PROBLEM 3.104

KNOWN: Thermal concduetivity. diameter and lenath of sowire which s annealed by passing anelectrical
curcent threugh the wire

FIND: Steady-state temperature dhstribution along wire
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ASSUMPTIONS: (1) Steadv-state conditions, (20 One-dimensional conduction along the wire. (3) Constani
properties. (4) Nealigible radiation. (5) Uniform convection cosfficient h

ANALYSIS: Applving conservation of energy toadifterental control volume,
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The solution taeperil and particulart o this nonhomoge peous equation s ol the form
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where m™ = (4hW/kD}). The boundary conditions are:
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The temperature distribution has the farm
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COMNMIENTS: This process 1s commonly used to anneal wire and spring products. To

check the result, note that T(L)=T{-L)=T...
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