Turbulence Generation in Wind Tunnel

Possible Implementations from Literature and Ideas for Realizations
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turbulence generation - realizations in literature

overview

@ without mean flow
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vibrating grid

symmetric setup of fans

symmetric setup of speakers (synthetic jets)
array of synthetic jets (in water)

e with mean flow / in wind tunnel

>
>

>
>
>

Turbulence Generation in Wind Tunnel

passive grid

fractals

active grid

symmetric setup of speakers (synthetic jets)
high velocity jets
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turbulence generation - realizations in literature

setups without mean flow

To the driving system

Figure: water tank with
two arrays of synthetic
jets, G. Bellani 2014
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. . Figure: box with 8 fans

Figure: water tank with in each corner. Birouk
vibrating grid, Cheng 2003 '
2001

Figure: pumps creating
synthetic jets
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turbulence generation - realizations in literature

setups with mean flow
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Figure: different tested
grids filling whole cross
section, M. S. Uberoi
1967

Figure: fractal struxture
filling whole cross
section,

R. Gomes-Fernandes
2012
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Figure: rods with
winglets, rods rotate in
random mode, Larssen
2010
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turbulence generation with high velocity jets

Air flow
from =
secondary == Adjustable
blower roof
contour

Figure: Thole 1994
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turblence generation with speakers

Figure: C. Goepfert

2010
Figure: W. Hwang 2004

Figure: K. Chang 2011
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windtunnel as planned by Henja

ca. 110 cm

here
turbu-
lence
gene-
ration

20 cm

15|cm

Ca.
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possible setups in windtunnel - jets

to be found out:

@ jets or synthetic
jets better?

YT

@ possiblities for
small synthetic
jets in air

Figure: possible arrangement of jets @ best number of
jets
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possible setups in windtunnel - speaker
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. Speaker arrangement in truncated cube
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Figure: Speaker arrangement in cuboctahedron (max.
possible speaker size with given size of section)
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8 speakers can be
arranged
symmetrically

cuboctahedron
yields max.
diameter of inner
circle of triangles
(11cm)

bigger speakers
possible if for
example nozzle
between speaker
and wall
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different types of synthetic jets with speakers

Figure: speaker with
nozzle creating one
synthetic jet

Figure: speaker with
grid for creating several
small synthetic jets

Figure: speaker with
contraction creating one
synthetic jet

Turbulence Generation in Wind Tunnel May 2018 10 / 11



Sources |

- M. S. Uberoi, S. Wallis (1967). “Effect of Grid Geometry on Turbulence
Decay”. In: The Physics of Fluids. DOI: 10.1063/1.1762265.

| Thole, K. A. (1994). “Generating high freestrearn turbulence levels”. In:
Experiments in Fluids.

- Cheng, N.-S. (2001). “Measurement of Turbulence generated by oscillating
Grid”. In: Journal of hydraulic engineering.

- Birouk, M. (2003). “An Attempt to Realize Experimental Isotropic
Turbulence at Low Reynolds Number”. In: Flow, Turbulence and
Combustion.

W. Hwang, J. K. Eaton (2004). “Creating homogeneous and isotropic
turbulence without a mean flow”. In: Experiments in Fluids. DOI:
10.1007/s00348-003-0742-6.

- C. Goepfert J. Mari, Delphine Chareyron Michel Lance (2010).
“Characterization of a system generating a homogeneous isotropic
turbulence field by free synthetic jets”. In: Exp Fluids. DOI:
10.1007/s00348-009-0768-5.

Turbulence Generation in Wind Tunnel May 2018 11 /11


http://dx.doi.org/10.1063/1.1762265
http://dx.doi.org/10.1007/s00348-003-0742-6
http://dx.doi.org/10.1007/s00348-009-0768-5

Sources |l

| Larssen, J. V. (2010). “On the generation of large-scale homogeneous
turbulence”. In: Springer-Verlag. bo1: 10.1007/s00348-010-0974~1.

- K. Chang, G. P. Bewley (2011). “Experimental study of the influence of
anisotropy on the inertial scales of turbulence”. In: Journal of Fluid
Mechanics. DO1: 0.1017/jfm.2011.529.

' R. Gomes-Fernandes B. Ganapathisubramani, J. C. Vassilicos (2012).
“Particle image velocimetry study of fractal-generated turbulence”. In:
Cambridge University Press. DOI: 10.1017/jfm.2012.394.

- G. Bellani, E. A. Variano (2014). “"Homogeneity and isotropy in a
laboratory turbulent flow". In: Exp Fluids. DOI:
10.1007/s00348-013-1646-8.

Turbulence Generation in Wind Tunnel May 2018 12 /11


http://dx.doi.org/10.1007/s00348-010-0974-1
http://dx.doi.org/0.1017/jfm.2011.529
http://dx.doi.org/10.1017/jfm.2012.394
http://dx.doi.org/10.1007/s00348-013-1646-8

	Literature Research
	Overview
	Details: Jets
	Details: Speakers

	Ideas Realization
	Possible setups
	Possible setups
	Possible setups
	Possible setups

	Appendix

