LA-UR-13-23691

Approved for public release; distribution is unlimited.

Title: Rapidly rotating flow with weak stratification

Author(s): Whitehead, Jared
Wingate, Beth A.

Intended for: Report

Issued: 2013-05-21

e
)
» Los Alamos

MATIONAL LABORATORY
EST.1543

Disclaimer:

Los Alamos National Laboratory, an affirmative action/equal opportunity employer,is operated by the Los Alamos National

Security, LLC for the National NuclearSecurity Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396.
By approving this article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to

publish or reproduce the published form of this contribution, or to allow others to do so, for U.S. Government purposes.

Los Alamos National Laboratory requests that the publisher identify this article as work performed under the auspices of the

U.S. Departmentof Energy. Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish;
as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its technical correctness.



Formation of columnar vortices in a rapidly rotating




Approaching the limit of infinitely fast rotation

LGN = -5 5 eV v.ax

Theoretically as the rotation rate goes to infinity (Ro->0 here) the 'slow' component of the

flow determines the full evolution of the system.

Here we decompose the full solution into 'slow' S and fluctuating ' components.

The left plot below is the full horizontal kinetic energy (upper, dashed lines) and 'slow’
horizontal kinetic energy (lower solid lines). Note that the difference appears to be constant

for all time.

The right plot below is the exchange of energy from the fluctuations to the 'slow' component.
Note that it has a deflnlte sign, meanlng all the fluctuatlng energy is converted to slow
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Approaching the limit of Fast Rotation: where
does all the energy go?
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« The fluctuating components of the solution act as a conduit to move energy (and hence
the entire state) closer to the 'slow' state.
o In 'Math-speak’:
« There is sufficient numerical evidence that the quasi-slow manifold (or attractor) is
(energetically) dynamically, asymptotically stable.



