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MOTIVATIONS LABORATORY STRATIFIED SHEAR FLOW

o Stra.tified turbulence anc} mixing in ¢ Buoyancy-driven exchange flow e Flow sustained for several minutes
environmental / geophysical context (Atwood number A = Ap/p) with constant forcing

e Achieve relevant parameter regime
in the lab, inaccessible to simulation

e Additional forcing by inclination ¢

Higher density Lower density

e Dynamics and mixing poorly un-
derstood despite a century of efforts

e High-resolution experimental data
needed for dynamical system de-
scription of turbulence

FLOW STATES AND TRANSITION TO TUBULENCE

o Flow states depend on forcing (4, ) e Turbulent transition in state space
(both for Prg;; = 700 and Pryeat = 7)

e Hydraulic control: U ~ /gAH
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e Controlled, sustained dissipation
rate and Re, = ¢/(vN?) ~ 107

Forcing (A or 9)

LINK WITH MIXING? IN PROGRESS: 3D, SIMULTANEOUS LIF/PIV SYSTEM

e Mean 2D density and velocity SIDE VIEW
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‘ e Next investigations:
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Fresh water A A B C \

15 0 05 1 15 0 05 1 15 0 0.5 1 15

Pulsed laser 532 nm
o Route to turbulence T__,

e Regions with increasing turbulent o Mixing etficiency
mixing exhibits constant i, ~ 0.1

dyed with

rhodamine

o Coherent structures

e Consistent with Turner’s equilib- o Reduced-order
rium Richardson number models (Koopman)

Video
cameras

e Mixed layer thickness scaling?
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