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Aeroacoustic Source Caused by Wake Vortices from
an Isolated Flat Plate Blade in a Uniform Flow

Souichi SASAKI*®, Hidechito HAYASHI,
Yoshio KODAMA and Tohru FUKANO

* Department of Mechanical System Engineering. Nagasaki University,
1-14 Bunkyo-machi, Nagasaki-shi, Nagasaki, 852-8521 Japan

The unsteady flow characteristics caused by the walke vortices generated from an isolated flat
plate blade in a uniform flow were theoretically investigated with the discrete vortex method for
elucidating the aeroacoustic source of the discrete frequency noise (DFN). We assumed that the
DFN generated from the blade is originated by time fluctuation of the lift force caused by Karman
vortex shedding. This calculation shows that the frequency and the intensity of velocity fluctuation
in the wake can calculate accurately, and the half width of the wake is an important characteristic
length to specify the periodic phenomena. The surface pressure, differentiated with respect to time,
along the blade surface is closely related to the source, which gathers to the trailing edge. Then the
chord wise correlation length calculated by integrating the distribution of the surface pressure data
always conserved a constant value in all blades. The predicted DFN level agrees well with the

experimental results.
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Fig.1 Distribution of vortex points

Table 1 Specifications of flat blades

Blade name | Numberof | Thickness Chord
vortex points
N D mm C mm
NF0360 842 3
NF0660 426 6 €0
NF1260 218 12
NF2460 114 24
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Fig.3 Distribution of velocity fluctuations
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Fig.6 Characteristics of pressure on the blade surface
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