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Fig. 3 Experimental apparatus Fig. 4 The fan model for the numerical simulation
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Fig. 5 Aerodynamic noise source of P21 Fig. 6 Aerodynamic noise sources of P7

In this study, we focused on the wake vortex noise of the propeller fan driving at the maximum
efficiency point and the off-design point; in order to clarify the relation between the flow regime
around the rotating blade and the broadband noise, the characteristics of the fan with the different
solidity impeller were analyzed experimentally and numerically. The characteristics of the propeller
fans having different solidity impeller are estimated, mainly, we discuss the influence of the wake
on the broadband noise of the fan. The aerodynamic noise of the fan with the high-solidity impeller
P21 became the smallest among the three fans at the maximum efficiency point, whereas the fan
noise of P21 became the largest when the operation point changed to the off-design point. The
Karman vortex was shed to the wake at the off-design point of P21; the vortices became one of the
major factors for the increase of the fan noise. The broadband noise of P21 was much larger than
that of P7 because not only the relative velocity became fast according to the solidity but also the
noise sources increased due to the number of blades (see Fig. 5). In the case of the fan having the
low solidity impeller P7, the broadband noise due to the wake vortex shedding was generated at the
maximum efficiency point and the off-design point in the low flow rate domain since the relative
flow around the blade was easy to separate (see Fig.6). The wake vortex noise is generated from P7
in the both operation points; however, the development of the potential of the wake vortex is
conserved in each operation point. From these results, it is considered that the fan noise of P7 in the

off-design point and maximum efficiency point had little difference.
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