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Prediction of the Structural Safety of a Relief Valve Using Metamodel
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Abstract A relief valve is a mechanical element to keep safety by controlling high pressure. Usually, the high
pressure is relieved by using the spring force and letting the fluid to flow from another way out of system. When
its normal pressure is reached, the relief valve can return to initial state. The relief valve should be designed for
smooth operation and should satisfy the structural safety requirement under operating condition. The commercial
software ANSYS/WORKBENCH is utilized for flow and structural analysis. Very high pressure may cause structural
problem due to severe stress. The study suggests the design satisfying the structural design requirement
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Fig. 2. Cross-section view of Relief Valve
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Fig. 1. Relief Valve Model
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Table 1. Fluid Analysis Boundary Condition

Boundary Condition

Fluid Water
Type SST
Inlet 250bar
Outlet 0 atm
Interface Symmetry
0
L vlpu)=0 )
0
(g? +v-pun)=—vP+v-r Q)

a(ph - w
%7‘2—?4_ v-(puhmml): V'()\V]—)+V'(U'T) 3)
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Veloci
Contour 1
2.214e+002

1.994e+002f(#
17 g
1.553e+002 -
1.333e+002
1.113¢+002
8.924e+001
6.720e+001
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(a) Velocity

Total Pressure
Contour 1
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[Pa]

(b) Total Pressure

Fig. 4. Fluid Analysis Result(MPa)
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Table 2. Result of Structural Analysis (MPa)
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Table 4. sample point and responses
Case No. Design variable(mm) Responses(MPa)
1 82.4 378
2 78 318
3 77 279
4 74 198
5 72 168
6 60 120
Table 5. Response of the metamodel
Case No. Design variable(mm) Responses(MPa)
1 80 381.8
2 79 354.9
3 77.5 298.3
4 76 244.5
5 75 217.7
6 73 182.4
7 71 153.8
8 70 140.6
9 66 122.6
10 63 122.2
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