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ABSTRACT

In this study, performance, flow characteristics and noise of a cross-flow-fan system, used in indoor unit of
the split-type air conditioner, were predicted by computational simulation. Triangular elements were used to
mesh the calculation domain and quadrilateral elements were attached to the blade surfaces and walls to
enhance the simulation quality. The unsteady incompressible Navier-Stokes equations were solved using a
sliding mesh technique on the interface between rotating fan region and the outside. Two stripes of velocity
stream inside the cross-flow-fan were shown - the one was due to the eccentric vortex and the other was due
to the normal entrance flow. As the flow rate increased, the center of the eccentric vortex moved toward the
inner blade tip and rear-guide, and the exiting flow still had velocity variation along the stabilizer, which can
increase the noise level. The acoustic pressure was calculated by using Lowson’s equation. From the
calculated acoustic pressure, it was found that the trailing edge is a dominant of acoustic generation.
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Table 1. Design parameter for cross-flow fan system
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Rear-guide radius 80 mm
Discharge angle 30 mm
Stabilizer angle 20,
Leading edge angle 60,
Stabilizer & fan gap 10 mm
Discharge distance 60 mm
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Fig. 1 Computational mesh: mesh near blades are

shown in enlarged plot
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Fig. 2 Performance curve for cross flow fan
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