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A quantitative analysis of aerodynamic noise by sound sources
from a nozzle inflow
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ABSTRACT: In this paper, the radiated aecrodynamic noise generated from sound sources of a nozzle inflow is
quantitatively investigated and compared with experimental results of externally radiated noise. A high-resolution
unsteady compressible Large Eddy Simulation (LES) technique is used to accurately predict the internal and
external flow of three types of nozzle shape. Through using the vortex sound source for sound sources, the
geometry of nozzle neck is identified as most significant aerodynamic noise sources. For validation of quantitative
analysis, the vortex sound source intensity of internal nozzle flow is compared with results of external radiated
noise of calculation and experiment.
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Fig. 2. (Color available online) Computational domain for flow region: (a) dimensions and boundary conditions;
(b) detailed nozzle inflow with boundary condition applied; and (c) grids on sectional plane,
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Fig. 3. (Color available online) Instantaneous flow
fields of nozzle inflow: (a—c) flow velocity; (d—f)
vortex sound source fluctuation normalized by cell
volume; (a), (d) Model A; (b), (e) Model B; (c), (f)
Model C.
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Fig. 4. (Color available online) Comparison of spec—
trums between numerical and experimental sound
pressure level and predicted vortex sound source
level: (a)locations of observation points; (b) sound
pressure spectral levels and vortex sound source
levels according to nozzle shapes.
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Table 1, Comparison of overall sound pressure levels
predicted and measured for different nozzle shapes.

OASPL [dBA]
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