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Abstract

Large eddy simulation of a circular jet at the Reynolds number of 10000 is performed to investigate
turbulence suppression effect with single frequency excitation at the non-dimensional frequency of
0.017. Instantancous flow fields show that, with excitation, naturally occurring energetic vortices are
suppressed through earlier saturation and breakdown of the shear layer vortices into fine grained
turbulence. Due to the excitation, the Reynolds stresses are larger for the excited case near the jet and
turbulence suppression begins afterward. The Reynolds normal stresses show largest suppression in the
shear layer near the jet and in the centerline further downstream, while the Reynolds shear stress
shows largest suppression in the shear layer at all the downstream locations.
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Figure 1. Schematic diagram of the computational domain.

Figure 3. Instantaneous vortical structures up to x/D=8
(iso-surfaces of p=-0.03): (a) undisturbed flow; (b) disturbed

flow.
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Figure 2. Instantaneous streamwise velocity: (a) 244
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undisturbed flow; (b) disturbed flow. Contours are from
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Figure 4. Mean streamwise velocity along the centerline for
the undisturbed flow (solid) and disturbed flow (dashed).
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Figure 5. Rms streamwise velocity fluctuations along the
centerline for the undisturbed flow (solid) and the disturbed
flow (dashed).
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Figure 6. Mean streamwise velocity profiles for the
undisturbed flow (solid) and the disturbed flow (dashed)
at x/D=2 and x/D=T7.

0.20

T~

Figure 7. Rms streamwise velocity profiles for the
undisturbed flow (solid) and the disturbed flow (dashed)
at x/D=2 and x/D=7.

o FellM 74xgk Ao ke W

vERd Bio] BEvE as é%ﬂc’l ek
A x/ D=2 ARG S s
Ao E e 7 2 Ol?‘q]*it 2 Ads
Ax Mo 2 7hAskR) 1

A= A% BRE 5 Ak 44 B R R A 2

_—lo
N
N
R}
Lfi
(o
e
g
2
2L
%
of
wlo
=
>
N
)
ON
>

7t s AgE RN g p=f AERHE %—moﬂ A 7
2A) e ol 9 dolsz AT $Ee] A% agd
A el yp—g7ie] dote Eae WA AR Jedl
Aol 7b Warh 2 Aow Yeo,

olo

e}

4. 2 B

B Ao ST RALE o]gsle] St,=0.017 7113
e A8 AEAA LAs= ‘ﬂr oAAlel dhate] AtslHT
711el FFoR AE FF A v @] ddFo] ¥y
of BElx o] FAH T o we] dFEY o7t doju
go] t] & RYx Yool o] dH7] Wit »/p=25

IFANE A e Aol M B} Gage B
selnk E b 94 1—%& o|Fshe 23t AWF T
WS AT A4 9F WAL UF u 49 57

243



Figure 8. Changes in the Reynolds stresses due to
excitation: (a) contours of u'yn-u'ss from -0.17 to 0.03; (b)
contours of viw-vis from -0.13 to 0.07; (c¢) contours of
uV'-uv'ys from -0.01 to 0.007. Here, 'un' and 'dis' denote
the undisturbed and disturbed flows, respectively. Negative
contours are dashed and the plot domain is 0<x/D<8 and
0<r/D<2.
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