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Effects of Circumferential Skewed Blades on Static Performances

and Internal Flow Characteristics of Small Axial Fans
CHU Wei, JIN Ying-=i» WANG Yan-ping » WU Wen-jun, YU Fu-bo
(School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: 3D numerical simulation research was conducted for internal flow field of small axial fan
with circumferential skewed blade. Experimental study on static characteristics of prototype fan was
carried out to verify reliability of numerical simulation. With other geometrical parameters unchanged, the
blades of the prototype fan were skewed 5° forward and 5° backward along circumferential direction. The
flow pattern of the fans with radial-direction blade and circumferential skewed blade in the meridian plane
under design conditions, static pressure distribution in blade passage at different span and velocity field
near fan outlet at design point were analyzed. The effects of circumferential skew angle on static
characteristics and internal flow field of small axial fan were researched. The research results demonstrate
that; at the design point, compared to the prototype fan, the static pressure coefficients of the fans with 5°
forward bending and 5° backward bending increase 8. 84 %, and 2. 54 %, respectively. Besides, the fan with
5° forward bending can effectively reduce leakage flow in comparison with the fan with 5° backward
bending, decreasing leakage loss. Compared with the prototype fan and the fan with 5° backward bending,
the axial velocity of with 5° forward bending increases obviously at the position 15mm away from the
downstream of trailing edge of the blade.

Key words: axial fan; circumferential skew; static performance; internal flow; leakage flow
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