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ABSTRACT

This study presents a numerical optimization to optimize an axial flow fan blade to increase the

efficiency. The radial basis neural network is used as an optimization method with the numerical analysis

by Reynolds-averaged Navier-Stokes equations using SST model as turbulence closure. Four design
variables related to airfoil maximum camber, maximum camber location, leading edge radius and trailing
edge radius, respectively, are selected, and efficiency is considered as objective function which is to be
maximized. Thirty designs are evaluated to get the objective function values of each design used to train
the neural network. Optimum shape shows the efficiency increased by 1.0%.
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Fig. 1 Meridional geometry
Table 1 Specifications of reference fan blade
Flow Coefficient 041
Total Pressure Coefficient 0.3
Rotor Rotational Speed (rpm) 1000
Tip Radius (mm) 2875
Hub-Tip Ratio 052
Inlet Angle at Rotor Tip (degree) 68.8
Outlet Angle at Rotor Tip (degree) 63.8
Table 2 Specifications of design variables
Variables Hub | Mean | Tip
Maximum Camber(deg) 455 | -674 | -891
Maximum Camber Location(mm)| 27 21 16
Leading Edge Radius (mm) 0.7 11 12
Trailing Edge Radius (mm) 12 09 1.1
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components downstream of the fan rotor

Table 3 Design space

Variables Lower Bounds Upper Bounds
o -4.0 40
B8 -12 12
¥ -05 1.0
) -0.75 05

Table 4 Results of Design Optimization

(a) Design variables

Design a Ié) Y s
Reference 0.0 0.0 0.0 0.0
Optimum 2.89 -3 038 0.076

{b) Objective function
Design Efficiency Increment
Reference 85.9% -
Optimum 86.9% 1.0%
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