heat
transfercoeficienth. Shov thatthefin heattransferequationfor this geometryis givenby:
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By usingthetransformation
z=2mx

shav that Equationl canbetransformednto the modifiedBessel equation
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Thoughyou arenotrequiredto find thesolution,it mayinterestyouto know thatit canbewrittenin termsof modified
Bessek functionsas:
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Figurel: Fin Geometryfor Probleml



2. Letusexploreto solutionderivedin classfor steadytwo-dimensionatonductionin the rectanguladomainshavn in
Figure2. For T, = 200K andT, = 500K, L =1mandW =2m
(a) Findhow mary termsof the seriesmustbe summedo find thetemperaturet (0.5,1.0)to anaccurag of 1%.
(b) Plotthetemperaturesnlinesx=0.25m,x=0.5m,andx=0.75m.
(c) Shaw thatthe maximumandminimumtemperatureie onthe boundarie®f thedomain.
(d) Findanexpressiorfor the heatflux onthetop boundaryq" (x,2.0).
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Figure2: Conductionin a Rectangulabomain(Problem?)

3. Let usexplorethe separatiorof variablestechniquewvhich we areusingextensiely in classto studyconductionprob-
lems. Considersteady2-D conductionwith constaniproperties For eachof the casedisted below, determinewvhether
the separatiorof variablesechniquewill work or not by repeatinghederivationdonein class.
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Figure3: BoundaryConditionsfor Problem3



