EML 3016C
Thermal Fluids II
HW-2
(part 2)


Spring 2001

1. Consider the L-shaped body as shown below.  Assume 2-D heat transfer and steady state with a uniform heat generation inside solid at g=2(106 W/m3.  The left surface is insulated, and the bottom surface is maintained at a constant 90(C.  The top surface is exposed to ambient air at 25(C with a convection coefficient of h=80 W/m2(C.  The right surface is subjected to uniform heat flux at a rate of q”=5,000 W/m2.  The nodal network consists of 15 equally spaced nodes as shown with x=y=1.2 cm.  Determine the finite difference equations for all 15 points.  (k=15 W/(m(C))
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2. Consider the square channel as shown below.  Hot gases are flowing inside the chimney with a temperature of 300(C, and an averaged convection coefficient of 70 W/(m2(C).  The outer surface of the chimney is exposed the ambient at a constant temperature of 20C and a convection coefficient of 21 W//(m2(C).  It also loses heat to the sky by radiation.  The emissivity of the outer surface of the wall is =0.9 and the effective sky temperature is 260 K.  Using the finite difference method to determine the nodal equations for all nodal temperatures as shown.  (k=1.4 W/(m(C))
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Bottom surface temperature: 90(C





x=y=0.1m
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