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Abstract: The internal flow and outflow field characteristics, and sound propagation problems of the rotating jet fan
with the behind guide vanes are studied using the combination of the unsteady flow and large eddy simulation. The
main conclusions are as follows: the pitch between the impeller and the guide vanes has a bigger adjustable space; the
rotor blades is the main sound source surface, the Karman vortex and tip leakage vortex, and channel vortex near the
wall from the leading edge is characteristics vortex of the moving blades, the sound sources of vortex generators is lo-
cated in the leading and trailing edge; the turbulent viscosity and effective viscosity of outflow field intensifies the dis-
sipation of the turbulent sound; the pressure characteristics of time and frequency shows a positive correlation to that of
the sound pressure, the radiation of sound pressure mainly point to the axis around.
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Figure 1. Model and computational domain: (a) Calculational
region; (b) Impeller components schematic
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Figure 2. Curve: comparison between velocity and pressure or flow
capacity: (a) Speed-pressure comparison; (b) Speed-capacity of
contrast
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Figure 3. Characteristic distribution of the external flow field
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Figure 4. Pressure contrast of negative pressure zone
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Figure 5. Static pressure changes along the impeller of 0.4 D fan
when 1000 rpm: (a) Central part in the impeller; (b) Middle part
between impeller and guided vanes; (c) Central part in the guided

vanes
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Figure 6. Velocity distribution of 0.2 D fan when 1000 rpm
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Figure 7. The velocity and the vorticity distribution of the relative
diameter: (a) Velocity at the relative diameter of 0.992; (b)
Vorticity at the relative diameter of 0.766
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Figure 8. Curves: the external flow field vorticity and velocity
comparisons of the 0.4 D fan when 1000 rpm: (a) Vorticity distance
comparison; (b) Effective viscosity comparison
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Figure 9. External field sound pressure fluctuations of 0.4 D fan

when 1000 rpm
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Figure 10. Curve: the pressure spectrum and sound pressure spec-
trum of 0.4 D fan when 1000 rpm: (a) Pressure spectrum; (b)
Sound pressure spectrum
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Figure 11. Curve: sound pressure level (SPL) on the two arcs
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