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A Study on Structural Analysis of Globe Valve for LNG Carrier

Dong-Kyoon Kimt - Jeong-Hwan Kim*

Abstract :
LNG's flow or stop

This paper is about structural analysis of globe valve for controlling cryogenic
in normal temperature.

The used valve is demanded safety

resistance for inner pressure and temperature variation caused by using it in cryogenic,
high pressure surrounding. This study evaluates for safety resistance for inner pressure
and temperature variation by heat transfer analysis in cryogenic surrounding, heat
stress analysis in temperature variation and deformation analysis in high pressure.
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Fig. 1 Schematic of major dimension for valve

Table 1 Valve Major dimension (Unit mm)

Valve Remark
A @115 Hole diameter
B 2102 Hole diameter
C @229 Flange diameter
D 397 Length of bonnet
E 784 Length of stem
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(a) mesh shape of a globe valve model
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(b) a displacement boundary condition

(c) a pressure boundary condition
Fig. 3 Model and boundary conditions of globe valve
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(d) a temperature boundary condition
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(e) a convection boundary condition
Fig. 3 To be continued
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Fig. 4 Structural and thermal properties of valve
material(stainless steel)
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(a) a von Mises stress distribution for

close section
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(b) a total displacement distribution for
close section

Fig. 5 FE analysis results for valve applied to inner
pressure
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 MODAL SOLUTION
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(a) a temperature distribution for outside
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(b) a temperature distribution for close section

Fig. 6 FE analysis results for valve applied to heat
transfer

Hel tg von
Mises 0?51” H wHoxe A
.

= =
o SHA> Table 39 ekl

Table 3 Result for inner pressure condition

Maximum
Value
von Mises stre_ss result. t?or 117.95 MPa
thermal expansion condition
displacement result for
. .. 1.655 mm
thermal expansion condition
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(a) a von Mises stress distribution for
close section
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(b) a total displacement distribution for
close section

Fig. 7 FE analysis results for valve applied to
thermal expansion
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(a) a von Mises stress distribution for
close section

AN nooan BOLUTION

;:Y_X
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Fig. 8 FE analysis results for valve applied to
thermal expansion & inner pressure
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Table 4 Result for inner pressure condition

Maximum
Value
Mi tress of i
von Mises stress o 1nner. 118,052
pressure plus thermal expansion
. MPa
condition
displacement of inner pressure
plus thermal expansion 1.666 mm
condition
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