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A Fundamental Study on Offshore Structures of high pressure control valve
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| Abstract [

This study have goal with conceptual design for Offshore Structures of high pressure control valve for localization.
Ball valve for development accomplished with flow analysis based on provision of ANSI B16.34, ANSI B16.10, ANSI
B16.25 In order to localize the Offshore Structures high pressure control valve. Numerical simulation using CFD
(Computational Fluid Dynamic) in order to predict a mass flow rate and a flow coefficient form flow dynamic point
of view. The working fluid assumed the glycerin (C3H803). The valve inlet and outlet setup a pressure boundary
condition. The outlet pressure was fixed by atmospheric pressure and calculated until increasing 1bar to 10bar. CFD
analysis used STAR-CCM+ which is commercial code and Governing equations were calculated by moving mesh
which is rotated 90 degrees when ball valve operated opening and closing in 1 degree interval. The result shows
change of mass flow rate according to opening and closing angle of valve. Flow decrease observed open valve that
equal percentage flow paten which is general inclination of ball valve. Relation with flow and flow coefficient can
not be proportional according to inlet pressure when compare with mass flow rate. Because flow coefficient have
influence in flow and pressure difference. Namely, flow can be change even if it has same Cv value. The structural
analysis used ANSYS which is a commercial code. Stress analysis result of internal pressure in valve showed lower

than yield strength. This is expect to need more detail design and verification for stem and seat structure.

Key Wonds : Offshore Structures of High Pressure Control Valve(SjoF-28 119t 1 EE wiH), Flow Rate(-1-%), Computational
Fluid Dynamic(A1-8-A8141), Pressure Difference( g2} Z}o]), Stress Analysis(-5-8]4])
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Fig. 1 Dimension of 3-piece high pressure ball valve
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Table 1 Dimension of valve

Mark Value(mm)

d 203

D 470
D1 3977
D2 2699

b 63.5
@d 38.1

L 740

Interface

Fig. 2 CFD calculation grid system and region interface
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Fig. 3 Particle tracking distribution analysis results
according to angles at Pin=4bar
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Fig. 4 Mass flow distribution by various input pressure
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Fig. 5 Flow Coefficient(Cv) distribution by various
input pressure
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Fig. 6 3D modeling of ball valve

Fig. 7 CAE calculation grid system
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Table 2 Material of part

Part Stainless Steel
Body
Seat

Stem

- ASTM AIR2 F3l6
Trunnion

Low Trunnion
Ball

Table 3 Material properties

Propertics Value
Tensile Strength 515 [MPa]
Yield Strength 310 [MPa])

Young's Modulus 20.6E4 [MPa]
Poisson's Ratio 0.3
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Fig. 9. Displacement distribution for valve

Fig. 11. Stress distribution for flange

Fig. 8. Stress distribution for valve

Fig. 12. Stress distribution for seat
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