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Fig. 1 Tip vortex at the impeller blade tip of an axial
turbomachine

Fig. 2 Schematic view of secondary flow driven by the
pressure difference between suction and pressure side in
the tip region
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Fig. 3 Sound pressure spectra in the outlet duct as a
function of tip clearance
(@/ Popt =1, n=1400/min, Af5=12.5 Hz)
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Fig. 4 Impeller with winglets on blade tip
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Fig. 5 Comparison of the air performance graph of the
typical small axial fan with and without winglets on blade
tips{ebm-papst type 3212J)
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Fig. 6 Comparison of the noise performance graph of the
typical small axial fan with and without winglets on blade
tips (ebm-papst type 3212J)

A9l BE A AAM wingletsdl 98 &7
Foidth. saddle point o] FdlE 2~4 dBA) 724
e e B Atk (Fig6)



S EDEE

g pestire ip 0 Pe LawSe /507 o

Fig. 7 Sound power spectrum measured in optimum
operating point of the fans
{ebm-papst type 3212J)
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