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Solutions to Second Quiz – Heat Transfer Basics
Heat is generated in a large 5-cm-thick brass plate (k = 111 W/m·°C) [image: image4.emf]at a rate of 2 x 105 W/m3.  One side of the plate is insulated while the other side is exposed to an environment at 25°C with a heat transfer coefficient of 44 W/m2· °C.  Determine where the highest and the lowest temperatures will occur, and find their value.  (Figure at right taken from Çengel, Heat and Mass Transfer.)
Since no heat leaves from the plate at x = 0 we expect the maximum temperature to occur there.  The lowest temperature should occur at the other side of the plate.  The total heat generation is the product of the heat generation times the volume, AL.  Since all this heat is convected away from the plate at x = L, we can use the heat balance at that location to determine the surface temperature, TL at x = L.
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We can use the equation for the heat flux and apply the result that the heat flux is 0 at x = 0 to get an equation for the temperature at this point.  Substituting the given data provides the desired result.
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