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Experimental Study on the Aerodynamic Performance Characteristics of a
Small-Size Axial Fan with the Different Depths of Bellmouth
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Abstract : A Small-size axial fan(SSAF) has widely been utilized to circulate a cooling air in a refrigerator,

etc. Generally, the aerodynamic performance of SSAF is strongly dependent upon the depth between SSAF

and bellmouth, and it includes axial, partially stalled, mostly stalled and radial flow regions according to the

flow coefficient. In this study, four kinds of bellmouth depths were considered to analyze the aerodynamic

performance of SSAF. As a bellmouth depth increases, a maximum flowrate decreases, but a maximum

static pressure increases. Also, stall region includes an inflection point in all aerodynamic performance

curves. Finally, a static pressure efficiency shows the maximum value of 37%.

Key Words : Aerodynamic Performance, Bellmouth, Flow Coefficient, Operating Point, Power Coefficient,
Small-Size Axial Fan(SSAF), Static Pressure Coefficient, Static Pressure Efficiency
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Fig. 1 Experimental setup for data acquisition
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Fig. 2 Geometry configuration of SSAF

Table 1 Specification of SSAF

Item Specification

Blade depth 27.315

Blade thickness (mm) Max 2
Blade curvature radius (mm) 109.24
Chord length at tip (mm) 65.58
Chord length at hub (mm) 13.33
Blade inlet angle (°) 98.08
Blade outlet angle (°) 51.16

Blade rake angle (°) 5.14

Solidity at tip (-) 0.7591
Solidity at hub (-) 0.6789
Blade attachment angle (°) 24.28
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Fig. 4 Static pressure coefficient profiles for
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the various depths of bellmouth
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Fig. 5 Power coefficient profiles for the various depths of bellmouth
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