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Analysis method on Structural Safety Evaluation of
Butterfly Valve of Piping for LNG carrier

Young-Chul Park*, Han-Seok Park**, Si-Pom Kim®

ABSTRACT

A cryogenic butterfly valve is used to transfer the liquefied natural gas (LNG) which temperature is -162°C.
This valve is core part in the piping system using LNG. This paper performed coupling analysis using FEM to
evaluate safety of cryogenic butterfly valve. Flow analysis is calculated numerically the CAE and CFD methods
are useful to predict the thermal matter and the inner flow field of the valve. Thermal analysis and structural
analysis used ANSYS Workbench.

Key Words : Cryogenic(3#]-2), Thermal analysis(2314]), Butterfly valve(HE]Z 2ol B), Flow analysis
(Fr=30141), Structural analysis(-=23}43), Coupling analysis(<1d314)
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(a) Geometry of tensile test specimen
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(b) Geometry of impact test specimen
Fig. 1 Geometry of specimens
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Table 1 Result of experiment

Normal Temperature(25°)

Y.S TS GEaItci)gn Charpy
(Mp)  (Mpd) T ()
Target 205 485 30 45
Result 331 587.1 61 266
-162°
Ys TS G'i't?gn Charpy
Mpa) (M) Pt )
Target 205 485 30 45
Result 627 1388 66 182
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Fig. 2 Boundary condition of flow analysis
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Fig. 3 Presure distributions
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Table 2 Result of flow analysis e MEd=e} AAG o] v|Ld ghe] dL8o] vt
Open value Max. Pressure Max. Velocity Ashs Ae & & Ao
(MPa) (mfs)
15° 0.464 66.61
30° 0.088 22.98
45° 0.021 15.44
90 ° 0.012 9.85
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g 2ERXe}t SHIES YEAT 2EEEC Table 3 Result of thermal-stress analysis
23S ek Zol7t /I Hh-8H 2 167.96 MPa .
Max. Thermal("C)
o]al, Body4| Bolt hole F&ol FZ= ATt Open value  Stress -
7 = Hip o @B TE (MPa) Min. Max
Table 30 /NHZ =0 e LT Ex9l SHEXE Tosed 243.508 1535 36.932
close . - . .
Qo WHo 2T RIS HWIHEE MAd= -
LRI e 2 o Ja s = 72 15 167.957 -161.962 36.948
o} AHglo] W% LERIZE AE AL U 5 30° 175.760 -161.963 36.964
Ut MHo SHEXE AWEH WH7} 28 uf 45 ° 175.83 -161.96 36.964
g =o kel S¥o] Uy MBy 98-S 4 90 ° 159.327 -161.963 36.964
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