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Experimental Validation on Performance of the Anti—stall Fin at
Low Flow Rates of an Axial Fan
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ABSTRACT

Stall in an axial flow fan is a phenomenon due to an increase in the incidence angle at the low flow rates, which obtains

unstable characteristics such as performance degradation, vibration, noise, and fluctuation. Consequently, the pressure-flow rate

curve shows a saddle-like slope with positive gradients. Anti-stall fin (ASF) could be a revolutionary method to suppress these

instabilities. Two-dimensional plates (fins) were attached inside the inlet casing and toward the shaft, so that disadvantages of

conventional anti-stall methods, such as structural complexity, cost, installation space, and driving device, were no longer

considered in the anti-stall fin. Most of all, the positive gradients on the pressure-flow rate curve were restored to be negative,

and expansion of the stall margin could be considered for the axial flow fan with the anti-stall fin. The results were based on

the experimental tests.
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Fig. 1 Two—dimensional location of ASF on meridional

plane (schematic drawing)

Table 1 Design specifications and parameters of the axial fan

Specification or parameter Value [unit]
Specific speed' (IV;) 7.77 []
Flow coefficient (&) 0.285 [-]

Pressure coefficient (%) 0.117 [-]
Rotational speed (V) 1,470 [rpm]
Hub ratio (r/ry) 0.44 []

Tip clearance” ratio (&) 0.01 or 0.0028 [-]

Solidity (C/S) 0.769 (hub), 0.155 (shroud) [-]
Setting angle’ 49.7 (hub), 23.1 (shroud) [°]
No. of blades & guide vanes 10 & 11
Airfoil series of blade NACA 3512

" type number
% between a blade tip and casing
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Fig. 3 ASF—attached axial fan and experimental test facility
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Fig. 4 Performance curves for each case of none and ASF attached
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Table 2 Increase and decrease rates of pressure coefficient
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@ v A s
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1.0 & -1.6 +1.3 2.8
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