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2 | Multi-phase flows and vibration

* Breakup of interface — entrains bubbles below
surface

* Complex physics from forces acting on bubbles

® FBjerkneS _ < — V (t) VP> P(t) Incoming acoustic pressure wave

* I/ (t) = bubble volume

* VP = pressure gradient
Primary Bjerknes — bubbles move down \/ \/ \/
R(t)

Change of bubble radius with time

Secondary Bjerknes — bubbles attract/repel
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Multi-phase flows and vibration

* Breakup of interface — entrains bubbles below
surface

* Complex physics from forces acting on bubbles

‘ FBjerknes = (—V(t)VP)
* V' (t) = bubble volume

* VP = pressure gradient

Primary Bjerknes — bubbles move down

= Bubble motion in a vibrating enclosed cylinder
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3 | Experimental Apparatus

* Partially-filled cylinder undergoing vertical vibration
* Cylinder height: 100 mm

* Cylinder diameter: 12.5 mm Polycarbonate
Cylinder

* Liquid: PDMS Oil (20 cSt)

Diffuse

17 0
‘ Flﬂ 50-90 /O LED PDMS Oil Vibrations \F;:gnst:(r;;
Aluminum
‘ Frequenc1es: 40-70 Hz Structure

Shaker

Labworks Inc. ET-140

* Acceleration: 30 g




4+ | Effects of frequency variation (with 70% fill) ®
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s | Effects of frequency variation (with 70% fill)
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s | Effects of frequency variation (with 70% fill)
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¢ | Effects of void fraction (at 50 Hz) ®
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7 | Effects of void fraction (at 50 Hz)
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Effects of void fraction (at 50 Hz)
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Bubble height vs fill at 50 Hz

1 1 1 s 1 1 J
50 55 60 65 70 75 80 85 20

% fill

70% 80% 90%




8

Next Step: X-ray imaging
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Questions!

This presentation describes objective technical results and analysis. Any subjective views or
opinions that might be expressed in the paper do not necessarily represent the views of the U.S.
Department of Energy or the United States Government. Sandia National Laboratories is a
multimission laboratory managed and operated by National Technology & Engineering Solutions of
Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. Department
of Energy’s National Nuclear Security Administration under contract DE-NA0003525.




