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Blowdown Prediction of Safety Relief Valve and FSI Analysis
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Abstract A safety relief valve is a device that relieves excessive pressure in piping lines or tanks and maintains
pressure at the appropriate pressure level for use. The (pressure in the) safety valve is directly influenced by the
change in the back pressure, depending on whether the vents in the spring bonnet are vented to the atmosphere or
to the outlet. The back pressure is divided into the built-up back pressure and the superimposed back pressure, and
the back pressure characteristics vary according to the usage conditions. The safety valve used in this study is a
Conventional Safety Relief Valve. The blowdown of the safety valve is predicted by establishing the equilibrium
equation between the opening force and spring force considering the back pressure characteristics. Its reliability is
secured by using CFX17.1. In addition, the safety of the safety valve trim was examined through fluid-structure

interaction analysis.
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Fig. 1. Sectional view of Conventional Safety Relief Valve
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Fig. 3. Spring force according to disc stroke
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Table 1. Force balance due to pressure change

Lift Pressure Fs [kef] Flift [kef]

100% Ovirlfgf/:)sm 951.6 11137

100% DCC(O;’;‘:;SS““ 951.6 995.6

100% Deco(‘;ir)e“i"" 951.6 973.7

100% Dec"(ré‘ozr;“i"“ 951.6 9543
100%

50% Opening

7

—10% Blowdown Set pressure Overpressure +10%

Reseat

Fig. 4. Typical relationship between disc stroke and
vessel pressure[6]
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Table 2. Features of fluid model

218 BAsA, )
4 e 49 ol o

Boundary condition
Inlet pressure 17.7bar
X Outlet pressure atmosphere
Fluid model ] ; .
(CFD) Applied fluid alr-
Turbulence opt. k-Epsilon
Element 1,000,000
Table 3. Features of structure model
. Allowable
Part Material| Element Stress[MPa]
Nozzle sus316 634,000 205
Structure Disc sus630 156,000 725
model Disc guide sus316 475,000 205
(FEM) Control ring | sus304 224,000 205
Disc holder sus316 262,000 205

Table 4. Von-mises stress results of each part

1.92 Max
1imn
149
128
107
0.854
0.641
0428
0215

4.93 Max
438
3.83
3.28
2.74
219

161
141 .
121
101 y
8.05 y
6.04
4.03

164
11
0549.
0.00152 Min
0.00254 Min
Nozzle : 1.9MPa Disc : 4.9MPa
181 Max 557 Max

497
438
378

0429
0.242
0.054 Min

Control ring B : 1.7MPa

13.4 Max
155 12
137 .
118 8.96
0.092 747
0.804 598
0.617 448
2.99

202 0808

0.016 Min 0.213 Min
Disc guide : 18.1MPa Control ring A : 5.5MPa
174 Max

105

149
0.000267 Min

Disc holder : 13.4MPa

6.12 Max
162
0427
0113
0.0208
0.00788
0.00208
0.00055
0.000145
3.84e-5 Min

Body : 6.1MPa

18.1 Max
424
0.992
0232
0.0544
0.0127
0.00299
0.000699
0.000164
3.84e-5 Min

Whole :

18.1MPa
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