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SERIES EDITOR: R. MOREALI

Turbulence in Fluids

M. Lesieur

Turbulence m Fluids reconciles the theory of turbulence, oo oflen prasented in & formal,
Eolaten mathematical context, with thé genaral thaory of fiukd dynamics. it reviews, in a
unifying mannear, the main characienstics and general theorems of rotational flud
dynamics, wilh application to density-stratilied and rotating flows, such as atmospheras or
oceans, and compressible flows as well. Emphasis Is placed on vortex dynamic and
coherent structures. Transition 1o turbulanca in wall or free-shaar flows B conscdered both
on iha basie of tha hyvdrodynamic inaar-ingtahility thaory, and of axpanmeants ar numancal
simulations

| presents the essenhal kinematic properes of lwrbulence, in parboular in the Founer
space, as well as the phenomenoclogical theories ol isotropic turbulence based on
Kolimogorov's law, or Prandil’s mixing-leangth theory applied to shaar layers. |1 amphasizes
the use of two-point closures and stochastic models, an extremely powerful tool allowing
ona to reprasent the strongly non-iinear interachons bebtwean vanous scalas of mohon,
and o give a lirm basis to the phenomenological theones. A thorough discussion on the
possibility of singularities within Euler equations is led, The role ol helicity is assessed
well as the performances of the renormalizabon group lechmguas wilh respect fo
nonlocal interaclion theary

Particular emphasis is given 1o diffusion processes, numerical large-eddy-simulabions and
prediclability, bath in the three-dimensional and in the two-dimensional cases. The |after
situation s the simplest approximalion of large-scale almosphere and ocean dynamics,
within the context of the geostrophic thaory. The concept of two-dimensional turbulence is
extandsd o flows of sengineernng intereasl. Numerous axpanmantal, environmeantal and
geropdynamic examples are provided. A systematic recourse 1s made 0 direci-numencal
simulations as a tool for exploring turbulence media

This moncgraph 15 a umgus lool for graduate students and researchers in mechanical and
defospace engineenng. mathemalcs, nonimear and statistica DI'IT':'H’_'_:_ "|'|-:'!-"l:|'_‘||:=|"j',',
oceanography and astrophysics. It views the problem of turbulenca in a very genaral way:
stalistical theonaes, intermilency, fransition, coherent siruclures, sngulanhas, unpredic-
tability or deterministic chaos are only small preces of the same puzzike, wnich have to be
assembled

The book conlains 21 colour plates
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