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The Stratified Inclined Duct (SID)
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The Stratified Inclined Duct (SID)

¥ Focus on duct sub-section

¥ Dimensional parameters
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Flow regimes Meyer & Linden (2014)

L: Laminar H: Holmboe waves
-

= 0.0

1 al T T T T T T T T T 1
Density field

17 -6 -15 -14 13 12 -1l -10 9 8 7 47 -6 -15 -4 <13 <12 -11 -0 -9 -8 -7

T

-1 Re 108!

-16 -15 -14 -13 -12 -11 -10 -9 _ -16 -15 -14 -13 -12 -11 -10 -9



Flow regimes

In this talk:

How do these regime transitions scale with

| Re ?
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Previous work and insight Meyer & Linden (2014)

¥ Two-layer hydraulic control : critical Froude number; (" U)?# g'H

¥ Extra kinetic energy from acceleration along duct: (" U,)?# glL sin!

must be dissipated turbulently

—> Non-dimensional scaling law?

— EXxperimental confirmation?



V()I U metriC measu rements Partridge, Lefauve & Dalziel (2019)




V()I U metriC measu rements Partridge, Lefauve & Dalziel (2019)
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Energy budgets in control volume

Kinetic and potential energy averaged in a control volume B of the duct
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Simplification #1

¥ Two-layer, near-hydrostatic
¥ High Re and Pr
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Simplification #1

¥ Two-layer, near-hydrostatic
¥ High Re and Pr
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Simplification #2

¥ Two-layer, near-hydrostatic
¥ High Re and Pr
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2D/3D kinetic energy budgets

¥ Two-layer, near-hydrostatic
¥ High Re and Pr

R
760/@86 = 9)ii&y.zt

Hypothesis: regime transitions are caused by S* following a plateau in S° and scale with ! Re
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I Re scaling

Experimental validation of the
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Experimental validation of the ! Re scaling
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Experimental validation of the model and hypothesis
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Further details about the transitions:
¥ L~ H:Holmboe waves caused by increase in S*

¥H-~ land |~ T:caused by increase in S*



Experiment visualisation of energy dissipation

Holmboe regime
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Experiment visualisation of energy dissipation

Turbulent regime
| = 6%, Re= 125¢
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For more detalls

Original paper
Lefauve, Partridge & Linden (J. Fluid Mech. 2019)

J. Fluid Mech. (2019), vol. 875, pp. 657-698. (© Cambridge University Press 2019 657
doi:10.1017/jfm.2019.488

Regime transitions and energetics of sustained
stratified shear flows

More recent papers (with a more unified Ostratified shear layerO framework)

Lefauve & Linden (arXiv 2021) Experimental properties of continuously-forced,

shear-driven, stratified turbulence.
Part 1. Mean flows, self-organisation, turbulent
fractions.

Part 2. Energetics, anisotropy, parameterisation.
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