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A Optimization of Butterfly Valve using the Orthogonal Array and the Characteristic
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ABSTRACT

The butterfly valve has been used to control a flow effectively in the industrial becausge
of its Hghtweight, simple structure and the. rapidily of its manipulation. However, it is
difficult to have the existing structural optimization using field analysis from CFD to
structure analvsis when the structure is influenced by fluid. This paper is evaluated the
specificity to get the flow characteristic and stability of the butterfly valve using FEM and
CFD. Also, it accomplished the shape optimization design using the orthogonal arrangement
and characteristic function, Research result, a few experiments showed the optimal results of
three dimensional structures  to be multi -objective.
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Initial design
Structural analysis e
80D > Topcogy optimization
- Select design factors and level
- Arrange them in orthogonal
arey
- Selesct the charcteristic data
L Expicre the design domain
: - Calculste the characteristic
function
~ Perform analysis of means
Select the optimum fevel of
design level

Fig. 1 Process of application design optimization
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Fig. 2 Configuration of butterfly valve
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Fig. 3 Load and boundary condition of analysis
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Fig. 6(b) Velocity distribution of fuid analysis
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Table 1 Design factor and level
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Table 3 Characteristic function of the results
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18 1.0251
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Table 4 Design variables affection the characteristic

function
Factor " I:,r;ect 3
A 0.9567 1.0033 1.0521
B 0.9861 1.0040 1.0219
C 0.9985 1.0025 1.0111
D O0.9592 1.0017 1.0912
1B LOO27 1.0046 10048
G 1.0042 1.0044 10055
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