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Shape Optimization of Cut-Off in Multiblade Fan/Scroll System
Using CFD and Neural Network
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Abstract

Multiblade Fan(t}®] #), Cut-Off(’;iQ-E), Inactive Zone(1%

ek 99), Neural

In order to minimize unstable flow occurred at a multiblade fan/scroll system, optimal angle and
shape of cut-off was determined by using two-dimensional turbulent fluid field analyses and neural
network. The results of CFD analyses were used for learning as data of input and output of neural
network. After learning neural network optimization process was accomplished for design variables, the
angle and the shape of cut-off, in the design domain. As a result of optimization, the optimal angle
and shape were obtained as 71 and 0.092 times the outer diameter of impeller, respectively, which are
very similar values to previous studies. Finally, it was verified that the fluid field is very stable for
optimal angle and shape of cut-off by two-dimensional CFD analysis.
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Fig. 1 Fan configuration

Table 1 Fan specification

Designation Size ’
Dy(mm) 326
Di(mm) 271
Cimm) 55
b(mm) 65

Z(No. of Blades) 50
n(rpm) 700
re(mm) 19
Tcut-off 0.06D,, 0.09D;, 0.12D»
0 cur-ott 62° 72" 82°
t 0.12b

Fig. 2 Computational mesh
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Fig. 4 Comparison of pressure distribution

Table 2 Volume flow rate analysis using CFD

ot o L er | 2 | 7w | s
Yeut-off
0.06D, | 28.18 | 28.43 | 2894 | 2877 | 2871
0.07D; | 2840 | 28.74 | 29.41 | 29.07 | 28.80
0.08D; | 2845 | 29.03 | 2083 | 29.33 | 28.86
0.09D; | 2847 | 2033 | 30.04 | 29.63 | 28.98
010D | 2843 | 2907 | 30.01 | 20.33 | 28.84
011D, | 2828 | 2896 | 2976 | 29.05 | 28.37
012D, | 28.13 | 2858 | 29.52 | 28.76 | 28.06
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Table 3 Volume flow rate analysis using neural

network -
Gosot 67 72 77
Tcut-off
0.06D, 28.43 28.94 28.77
0.07D» 28.73 29.41 29.07
0.08D, 29.03 29.83 29.33
0.09D, 29.33 30.04 29.63
0.10D, 29.07 30.01 29.33
0.11D, 28.96 29.76 29.0b
0.12D; 28.58 29.52 28.76
Best Linsai Fil A = {13 T + {-D G206:
04 - v
22k > Data Poinls
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) - Bast Linear Fit f
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Fig. 5 Correlation between object value and

learning result value
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Fig. 6 Volume flow rate analysis
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Fig. 7 Streamline distribution(model 62060)

Fig. 9 Streamline distribution for optimized

model
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