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An Experimental Study on the Effect of
Vortex-Type Applied to Design an Axial Flow Fan

Soo-Yong Cho, Bum-Seog Choi , Jong-Hak Oh ™~
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ABSTRACT

The flow angle at the inlet and exit of a rotor or stator is an important design parameter involved in the
design a fan blade. Flow angles along the radial direction for 3-D stacking are calculated using two kinds of
vortex methods, ie free vortex method and forced vortex method. The performance test shows that a fan
designed by the free vortex method is more efficient than a fan designed by the forced vortex method. As a
reference, an imported fan is tested Even though the straightner of the imported fan is used for the
comparison test, the difference of efficiency between the imported fan and the fan designed by the free
vortex method is negligible. The noise of the fan designed by the free vortex method is less than that of
the imported fan. A bellmouth installed at the fan inlet improved the fan efficiency more than 10 %.
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Table 1 Profile parameters by the free vortex
/R C. o & c 81 B2
045 | 140 | 091 | 2718 | 805 | 5068 | 2293
052 136 | 079 | 3640 | 805 | 5460 | 3558
059 | 109 | 069 | 4405 | 800 | 5780 | 4450
066 | 098 | 062 | 4930 | 8.0 | 6068 | 50.96
073 | 089 | 05 | 5358 | 795 | 6305 | 55.80
079 | 082 | 051 | 5706 | 790 | 6509 | 5955
08 | 076 | 047 | 5994 | 7.0 | 6686 | 6253
093 | 071 | 043 | 6245 | 785 | 6840 | 6496
100 | 066 | 040 | 6460 | 780 | 6976 | 6698
Table 2 Profile parameters by the forced vortex

/R CL o 3 c B 82
045 101 | 092 | 4235 | 810 | 5068 | 4297
052 | 090 | 079 | 4697 | 810 | 5460 | 4831
059 | 08 | 070 | 5033 | 85 | 57.89 | 52.00
066 | 08 | 062 | 5274 | 800 | 6068 | 5472
073 | 08 | 056 | 5460 | 800 | 6305 | 568
079 | 08 | 051 | 5607 | 795 | 6509 | 5857
08 | 08 | 047 | 5724 | 795 | 6686 | 60.02
093 | 08 | 043 | 5829 | 790 | 6840 | 6125
100 | 08 | 040 | 5872 | 780 | 69.76 | 62.33

circumferential direction

0
axial direction

Fig. 1 Blade profile with free vortex method
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circumferentlal direction

0
axial direction

Fig. 2 Blade profile with forced vortex method
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Fig. 3 Layout of fan test rig
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