
A long uniform rod of 50-mm diameter with a thermal conductivity of 15 W/m-K is heated internally 
by volumetric energy generation of 20 kW/m3. The rod is positioned coaxially within a larger 
circular tube of 60-mm diameter whose surface is maintained at 500 degC. The annular region 
between the rod and the tube is evacuated, and their surfaces are diffuse and gray with an 
emissivity of 0.2.
a) Determine the center and surface temperatures of the rod.
b) Determine the center and surface temperatures of the rod if atmospheric air occupies the 
annular space.
c) For tube diameters of 60, 100, and 1000 mm and for both the evacuated and atmospheric 
conditions, compute and plot the center and surface temperatures as a function of equivalent 
surface emissivities in the range from 0.1 to 1.0.
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≔fT ⎛⎝ ,ε D2
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≔ε , ‥0.1 0.11 1 Range variable used only for plotting!
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A true black body would have an = 1 while any real ε

object would have < 1ε



If you need the vectors you created for further calculations ...
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OR

≔D2 stack(( ,,60 mm 100 mm 1 m))
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You may even create a waterfall plot of that matrix, but with the stepwidth you have 
defined in eps (0.1) and all curves are one plot, so they share the same color.
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You can use T in your various other calculations, like
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every column in that matrix represents one of the diameters in D2: 60mm, 100mm & 1000mm
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=fT (( ,0.2 D2)) 519.013 °C

=fTmid (( ,0.2 D2)) 519.221 °C

=fTcond (( ,0.2 D2)) 509.784 °C

=fTcond_mid (( ,0.2 D2)) 509.992 °C


