Japan Society of Fluid Mechanics

BARRRDFERER2004FERE
E 232

EARPORADZ—FORREE DNS O ERE

Intermittency in Passive Scalar Turbulence and Accuracy of DNS
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Resolution requirements of direct numerical simulation (DNS) for passive scalar advected
by homogeneous turbulence are numerically investigated. We examine the effects of dissipa-
tion intermittency on the small-scale statitics by performing DNSs with the various spatial
resolutions at the fixed Reynolds number Ry ~ 180. It is found that the statistics of intermit-
tent fluctuations for the energy and scalar dissipations strongly depends on the value of cutoff
wavenumber K,,q... However the behaviors of spectra and structure functions at the scales
larger than the Kolmogorov scale 77 are found to be insensitive to the variation of Kmaz% even

when Ko7~ 1.

1. Introduction
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2. Direct Numerical Simulations
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Fig. 1. Normalized PDFs for ¢(x) (left) and x(x) (right).
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Table I DNS parameters

Runl Run2 Run3 | Ref 6)
R, 176 178 179 427
N 2563 5123 1024% | 10242
Kmazf 1.00 1.97 3.73 1.06
Tav(Teaay) | 21.16 4.35 2.24 2.52
3. Results

3.1 Behaviors of PDFs for dissipations
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Fig. 2. Compensated spectra normalized as eqs. (4) and (5) for
Run 1-3 and the result of Ry = 427.

3.2 Effects on fundamental statistics
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Fig. 3. Approach of the curves to the 4/5 and 4/3 laws for Run
1-3 and the result of Ry = 427.

@) i)
2

tL 4
10 Run | —

,_.
(=]

Run 3 -~
L

._.
[=]
-
—_
=
&

Fig. 4. Variation of normalized structure functions S(f’ (r) (left)
and Sg(r) (right) againt r/7 for Run 1-3. Curves are ¢ = 2,3,4
and 6 from the lowermost curve.
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4. Summary
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