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ABSTRACT

In this study, aeroacoustic characteristics of combined fan are investigated and noise was
reduced by applying Serrated Trailing Edge which is known as the method to reduce fan
noises. Unsteady CFD (Computational Fluid Dynamics) analysis was carried out using
Lattice Boltzmann Method(LBM) to figure out the combined fan's aeroacoustics and
experimental results was used to verify simulation results. Results show that different BPPFs
are generated at the each inner fan and outer fan on the different frequency while Blade
Passing Frequency(BPF) of general fans is constant on the entire frequency range. Boundary
vortex and vortex shedding are suppressed or dispersed by applying the Serrated Trailing
Edge to the inner fan. Furthermore, broadband noise and fan’s torque are reduced.
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Fig. 4. Rotor of Base (L) and STE (R) model
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Table 1. Specification of the fan
Fan diameter 250mm
Inner fan diameter 218mm
Ring diameter 220mm
Number of inner fan blade 4
Number of outer fan blade 5
Rotational speed 1,020rom
Tip clearance 4mm

Fig. 6. Volume mesh (L) and Surface mesh (R)
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Table 2. Comparison between CFD and
experimental results of fan
performance
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Table 3. Performance and noise increment of
base and STE model

Increm
Base STE ent (%)
Volume Flow
Rate [CMM] 12.10 12.10
Torque [Nm] 513e-2 | 5.10e2 | -0.58
Noise [dB(A)] 34.37 33.86 -1.48
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