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jaehol.choi@hanwha.com Abstract >> An investigation on aerodynamic performance of a highly-loaded ax-

_ ial fan has been conducted to find the effects of tip injection and casing groove
Eisgzzd 21 f;;‘:jgfgg; on aerodynamic performance in this study. Three-dimensional Reynolds-aver-
Accepted 28 February, 2017 aged Navier-Stokes equations with k-e turbulence model were used to analyze

the fluid flow in the fan with Fluid-Structure Interaction (FSI) analysis. The hex-
ahedral grid was used to construct computational domain, and the grid depend-
ency test drew the optimal grid system. FSI analysis was also carried out to pre-
dict the deformation of rotor and stator blades, and the effect of deformation on
the aerodynamic performance of axial fan was analyzed compared to the per-
formance predicted without FSI analysis.
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Fig. 1. Geometry of Axial Fan Model

Table 1. Design Specifications of Axial Fan

Number of rotor blades 15

Number of stator blades 34

Design flow coefficient 0.284
Rotor tip rotational speed, m/s 442
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Fig. 3. Algorithm of FSI Analysis

Table 2. Design Specifications of Casing Groove and Tip
Injection

Le/C 0.707
Lp/C 0.144
D/C 0.026

my,/m, 0.024
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Fig. 5. Comparison of Aerodynamic Performances between
Smooth Casing and Grooved Casing with and without FSI
Analysis
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(a) Maximum Mass Flow Rate (Normalized Flow=1.0)

”’
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(b) Design Mass Flow Rate (Normalized Flow = 0.98)
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(c) Near-Stall Mass Flow Rate (Normalized Flow = 0.82)
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Fig. 7. Blade Deformation of Axial Fan with Tip Injection and
Casing Groove
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Fig. 8. Entropy Distribution on the Meridional Plane of Axial
Fan with Tip Injection and Casing Groove
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