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We calculate the optimal upper bound and a rigorous lower bound, subject to the
assumption of streamwise invariance, on the long-time-averaged mechanical energy
dissipation rate within the flow of an incompressible viscous fluid of constant kine-
matic viscosityr, depthh and rotational ratef, driven by a constant surface stress

T = pu?, whereu, is the friction velocity. We show that < £,.x = Estokes, i-€. the
dissipation is bounded above by the dissipation associated with the Stokes flow.

Using an approach similar to the variational “background method” (due to Constantin,
Doering and Hopf), we also generate a rigorous lower bound on the energy dissi-
pation rate, subject to the constraints of total power balance and streamwise mo-
mentum balance, in the inviscid limit for fixed Tang numb&rs = GE?, where

G = 7h?/(pv?), E = v/ fh?, are the Grashof number and Ekman number. Under the
assumption of streamwise invariance(@s— oo or equivalently — 0, and by re-
stricting our attention to a particular, analytically tractable, class of background shear
profiles analogous to the one used in chagtef Tang, Caulfield & Young (2004)
(henceforth TCY04), as the Lagrangean multiplier imposing mean streamwise mo-
mentum balance, we show th@at> £..;, = 2v/3u3/h, a bound that is independent of
the flow viscosity.



