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Characteristics of Modal Acoustic Power of Broadband Noise
by Interaction of a Cascade of Flat—plate Airfoils
with Inflow Turbulence

7(4 ;d 01- 1:_,1l q]xﬂ_g_*.g;_xﬂ g%)*
Cheolung Cheong, Vincent Jurdic and Phillip Joseph
(2007 10€ 109 A< ; 2007 129 4% AAlgkg)
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ABSTRACT

This paper investigates the modal acoustic power by a cascade of flat—plate airfoils interacting
with homogeneous, isotropic turbulence. Basic formulation for the acoustic power upstream and
downstream is based on the analytical theory of Smith and its generalization due to Cheong et al.
The acoustic power spectrum has been expressed as the sum of cut—on acoustic modes, whose
modal power is the product of three terms: a turbulence series, an upstream or downstream power
factor and an upstream or downstream acoustic response function. The effect of these terms in
the modal acoustic power has been examined. For isotropic turbulence gust, the turbulent series
are only reducing factor of the modal acoustic power. The power factor tends to reduce the modal
acoustic power in the upstream direction, although the power factor is liable to increase the modal
acoustic power in the downstream direction. The modes close to cut—off are decreasing strongly,
especially in the downstream direction. Therefore the modes close to cut—off don’t contribute
highly to the radiated acoustic power in the downstream direction, although the modal acoustic
pressure is high for these modes.
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