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Using the experimental values of Gu.x we find values of Ry given in Table I
which indicate that it is reasonable to neglect the second order terms in the cal-
culations of heat flow and fountain pressure.

In obtaining (6) and (25) two assumptions concerning the flow of heat have
been made. The first is that conduction of heat by the ordinary diffusive mecha-
nism is small compared to the conduction by the counterflow mechanism. That
this is so may be easily verified by considering the results of Zinovieva (10)
for the ordinary heat conductivity coeflicient; when these are applied to the
experimental conditions of I and II the amount of heat carried by the normal
diffusive process is found to be several orders of magnitude smaller than that
transported by the convection process, even at the largest A7T"s.

The second assumption we have made is that the kinetic energy associated
with the flow is small compared to the heat flow by internal convection. The
heat introduced by the heater at the hot end of the slit will be conveyed as
kinetic energy of flow as well as by normal fluid convection. The total heat

supplied by the heater then becomes
(-l = PST‘-’n + }’"‘épnl"nzin + ]/épsl'sg‘-,s . (37)

Making use of the vanishing of momentum and defining q;(z) as the heat cur-
rent due to internal convection at any point z in the slit, ie., qi(z) = psTv,,

we have
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The second term in this expression is small for temperatures above 1.1°K and
for the heat currents employed in the experiments under discussion, except in
the region very close to the N-point. At 1.2°K the maximum value of this term
is of the order —107°; at about 1.97°K where p, = p, it is of course zero; and
even at 2.1°K it is no more than 107", Thus kinetic energy terms cannot appre-
ciably alter the heat flow through the slits.

The final point to be discussed in this section is the influence upon the heat
flow of the heat generated by viscous forces through shear. According to the two
fluid model the normal fluid behaves as a truly classical fluid with a elassieal
viscosity. The heat generated per unit volume per second by shear may be ex-
pressed using the Rayleigh dissipation function ¢ in the form used by London

(20)
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Using the approximations and assumptions made previously, the dominant
term is 9, (9rq. dr)”. With (20) and (5) Eq. (39) becomes upon averaging across
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