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In many analyses of natural convection heat transfer problems, the vertical wall heating a fluid or
dividing two differentially heated fluids is modeled as isothermal. This is an approximation valid in
some cases and invalid in others. To be isothermal, while bathed by natural convection in bound-
ary layer flow, a vertical solid wall must be thick enough. Comparing the thermal conductance to
vertical conduction through the wall (k,, W/H) with the thermal conductance to lateral heat transfer
through the same wall (and the fluid boundary layer, kH / 67), determine below what range of wall
widths, W, the “isothermal wall” assumption becomes inadequate (k,, H, k, and 67 are the wall
thermal conductivity, wall height, fluid thermal conductivity, and thermal boundary layer thick-
ness, respectively). For a wall of fixed geometry (W,H), is the isothermal wall assumption getting
better or worse as Ray increases?
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