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Suppression of swirling motions of tubular vortices in an isotropic turbu-
lence by a weak compressibility
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MIURA Hideaki, National Institute for Fusion Science, 322-6 Oroshi, Toki, Gifu 509-5292
Effects of a weak compressibility on vortical structures in comopressible isotropic turbulence are inves-
tigated by means of direct numerical simulations and a vortex identification scheme. It is shown that a
compressibility changes various properties of vortical structures such as vortex radius and traveling velocity
of central axes of vortices. It is also shown that these changes are brought by reduction of swirling motions
around vortex axes.
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N3 | Rey | M3 | Pro | ~
run-C | 256% | 1000 | 2.0 | 0.70 | 1.4
run-I | 256% | 1000 - - -
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k,2
E(k,t) o< k* exp <—2—2> (8)
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Fig. 1:
number.

Time evolution of the man turbulent Mach
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Fig. 2: Time evolution of the kinetic energy. Solid
and dotted lines represent data of run-C and run-I,
respectively.
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Fig. 4: Time evolution of Taylor-scale Reynolds num-
ber.
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Fig. 5: Time evolution of the volume fraction occupied
by swirling regions of vortices.
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Fig. 6: Time evolution of the total length of central
axes of vortices.
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Fig. 7: The probability density function of vortex radii
of run-C and run-IL.
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Fig. 8: The probability density function of the nor-
malized deviations of vortex radii o/ (R) of run-C and
run-I.
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Fig. 9: Comparison of time evolution of two vortex axes
which shares their roots in the initial vortex distribu-
tion. Thick red and thick blue lines represent vortex
axes in run-C and run-I, respectively.
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Fig. 10: Comparison of vortex of (a) run-C and (b)
run-I.
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Fig. 11: Time evolution of total circulations around
vortex cores.
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