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Intense vortex structures

® PDF of vorticity amplitudes - asymptotics

® Geometry of intense structures, vorticity

~distribution
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PDF of Normalized Vorticity Amplitudes
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Johns Hopkins web-based data base
| (http/turbulence.pha.jhu.edu)
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DNS forced homogeneous isotropic turbulence
| 1024° Re)x =433

Monday, November 25, 13




Monday, November 25, 13



Monday, November 25, 13



High Amplitude o’
Box size (32A)° 68n)°
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Intense w’ Region (zoom in)

Box size (9A)? = (19n)° = (0.47\)°

/4&\ .
/| omegdnp
‘ 240
- 990
200
160

Monday, November 25, 13



S5S53R8533

S

Monday, November 25, 13




PDF for a single structure - Pg(w)

Exponential decay of circulation

Wy = Fozexp(—r?/o})erp(—2? /o)

Let S =7r%/c2+x%/02 — S = log(¥
Volume inclosed by S — V(S) =
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Red — PDF of intense structure
Green - Theory Model I
Blue — Theory Model 11
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Structure evolution in time
(preliminary)

Wy = sesdzeap(—r?/o?(t))exp(—2? /o2 (1))

Consider vorticity transport equation for w,

Leading order straining flow -

U = (a()z + b(t)(z* — r?/2) + c(t)(92°/3 — 2°r%/2)e,
+ (-a(t)r/2 - b(t) xr -c(t) x°r/2)e,
Collect terms of O(1),0(z?/0?), and O(r%/0?)
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Summary
Intense vortex structures

Geometry of intense structures, vorticity

distribution
Cigar shaped, aspect ratio = 6.5, gaussian
distribution of circulation along axis

Connection between geometry and PDF



