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Abstract The main purpose of the ball valve ball is to be moved by the rotation of the stem when fully open or
completely closed. In this study the heat of the initial model, which used a structure interaction analysis technique,
tried to examine the structural safety of the high temperature for the ball valve. In the initial model the stress of the
exiting sheet was more than the yield strength. We selected two design shapes with variables of length and thickness
for the optimization of the sheet. The Kriging interpolation method was applied to a meta-model-based optimization
technique. As a result, it was possible to find a thickness and length for the sheet within the yield strength. This
was done by measuring the value of the capacity coefficient of the valve and evaluating the performance of the ball valve.
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Table 1. Property of PTFE

Property Value
Density (kg/m3) 2159
Elasticity (MPa) 550
Poisson’s Ratio 0.46
Compressive Yield Strength (MPa) 24
Thermal Conductivity (W/mTC) 0.25
Specific Heat (J/kgC) 0.3
Coeff. Thermal Expansion(/C) 0.001

16

L 4 &

e = )
mﬁo{)«&im
oz
> oo
b £
3?2
® 2
émm

N

55 1133k S0barS v
a4l A3} Fig. 39| PTFE
E 1) A 2~(von-Mises) 5
o FEIEAE 7 24MPag] 175%
42MPac] A E UFoA] Yelv= & &

=
@& ol3tel g2 @) 9

o o
N
= o

dor o =

£o o X X Q¥

o o

Q

o

©
N

i) ro,
=
>
a2
Hy
o
e
ol
k1

¥o,
X 32 ox o

:El)g
ot

Fig. 2. Finite Element Model of Ball Valve
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Fig. 3. Stress Result of Seat on Structural Analysis
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Minimise Weight (kg) (10)

Subject to 495 < t < 6.05 (mm)
450 <1 < 6.05 (mm)
0 < 24 (MPa)
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Table 2. Analysis Result of the Sample Points Using

LHD
t 1 o Weight
Numb

e (mm) (mm) (MPa) (k)

1 5.5 5.28 35.64 4.07

2 4.95 6.04 51.12 4.07

29 591 5.85 63.51 4.07

30 5.63 5.08 3991 4.07
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Fig. 5. Structural analysis result of optimized shape

Table 3. Optimization Result

Initial Optimization
Mass (kg) 4.07 4.07
Stress (MPa) 42.68 239
1 (mm) 4.1 45
t (mm) 5.0 495
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valve
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Fig. 7. Form of Ball Valve with Angle

Fig. 8. Finite Element Model of Ball Valve with angle

Table 4. Cv Measuring Table

Pressure
Fluid
p=l p<l
2= Ty 2 =g
L Gl
Liquid Co=1L1TXQ >/ 775
saturated Co— W(1+0.0013t") WA(1+0.0013t")
= Cv=
steam 13.7x \JAP(P, + B,) 11.9x P,
superheated o= w =V
steam 13.7% JAP(P, + P,) T119x B
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