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Acoustic Analysis of Unevenly Pitched Fan of Automobile Cooling Pack System

W.-S. Song, ].-S. Lee, J-Y. Kim', S. Lee

Key Words : Unevenly Pitched Fan(-2-52}#), Kirchhoff Surface, Boundary Element Method(% /2.4 %),
Ffowes Williams-Hawkings(FW-H) %54/, Dipole Source(¢/=5 3 2-8)), Loading Noise(3}3°2+)

ABSTRACT
The 2-dimensional unsteady flows on and around the cambered airfoils were computed by applying LES

with the deductive dynamic SGS model. The unsteady flow field were used as inputs to compute the
far-field sounds and directivity patterns from rotating blades by a hybrid approach that exploits Farassat’s
formula. The BEM (Boundary Element Method) was applied to predict the frequency characteristics from
the rotating blades for the cases of even- and uneven-pitched fans. The BEM results suggested that the
unevenly pitched fan have less pronounced discrete peaks at BEF frequencies, which was confirmed by the

experiment.
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Section 7

Fig. 1 Vorticity contours by LES around each blade section
of 5-bladed fan from hub {front) to tip (back)
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Fig. 2 Fluctuating lift coefficient CL' in time at typical
blade sections of 5-bladed axial fan
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Fig. 3 Distribution of mean lift coefficient <CL> for

5-bladed axial fan
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Fig. 5 acoustic spectras between Calculational and experimental
evenly pitched tan
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Fig. 7 Calculated acoustic speciras from evenly pitched
and unevenly pitched 5-bladed fan
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