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SP2.

An aluminum cube with side length s rests on a hot plate with a surface heat flux of ¢ . The
top surface is perfectly insulated. The sides are exposed to a fluid with convection
coefficient / and freestream temperature 7. If steady-state conditions exist, determine the
reduced heat diffusion equation and all boundary conditions. Clearly show your coordinate
system with origin. No internal heat generation exists and radiation is negligible.

SP3.

One method of “advanced wall framing” for houses uses 2x6 studs spaced 24” on center,
fiberglass insulation between studs, and a continuous outer sheathing of 1” extruded
polystyrene. Assuming that % gypsum wallboard and 5/8” T1-11 plywood siding are used
to finish the interior and exterior, respectively, calculate and compare the whole-wall R-
values of advanced framing versus conventional framing (i.c., 2x6 studs spaced 16” on
center without polystyrene sheathing). The k-values for the fir studs, fiberglass, polystyrene,
gypsum wallboard, and T1-11 plywood siding are 0.12, 0.038, 0.029, 0.17, and 0.12 W/m-
K, respectively. Recall that the actual dimensions of a 2x6 stud are 1.5” x 5.5”. You may
ignore the top and bottom “plates”. R-value is expressed in °F-hr-ft’/Btu, where 1 m*-K/W =
5.678 °F-hr-ft/Btu. (Answers: R-18.5, R-24.5)




