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ABSTRACT

Z4), Unsteady Fow Feld

Sirocco fans are widely used in HVAC and air conditioning systems, and the noise generated by
these machines causes one of the most serious problems. In general, the sirocco fan noise is often
dominated by tones at BPF(blade passage frequency) and broadband noise. However, only a few
researches have been carried out on predicting the aercacoustic noise because of the difficulty in
obtaining detailed information about the flow field and casing effects on noise radiation. The objective
of this study is to develop a prediction method for the unsteady flow field and the acoustic pressure
field of a sirocco fan. We assume that the impeller rotates with a constant angular velocity and the
flow field around the impeller is incompressible and inviscid. So, a discrete vortex method (DVM) is
used to model the centrifugal fan and to calculate the flow field. The force of each element on the
blade is calculated by the unsteady Bernoulli equation. Lowson's method is used to predict the
acoustic source. Reasonable results are obtained not only for the tonal noise but also for the
amplitudes of the broadband noise. Acoustic pressure is proportional to (£2)2.3, which is the similar

value with the measured data,
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Fig. 1 Flow structure of sirocco fan
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Fig. 2 Flow chart for unsteady flow calculation
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Fig. 3 Flow chart for acoustic calculation of sirocco fan
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Fig. 4 Schematic of sirocco fan
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Table 1 SPL with various rpm

RPM SPL at BPF Overall SPL
1400 54.7 dBA 63.6 dBA
1600 584 dBA 65.4 dBA
1800 62.3 dBA 68.6 dBA
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