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EQUATIONS OF FLUID MOTION
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HYDRODYNAMIC INSTABILITY & TURBULENCE




HOMOGENEOUS ISOTROPIC TURBULENCE IN 3D
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TwO-DIMENSIONAL TURBULENCE
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COHERENT PLANETARY FLOWS

Credit: NASA, ESA, A. Simon (Goddard Space Flight Center), and M. H. Wong (University of California, Berkeley) and the
OPAL team.
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EXPERIMENTAL SETUP

fx =0
fy = fo cos T sin 7¥
a=1lcm
ky =44em™!
_ By R?

B) = Gt
By~ 1.1T, 2R =0.5¢cm
] = 1007?1?<?mm =0.1 A/cm2

B __ 102 A/m?x0.1T
fo= p  11x103kg/m3

fo~10em/s?

e(t) = S [cos(ksx)sin(ksy) vy(t, z,y) dedy > 0 =

= (viks) 7 0, (vt 2,9)) # 0



video/d03h07mm-j0250mA_t60s_0_tracers.mkv

TwoO FLUID LAYERS: FLUOROCARBON AND ELECTROLYTE

Cell dimensions L, x L,: 10x10cm, 5x10cm and 3x10cm
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PARTICLE IMAGE VELOCIMETRY
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PARTICLE IMAGE VELOCIMETRY

) peak search
cross-correlation

B. Wieneke, PIV Uncertainty Quantification and Beyond,
https://doi.org/10.13140/RG.2.2.26244.42886
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THE SHOW MusT GO ON
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0s

Vorticity, s71

10° — Ex,cm*s2
| - 10
—— k={(k-Ex)/(Ex)
- ((k_E)Z)l/Q
-1
10 s
£ 0
-5
-10
10!
cm
t—ton =1s



video/d03h07mm-j0700mA_t60s_2.mkv

FC&ELECTROLYTE. CELL: 5x10CM. t —

cell 10x5 cm (1). Filter size: [3, 3].
0.0s

Vorticity, s71 V|, cmxs~t

— Ex,cm?s?
—— k= (kEQNED)
—— ((k — E)2)1/2

10!

t—ton =18s
Re(kys) ~ 300, Re(kr,) ~ 103




FC&ELECTROLYTE. CELL: 5x10CM. t —

10°

107t

1072

103

1074

10-°

cell 10x5 cm (1). Filter size: [3, 3].
5.0s

—— Ey,cm>s2
—— k= (k-EQNEQ
e ((k — p)2>1/2

Vorticity, s

-2

-3




FC&ELECTROLYTE. CELL: 5X10 CM. t — t,7; = 18
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SPACE FILTERING FOR VELOCITY DECOMPOSITION
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SPACE FILTERING & ENERGY FLUX
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10x5 cm: 7 mm, 210 mA/cm~2. t = 60.05
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10x5 cm: 7 mm, 210 mA/cm~2. t = 60.05

COHERENT FLow. CELL




COHERENT FLow. CELL: 5x10CM. t — toff =35

10x5 cm: 7 mm, 210 MA/cm~2. t = 65.05 10x5 cm: 7 mm, 210 mA/cm~2. t = 65.05
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ENERGY FLUX. FLUCTUATIONS

Spectral energy flux: 10x5 cm: 7 mm, 210 mA/cm”~2




ENERGY FLUX. L, = [3,5,10] cm
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	The Show Must Go On

