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Two regions of different
particle dynamics near a vortex
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Small, heavy inertial particles

Maxey & Riley, 1983, Phys. Fluids
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For particles near a vortex
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Boundary layer structure r>>11r>>1
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In the inner layer
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’”z-\/ re=F LARGE AND POSITIVE

Ballistic, vicinity evacuated quickly

In the outer layer

V.v:—iz

"o SMALL AND NEGATIVE

Slow centrifuging, nothing much happens
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Dynamics of light or heavy vortices
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Re=5000, Fr=100

Vorticity
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“Theory”

Relative velocity of a spinning ball
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—DNS, Re = 5000, Fr® = 100

—DNS, Re = 5000, Fr% = 100
¢ Analytical, x=1.25, f=0.5
® Analytical, @ =1.25, B=0.5
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time = 0.000
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Heavy vortices

time = 0.000 time = 0.000
- : , 5
L .
35' ® - » .. .t ‘J
e O .. » o
30_ - . .. .‘
° 2 bl T N
o C N . ® .
25¢ i . .o - .
20F » 4 e . L 1o
-
L2
L2 - . : .. - - -
..
10} . o
f. . @ e . o
° ks
5 ., .
ol s = 5
0 10 20 30 -




No buoyancy

30

20

10

0O 10 -

With buoyancy

30

0.74

—+—< ”>, with buoyancy
-+ < w25 no buoyancy
-e—<KE>, with buoyancy |10.72
-o- <KE>, no buoyancy
0.7
LL
| X
3
.,0.66
9
’0.64
50

—With Buoyancy
—No Buoyancy

___k—3

10° Kk 10' 10

17






Inertial droplets with phase change




Evolution with phase c
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Many vortices with inertia and phase change
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To conclude

Adapted from Roddam
Narasimha’s concept
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Froude=1, Re=5000,
linear stratification, Boussinesq

Dixit & RG Phys. Fluids
2013



