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VAN 4. In the long, 30-cm-square bar shown in the accompanying sketch, the left face is maintained at 40°C and
the top face is maintained at 250'C. The right face is in contact with a fluid at 40°C through a heat transfer
coctficient of 60 W/m™ K. and the bottom facc is in contact with a fluid at 250°C through a heat transfer coefficient

of 100 W m™ K. If the thermal conductivity of the bar is 20 W/m K. please derive the discretization equation at

cach node using finite difference method.

ﬁi’l,’ﬂﬁ S. A two dimensional plate of thickness 1 cm is shown. The thermal conductivity of the plate material is k =
1000 W m K. The west boundary receives a steady heat flux of 500 kW/m” and the south and east boundaries are
insulated. If the north boundary is maintained at a temperature of 100°C. use a uniform grid with Ax:Ay:O.l m
to calculate the steady state temperature distribution at each node. Please derive the discretization equation for

each control volume using finite volume method.
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