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Flow capacity test of spring load safety relief valves used in LNG

Kyung-Am Park’, Saeng-Hee Lee’, Keng-Kuen Kim" and Jang-Hoon Goh™
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Abstract

Many LNG ships will be constructed in Korea and the demand of safety valves is increasing. The most important performance of the
developed safety relief vales for LNG ship is flow capacity. Flow capacity tests for 8 sizes of developed safety valves were
conducted in the high pressure gas flow standard system in KRISS. The initial spring force adjustment was important for setting
pressure of the safety valve. The procedure of data reduction and evaluation of the safety valve performance are suggested. This
procedure was approved by French Bureau Veritas and Lloyd’s Register.
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- @ Fig. 1 Schematic diagram of conventional safety valve
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Fig.3 inlet pressure vs time (3/4 x 1 inch, safety valve)
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Fig.4 Mass flow rate vs time (3/4 x 1 inch, safety valve)
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Fig. 5 inlet pressurevs time (1 x 2 inch, safety valve)
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Fig. 6 Mass flow rate vs time (1 x 2 inch, safety valve)
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Table 1. Test results

Size {inch) A* {m2) Po (Mpa) To{C) Qm (kg/h) Fd Kd

0.75*1 0.0001814 0.6562 21.23 1004 0.992 0.887
0.6562 17.93 999.3 0.982
0.6496 30.12 969.6 0.983

1x2 0.0001814 0.6497 20.52 948.6 0.946 0.865
0.65 21.55 960.3 0.959
0.6504 25,48 973.5 0.978

1.5%2 0.0003904 0.6497 18.72 2100.9 0.97 0.873
0.6496 18.99 2102.5 0.971
0.6497 21.68 2088.9 0.97

1.6+ 2.5 0.0003904 0.6502 20.09 20945 0.969 0.871
0.6496 18.46 2061.7 0.952
0.6501 27.04 2098.2 0.982

1.5%3 0.000598 0.6494 18.76 3158 0.952 0.857
0.6493 16.17 3158.6 0.949
0.6493 23.2 3142.3  0.955

2+*3 0.0009507 0.6508 18.59 5183.3 0.981 0.866
0.6499 15.2 5030 0.948
0.65 26.54 4983 .1 0.957

34 0.0021226 0.3193 17.83 54742 0.946 0.853
0.3195 19.89 5488.6 0.951
0.3189 24 .65 5403.5 0.946

4 %6 0.0047759 0.209 23.63 6595.8 0.782 0.701
0.209 18.26 6639 0.78
0.2096 25.44 6543.6 0.776
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