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Optimization of Butterfly Valve's Disc Using the DACE Model Based
on CAE
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ABSTRACT: The butterfly valve has been used to control the switch and flux of fluid. While research about the characteristics of butterfly
valve fluid have been done, study of the optimum design, considering structural safety, must keep pace with it. Thus, a method is proposed for
an optimum butterfly valve. Initially, the stability of the butterfly valve, using FEM and CFD, is evaluated, and a variable is selected using
the initial analysis results. Also, the shape optimization design is accomplished using the DACE model. In terms of research results, the

experiment satisfied the objective and limitation functions.
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Fig. 3 Boundary conditions for fluid analysis
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Table 1 Design variable and level

DV. 4 B ¢ D F G
(mm) (mm) (mm) (mm) (mm) (mm)

Level
1 7 12 12 85 107 2
2 8 135 16 95 127 24
3 9 15 20 105 147 28

Table 2 Analysis result according to orthogonal array
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Exp. ¢ A BCDFG e (Sl\tfﬂ‘__’,jli li'sesé‘;ff V;;‘Z‘gg)ht
I 1 1 1 1 1 1 1 113861 0404694 2840
2 1122 2 2 2 212709 0442956 3055
3 01 1333 3 3 31158 0491582 3274
4 12 1 1 2 2 3 312957 0452844 3.133
5 122 233 1 110726 0457898 3.357
6 123 3 1 1 2 210172 0434668 3.144
7 1312 1 3 2 311516 0450685 3.168
8 13232 1 3 1 98 0409267 3376
9 133 13 2 1 2 8082 0467527 3.546
10 2 1 1 3 3 2 2 112938 0466591 3.174
11 212 1 1 3 3 211726 0395473 2903
2 2 132 2 1 1 312735 0432105 3.112
3 2 2123 1 3 212093 0447440 3299
4 2 2 23 1 2 1 310804 0473015 3088
15 2 2 3 1 2 3 2 1 9498 0448294 3254
16 2 3 1 3 2 3 1 210875 0461247 3.328
17 23 2 1 3 1 2 310688 0483458 3.488
18 2 332 1 2 3 1 8816 0448656 3286
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Table 3 Optimal Solution using DACE model
Result W(/Ieég]t (S;;;ZS) Press of Coef.
Initial 3.206 113.47 0.479730
Optimum 3.08 135 0.37661
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Fig. 7 Configuration of optimum designed disc
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Fig. 8 Structural analysis result of optimum model
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Fig. 72 HX4A 8 0239 4L vehdn) o o] g3}
o FEH4E +F 23} 2 A4 2AE Fig 87 Fig 9
of 22 JepiAch

DACE Ed& o) 83t HHMA AxE Asida vwste
Table 4l eI} Z}zke] ARtz thate] RF 5% o]s}h

o vl Be HAEE 2 S 1AL T 4 Utk

Table 4 Reanalysis solution

Weight Stress
Result Press of Coef.
€ (Kg) (MPa)
Optimum 3.08 135 0.37661
Reanalysis 298 133.10 0.36290
Error (%) 3.25 1.6 3.6
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