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Design Optimization of Axial Flow Fan Using Genetic
Algorithm

Sang-Hwan Lee, Cheol-O Ahn~
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ABSTRACT

In an attempt to solve multiobjective optimization problems, weighted sum method is most widely used
for the advantage that a designer can consider the relative significance of each object functions by weight
values hut it can he highly sensitive to weight vector and occasionally yield a deviated optimum from the
relative weighting values designer designated because the multiobjective function has the form of simple
sum of the product of the weighting values and the object functions in traditional approach.

To search the design solution agree well to the designer's weighting values, we proposed new
multiobjective function which was the functional of each normalized objective functions and considered to
find the design solution comparing the distance between the characteristic line and the ideal optimum. In
this study, proposed multiobjective function was applied to design high efficiency and low noise axial flow
fan and the result shows this approach is effective for the case that the quality of the design can be highly
affected by the designer’s subjectiveness represented as weighting values in multiobjective design
optimization process.
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Table 1 Design requirement
Volume flowrate (CMM) 950
Static pressure (mmAq.) 70
Rotational speed (rpm) 1250
Tip diameter (mm) 1140
Tip clearance (mm) 10
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Fig. 1 Proposed multiobjective function in normalized space
(@ =03, 002 (b) @=0.15, 0=0.1
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Table 2 Design variables and side constraints

Design variables Range
The number of blades 6~12
Hub ratio 04~06
Pitch—chord ratio at hub 05~15
Pitch—chord ratio at tip 1.0~25
0.3
02 e .
w
= °
: 3
& ®
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0
0.7 0.8 Q.9 A

Normdized Efficdency

Fig. 2 Comparison of the two Pareto-optimal solutions (for
6-rotor blades);
1. O, by proposed method
2. [, by weighted sum method
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Table 3 Optimum values according to different 3-weighting
vectors (for 8—rotor blades)

w) 0.3 05 0.7
wo 0.7 05 0.3
The number of blades 8 8 8
Pitch—chord ratio at hub 0.344 0.742 0.683
Pitch—chord ratio at tip 2478 237 2.25
Hub ratio 0532 0.515 0.504
Efficiency (%) 86.20 86.72 87.03
OASPL {(dB(A)) 95.05 95.34 941
3.0 0.6
' PO?TIP
] 3
Hubratio
1.0 F= 0.4

PmHUB

0.0 0.3

0 0.2 0.4 0.6 0.8 1
Low Noise Design < weighting — High Effidency Design

Fig. 3 Optimal solutions according to weighting for 8-rofor
blades
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Fig. 4 Pareto-optimal solutions according. to the number of
blades
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