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Abstract; Aiming at the spatial location of the aerodynamic noise sources in the steam regulating pipe of
a marine power system under different valve opening and closing conditions, a detailed numerical study of
computational aeroacoustics was carried out. Shear stress transport ( SST) turbulence model was used to
obtain the complex three-dimensional steam flow field distribution in the pipe; combined with Curle a-
coustic analogy model and Proudman acoustic analogy model, the distribution characteristics of dipole
noise source on the pipe wall and quadrupole noise source in the fluid domain of the pipe were calculated
respectively. The research result shows that compared with T type and Z type pipelines with one inlet and
one outletwhen the valve is closed, the intensity of aerodynamic noise source "h" type pipeline with two

inlets and one outlet increases significantly after the valve is open. Among them, the dipole noise source
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is mainly distributed in the pipeline convergence and the wall of outlet elbow area, which is closely relat-

ed to the local fluid shear stress. The quadrupole noise source is mainly located in the outlet elbow,

which is strongly related to higher turbulent kinetic energy distribution of flow field in pipe caused by sud-

denly becoming small of elbow diameter and the change of flow direction.

Key words: steam power pipeline, aerodynamic noise source ,computational aeroacoustics, Curle acous-

tic analogy model , Proudman acoustic analogy model
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Fig. 1 Schematic diagram of steam pipeline of a

marine power system
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under different operation conditions
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Fig. 4 Contour plots of steam flow velocity in central plane

of three pipelines under different operation conditions
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under different operation conditions
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different operation conditions
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