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Effects of a Guide Fin Blade on the Flow Characteristics
in a Ventilating Axial Fan
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ABSTRACT: The effects of a guide fin blade on the flow characteristics in a ventilating
axial fan were investigated experimentally. The guide fins were setup onto the pressure surface
of the blade, and their effects on the flowrate were evaluated. Two types of the guide fin
blade were designed. One is the stem fin blade, and the other is the radial fin blade. The
stem fin is designed normal to the circumiference of a circle, and the radial fin is designed
along the circumference of a circle. The results from the guide fin blade fans are compared
with that of the blade without guide fins. The position and the geometry of the radial fin
setting up on the blade have an effect on the increase of flowrate with the minor sacrifice of
rotational speed of the blades. The radial fin positioning at 0.84 times blade diameter shows
highest performance in the flowrate. The increase of the blade weight resulting from applying
the guide fins shows minor effect on the variation of rotational speed of the blades.
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Table 1 Dimensions of design parameter

Parameters Values
Number of blade(N) 6
Tip diameter(mm) 250
Hub diameter(mm) 100
Hub ratio 0.4
Blade thickness(mm) 2
Sweep angle(deg.) 28
Max. camber(mm) 4
Attachment angle(deg.) 28

(b) Radial fin blade
Fig. 2 Schematic diagram of guide fin blades.

(a) Stem fin blade
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Table 2 Positions of stem fin on blade

Positions
Cases | Tip edge chord | Hub edge chord
line line
51 030 TCe 050 HCr
5,2 0.70 TCc 065 HCL
53 1.00 TCt 1.00 HCL

Tip chord line(TCr) = 123 mm

Remarks Hub chord line(HCL) = 50 mm

Table 3 Positions of radial fin on blade

Cases Positions Remarks
1 1.00 r

125 mm

2 084 r in radius
R3 068 r

Table 4 Geometry of guide fin on blade

Thickness Types Remarks
2.0mm Circle 90 mm
Triangle . B
3.0mm Quadrilateral in blade thickness
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Fig. 3 Schematic diagram of fan test system.
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Table 5 Combinations of stem fin

Cases Combinations
cs,1 51+ 82
8,2 51+ 53
8,3 52+ 53
5,4 S1+852+53
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Table 6 Combinations of radial fin

Cases Combinations
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