I. INTRODUCTION

In a 1938 paper on the statistics of turbulence, Taylor
presented an assumption from which he could infer the spa-
tial structure of a turbulent velocitdddddddd.7 TJ T* [(theories)-416.2(are)-416.2(framed)-416.2(in)-416.2(terms)-416.2(of)-416.



3D, and thus no clear conclusion can be made.
Our experiment uses a laser Doppler velocimet®V'!




Goldburg®*3*we are using the latest version of this system,
built by Rutgers. In our setup, a thin soap film sevenah
thick is allowed to fall between two taut plastic wires from
an upper reservoir into a lower one, see Fig. 1. The channel
width is W56.2 cm over a distance of 120 cm, where the
measurements are performed. Quasi-two-dimensional turbu-
lence is generated behind a contboth diameter 1 mm and
spacingM5 3.8 mm which perforates the film at a fixed
height. The typical transit time between the comb and lower
reservoir is about one second.

The turbulence generated in such a soap film decays
downstream from the grid, exhibiting many aspects which
agree with theories of 2-D turbulené®;23%3%hough there
are also some differences. It therefore seems worthwhile to




We use a commercial LDV systéfito measure velocity
fluctuations in the filnf>*® The soap solutionwater and 2%
commercial detergent by volurhis seeded with Inm poly-




Dx, but also of the absolute location of the first probe
Whereas the functional dependence®@x includes the de-
cay of the turbulence, the dependencexgrienotes the ori-
gin from which this decay is measured. Varyirg would
permit the study of the similarity of turbulent decay at vari-
ous points downstream. In this study we %¥58 cm, and
characterize the turbulence relative to this point.

Figure 4 showsC,,(t,Dx) vs t for several different
separationdDx. As expected, there is a well-defined maxi-
mum correlation,

CY™ DxI[ Cyp tyax ,DX!,

at a particular value of the delay timigax (Dx). Taylor's
coherence hypothesis requires tidk™ (Dx
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\71(f) is the complex Fourier transform of;, then the stan-
dard power spectrum Bs,;(f)5
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volution of a velocity fluctuation taken with itself a time
tuax later. In Fig. 17 we show as an examplg,(t) for
Dx54 cm, along with a Gaussian distribution centered on
tuax - We find that the shape is always nearly Gaussian,
with a slight skewness arourty;,x consistently towards the
positive. The width of the Gaussian does not broadebas
increases, though the maximum does decrease as shown in
Fig. 18. Thus the development of the cross correlation cannot
be treated as a diffusion-like process, for which the width
would increase as the maximum decreases. The small posi-
tive skewness is also not strongly dependenon

VI. CONCLUSION

We have presented an investigation of Taylor's hypoth-
esis for decaying turbulence in a quasi-2-D experimental sys-
tem, a flowing soap film. We have shown that for the lower
order structure functions the hypothesis is a valid assump-
tion, even when the actual cross correlation between the two
probes is low. As the relevant length scale of this decorrela-
tion is much larger than the integral scale of the turbulence

(2@ 1o
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