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ABSTRACT

In this study, the performance and internal flow characteristics of an axial fan were investigated based on the geometrical

parameters of an inlet hub cap using the definition of the hub cap ratio. By considering the shape of the hub cap as a

geometrical parameter, the hub cap ratio was defined as the ratio of the radius to the axial distance of the hub cap, and 8 cases

were selected to compare the effects of the hub cap. A three-dimensional steady Reynolds-averaged Navier-Stokes (RANS)

calculation was conducted using a shear stress transport turbulence model to observe the effects of the hub cap shape based

on the internal flow and performance characteristics of the axial fan. Further, the streamline and pressure distribution were

investigated based on the geometrical parameters of the hub cap. The hub cap shape affects the pressure difference by

separating the flow in the vicinity of the impeller hub on the basis of the hub cap ratio. An appropriate hub cap shape reduces

the separated flow and denotes a relatively higher performance.
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Fig. 1 Schematic diagram showing the components of an
axial fan for numerical analysis

Table 1 Design specifications of an axial fan

Specifications Unit Value
Flow rate m’/min 3900
Rotational speed rpm 1185
Impeller hub diameter mm 800
Impeller shroud diameter mm 1800
Tip clearance mm 5
No. of impeller blades ea 14
No. of guide vane ea 11
Without hub cap i With hub ¢ ap
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(a) Base

(b) W/O Hub cap (c) W/ Hub cap

Fig. 2 Classifications of inlet shape with hub cap
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Fig. 3 Geometrical parameters of inlet shapes with hub
cap of an axial fan
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Fig. 4 Computational domain and grid systems of an axial fan
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