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It was shown that the structure has the same pattern like the
most energetic eigenmode of the flow. Thus the correlation
technique works as a filter in the spatial domain, and can be
used to extract dominant flow patterns.
An extension of the approach is to apply first the proper
orthogonal decomposition technique to the flow field. In
order to separate flow structures responsible for the radiated
sound, the correlation coefficient between the therewith
obtained new vector field and the far field pressure signal is
calculated. The temporal evolution with increasing τ of
Rap’(m, τ) for the modes m = 1, 3 and 6 is shown in the
Figure for the cylinder wake flow. Here a is the amplitude of
mode m for each snapshot. The pair of the first two most
energetic modes (Rap’(2, τ) not presented here) have the
major contribution to the radiated sound.

The objective of the present study is to check the
feasibility of cross correlation techniques for the detection of
noise generation mechanisms. The basic idea behind this
concept is to simultaneously measure a flow field and the
sound radiated from it. This gives information which flow
structures correspond with the recorded sound. The flow
field downstream of a cylinder (Re = 19.000 based on the
cylinder diameter) is investigated by 2 component PIV and
the far field pressure is recorded with a microphone. The
developed methods are then applied to the more application
related problem of the flow field inside a leading-edge
slat-cove. Since the measurements are performed in a
synchronized manner it is possible to look for a correlation
between the near field flow and the far field acoustics. PIV
measurements feature high spatial resolution but low
temporal resolution (fs = 2.5Hz) whereas acoustic
measurements
feature
high
temporal
resolution
(fs = 102.4kHz). A resulting normalized cross correlation
coefficient yields a high temporal and spatial resolution in a
statistical manner. It can give information about noise source
distribution as well as noise generation mechanisms. The
governing equation for the cross correlation coefficient Rφ,p´
after discretisation becomes:

Conclusion
It was shown that flow structures can be assigned to
sources of noise by calculating the cross correlation
coefficients between the time resolved far field pressure
fluctuations and snapshots of the spacial resolved velocity
measurements. Sources of aeroacoustic noise can be
identified. The most energetic structures where filtered by
applying the Proper Orthogonal Decomposition technique to
the PIV snapshots. The coefficients of the new orthogonal
basis for each snapshot have been correlated with the
pressure signal. For the case of the cylinder it was shown
that this method identifies the modes contributing to the
radiated sound. In order to increase the signal to noise ratio
of the here presented technique, future investigations will
concentrate on measurements with a high speed PIV system
and a phased microphone array.

where φ is any flow quantity measured at position x, y at
time t and p’ is the sound pressure. N is the number of
measurements. (Ru’p’ , Rv’p’ ) is shown as a vector plot for
τ = 1ms in the Figure for flow field behind the cylinder.
Both Ru’p’ and Rv’p’ are showing a periodic behavior with a
phase shift of π/2 with respect to each other. Thus the pattern
shown in the Figure is travelling upstream with increasing τ.

Fig. 1 (Left) Instantaneous distribution of (Ru’p’ , Rv’p’ ) as a vector plot for τ = 1ms. (Right) The temporal evolution of
Rap’(m, τ) for m = 1, 3 and 6.
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