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Effect of superfluid to normal component transition on the flow
of He II in confined geometries HOWARD SNYDER — When He II flows up a
thermal gradient the transition of the superfluid component to the normal compo-
nent causes several effects. The velocities of the superfluid and normal components
vary with distance even when the area of the flow path is constant. The temper-
ature, pressure and chemical potential may have maxima on the profiles along the
flow channel. These effects are proportional to the length of the channel divided
by the mean square of the diameter. Flow in a tube with diameter smaller than
10 microns and longer than about 1 cm has deviations from the constant property
solutions that are significant. We present a method to include the superfluid transi-
tion in the analysis of flow through confined passages such as capillaries and porous
materials. It uses a step function approach with convolution, similar to the Green’s
function formalism. The method is iterative on the pressure and temperature pro-
files. We formulate the method so that the transition effects are an additive series
to the constant property solutions with each iteration adding a term. We derive an-
alytic formulas for the terms of the series. We apply the formulas to flows through
confined passages with particular attention to changes in the critical velocity for the
onset of superfluid turbulence.
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