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Practical Study on Optimal Design of Axial-flow Fan
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Small-sized fans for cooling electronic components are usually produced by injection molding in unified
form including blade and hub. However, in case of middle and large-sized fans, they deal in various
products with varied numbers of blade or stagger angles after designing a single blade by molding or
aluminum die casting. At this occasion, it is necessary to study design method for high-performance
axial fans can. be operated with various numbers of blades or stagger angle using unique blade for
specified conditions. Therefore, the goal in this study is developing a optimal design method which
improves performance of axial fans within the large range of operating by single blade.
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Fig. 2 Comparison of flow angles
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Fig. 3 Comparison of Performance Curves
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A ¢ Pressure Rise ) 65 ImmAQ]
Z%(Flow ) 1570[CMM1
3] 4 4*(Rotational Speed ) 1020 (rpm
Y % (Density ) 1.219 [kg/m-3]
W7 (hub di ) 650[mm])
2| 7 (casing diameter) 1400{mm
2] ¥ (airfoil) NACA2408
7l (Blade No.) 7L71)
HolA &A% ift coefficient at tip) 0.48
HHojA ¥ A F(lift coefficient at hub) 06

Table 1 Design parameters
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Fig. 4 Preliminary blade design
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Fig. 6 Blade Optimization
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