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Overview

• Detailed measurements of turbulent Rayleigh-Taylor have been taken
in support of mix models for the description and understanding of
hydrodynamic instabilities that develop during the implosion phase of
ICF capsules.

• Highlights include: extensive collection of data and development of the
PIV-S method.

• The intent is data to aid in the development of statistical turbulence
models

• What follows is a selection of our results.



3/29/02

Malcolm Andrews 3

ΤΤΤΤΑΑΑΑ ΜΜΜΜ

Schematic of experiment
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ΤΤΤΤΑΑΑΑ ΜΜΜΜExperimental details
Hot Cold
Water Water

Camera
640H x 480V Pixels
1200 Image Capacity
on Board

Lasers
Two 120 mJ
15 Hz pulse
Sample rate: 30/sec.

Image
10.5 cm Hort.
x 8 cm Vert.
0.017 cm/pix

0.3 m

0.2 m

1.0 m

PIV particle
concentration:
3mL/2000 L

E-type thermocouples
Nickel-Chromium and Constantan
Junction diameter of 0.01-0.02 cm
Response time 0.001 s/oC
Acquisition rate 8 kHz.
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Photograph from

experiment

10 cm
35 cm downstream

At # = 10-3

∆Τ = 5οC

U = 4 cm/s

Cold water

Warm water
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Summary of data

collected
At Atwood numbers of 10-3 and 5x10-4:

• Density profiles across mix; width quadratic growth rate, α

• Ensemble averaged measurements of turbulence R-T
mixing correlations:

• Turbulence density fluctuation energy spectra.

• Molecular mix fraction, θ

• Α nisotropy tensor

vuvuvu ′′′′′′′′′ ρρρ ,and,,2,2,2
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Parameter definitions
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Mean density profiles
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Density fluctuation power

spectra
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ΤΤΤΤΑΑΑΑ ΜΜΜΜMore power spectra
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A B
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θθθθ from PIV-S
θθθθ from Thermocouple
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ΤΤΤΤΑΑΑΑ ΜΜΜΜVelocity Fluctuations
(35 cm)
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ΤΤΤΤΑΑΑΑ ΜΜΜΜAnisotropy Tensor
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A B

Anisotropy Tensor

2.4 cm 35 cm

y (mm)

b 1
1,
b 2

2

-5 0 5
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5
b11

b22

y (mm)

b 1
1,
b 2

2

-60 -40 -20 0
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

b11

b22



3/29/02

Malcolm Andrews 19

ΤΤΤΤΑΑΑΑ ΜΜΜΜ

Future work

•Buoyancy and shear

•Non-equilibrium strained configurations:

Contractions

Obstacles

•Modeling

•Large density differences
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Photographs Vorticity
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Photographs overlaid with vorticity


