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NUMERICAL PREDICTION OF THE CROSS-FLOW FAN PERFORMANCE AND
NOISE CHARACTERISTICS BY UNSTRUCTURED FLOW SOLVER ALGORITHM

= 8), 2YF)

Yong Cho and Young J. Moon

The cross-flow fan performance and its sound noise characteristics are predicted by
computational methods. The unsteady incompressible Navier-Stokes equations in moving
coordinates are solved by a SMAC method on unstructured triangular meshes, using a
sliding mesh technique at the interface between the domain rotating with blades and the
rest stationary part. The computationally predicted fan performance was favorably
compared with experiment, and some numerical aspects of simulating the cross-flow fan are
discussed. With the computed unsteady flow field, aeroacoustic sound noise of the fan is
predicted by the Lighthill-Curle equation. The unsteady surface pressure fluctuations on
stabilizer enables a prediction of BPF noise of the uniform pitch blade fan quite accurately.
The aeroacoustic sound noise characteristics of both uniform and random pitch blade fans

are also examined by SPL spectrum analysis.
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Fig. 1 A typical cross-flow fan configuration Fig. 2 Triangular meshes for the present test fan
and its velocity vector field and a near view around blades (uniform pitch)
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Fig. 6 A profile of uniform and random
pitch blades
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