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Design and Characteristics of cryogenic ball vave
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Abstract

To acquire the safety along with durability of mechanical machinery products, we should consider
the structural mechanics such as stress, deformation and dynamic vibration characteristics and identify
those important aspects in the stage of preliminary design engineering. This cryogenic ball valve is
used to transfer the liquified natural gas which temperature is -196°C, supplied pressure is 168kg/cm’.
For the cryogenic ball valve, the assurance of structural integrity and operability are essential to meet
not only normal, abnorma loading conditions but also functionality during a seismic event. In this
thesis, analytical approach and results using finite element analysis and computationa method are
herein presented to evaluate the aspects of structura integrity along with operability of cryogenic ball
valve. In this study, we designed the high pressure cryogenic ball valve that accomplishes zero leakage
by elastic seal at normal temperature and metal seal at high temperature.
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Fig 1. 3D moddl & Grid system of bal vave

- Structural Add/Remove Properties

P| Young's Modulus 1.93e+005 MPa N
p| Poisson’s Ratio 0.31 N
p| Density 7.75e-006 kg/mme N

1.7e-005 1/°C ]

Add/Remove Properties

p| Thermal Expansion

- Thermal

p| Thermal Conductivity 1,51e-002 W/mm-=C h

P Specific Heat 480, J/kgeC N

Fig 2. Structura and thermal properties of valve
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Fig 3. FEM Analysis result of ball valve
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Fig 5. Thermal deformations of Ball
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Table 1. Result of Leakage test

Standard
BS 6364 | KOGAS | LNGA18}
2" 200 cc/min | 300 cc/min | 10 cc/min| 20 cc/min

Valve Test
Size Result

4" 580 cc/min | 600 cc/min | 20 cc/min| 40 cc/min
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Fig 7. Structure of Bellows Seal Type Seat
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Fig 8. Structure and external form of Bellows Sed
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Table 2. Design data of Spring

Rl E1S
Az 14.1 mm
FadAs 5
Spring’~ 10.71 kgf/mm
A2k 33 mm
Setting 35| 28 mm
T 20 ea
Setting Force 1,071 kgf
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