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The physics
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Focus: “temporary steady state” Goal: Study mixing in a simple but
realistic stratified shear flow



The mathematics
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Parameters of SID
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Parameters of SID
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Parameters of SID
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The 'ﬁ rSt diSCOVerieS Meyer & Linden (J. Fluid Mech. 2014)

Particle analogy

1. The typical flow velocity is U ~ /g’ \
KE ~ g'H

3 NOT a free fall (infinite duct < periodic BCs)
u
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hydraulic control
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The first discoveries

1. The typical flow velocity is U ~ +/g’'H

Meyer & Linden (J. Fluid Mech. 2014)
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The 'ﬁ rst diSCOVerieS Meyer & Linden (J. Fluid Mech. 2014)

salt flux measurements

1. The typical flow velocity is U ~ /g’'H

control

control

, "hydraulic control” limit
VEH 5

0 or Re



The 'ﬁ rst diSCOVerieS Meyer & Linden (J. Fluid Mech. 2014)

2. There are four qualitative flow regimes

Shadowgraphs

L: Laminar H: Holmboe waves
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The 'ﬁ rst diSCOveries Meyer & Linden (J. Fluid Mech. 2014)

2. There are four qualitative flow regimes
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The 'ﬁ rst discoveries Meyer & Linden (J. Fluid Mech. 2014)
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The _ﬁ rst diSCOVerieS Lefauve, Partridge & Linden (J. Fluid Mech. 2019)

2. There are four qualitative flow regimes

10—
i :
z
Re :
10°F E .
6 Re = const. ?
2 i ]
10
107 1072 10!
6 (rad.)

13



b
=
@
£
o
S
(7))
S
5
£
=
Q
Z




New measurements Partridge, Lefauve & Dalziel (Meas. Sci. Tech. 2019)
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New measurements Partridge, Lefauve & Dalziel (Meas. Sci. Tech. 2019)
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New measurements Partridge, Lefauve & Dalziel (Meas. Sci. Tech. 2019)
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New measurements
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Flow energetics
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Flow energetics
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)
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Flow regimes and (s/;s;;) ~ 6 Re
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)

Flow regimes and (s;;s;;) ~ O Re
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)
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FIOW energ etiCS Lefauve & Linden (arXiv 2021)

Flow regimes and (s/;s;;) ~ 6 Re

Overturn fraction (% of volume where d_p > 0)

0 (log)

&’Pe Next:
overturn > enstrophy identity flow structures
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The future
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The future

A new setup
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The future

A new setup

- Clearer optics
(duct in air)

- Longer run times
- No free surfaces

- Adjust tilt during
experiment

Faster laser, cameras

1000 planes /s

- More instantaneous volume reconstruction

- Higher spatial and temporal resolution
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The future

Numerical simulations

Lower resolution,
full geometry

(“easy” BCs)

Credit:
Ricardo Frantz
(Code: Xcompact3D)

Higher reSO|UtiOn, 1 T T T T T

duct sub-section
("hard” BCs)

Credit:
Qi Zhou (Code: Diablo)

Experiments

"Real” flow but errors
“"Low"” resolution
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The future
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