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FIG. 1. Normalized dissipation rate for a number of shear flows. Details as
found in this work and Refs. 14-16. (a) C% [Eq. (3)]; (b) C [Eq. (4)]. OJ,
circular disk, 154<R,=<188; V, pipe, 70=R,=<178; ¢, normal plate, 79
=R, = /A, NORMAN grid, 174<R),=<516; X NORMAN grid (slight mean
shear, dU/dy~dU/dy| ,/2), 607<R,=<1217; [>, NORMAN grid (zero mean
shear), 425<R, <1120; @, “active” grid Refs. 14, 15, I00=<R,=<731; ¢,
“active” grid, with L, estimated by Ref. 16. For Ref. 14 data, we estimate
L,~0.1 m and for Ref. 15 data we estimate L,~0.225 m.
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“It is of some interest to note that
in principle, turbulent dissipation as
described could take place just as
readily without the final assistance
by viscosity. In the absence of vis-
cosity, the standard proof of the
conservation of energy does not ap-
ply, because the velocity field does
not remain differentiable! In fact it
is possible to show that the veloc-
ity field in such “ideal” turbulence
cannot obey any LIPSCHITZ con-
dition of the form

(26) [v(r'+r)—v(r')| < (const.)r"

for any order n greater than 1/3;
otherwise the energy is conserved.
Of course, under the circumstances,
the ordinary formulation of the laws
of motion in terms of differential
equations becomes inadequate and
must be replaced by a more general
description...

“Statistical Hydrodynamics” (1949)
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Big whirls have little whirls, That feed
on their velocity;And little whirls have
lesser whirls,And so on to viscosity
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