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4.3

4.3.1
No. NO.
1 DMG100-4G 1 SG2800H
2 m/h) 155 2 (KW 1050
3 (kgf/cm?G) 150 3 (min) 1788
4 (kgf/cm’G) 5.61 4 ) mint) 7400
5 (kgf/cm?) 144.39 5 4.139
6 151.9 6
7 Req. NPSH 13.4 1S0 VG68
8 (min) 7400==3% (kgf/cm’G) 1.5
9 ®) 65 9 ) 98
n,= 65/ 0.98 = 66.3 %
4.3.2
1788min™
No.
1 (kW) 1050
2 (min™) 6569
3 (min™) 1788
4.3.3 18
151 5.61 kgf/cmG
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1.1
Fig.1.1.1

LNG
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LNG
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1.2

Fig.1.2.1
4 (4
3
(A-A")
1
Fig.1.2.2
1/4 4636 3748 8
M36 348mm
28mm
1A
A-A \ 7

188

' cootolioll oo
O

OO

it

Figl.2.1 Top view of lower casing
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Figl.2.2 Finite Element model
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1.3

250MPa (Step ) 15MPa
150 (Step3)
15MPa
46.6MPa

-
4t
p=15[MPa] d=348[mm] t=28[mm]

1000W/m°K
25W/m?K 20

Ra =Raj+ R =6.4mm Ra=3.2mm

SUS403 SCM435 (Type2)
S45C

SUS403
SUS630 Type3

200
15MPa 22.5MPa

0.5x 10°°
Tablel.3.1 a
p C E Y

Fig.1.3.1 Type Fig.1.3.2 Fig.1.34

40

(Step2)

0.15

Typel

100


bunya
テキストボックス
－ 40－


Table 1.3.1 Material properties of the objective bolted joint

) 0| A P c E
Materials 3 v
(UK) | (W/mK) | (kg/m®) | (J/kgK) | (GPa)
45C 11x10°® 43 7800 466 200 0.3
SCM435 | 11.7x10° | 483 7840 473 200 0.3
SUS403 | 9.74x10% | 26.9 7740 442 200 0.3
SUS630 | 10.5x10° 16 7900 450 200 0.3
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α
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λ
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ρ
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ν


Typel (Reference model)

N

45

Type2 (Current model)
SUS403

S 5

Type3 (Trial model)
SUS403

S

Figl.3.1 Combination of materials for each analytical model
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f\‘A‘L¢

X

Fig 1.3.2 Displacement-constrained boundary conditions

Fig 1.3.3 Boundary conditions for internal pressure
and bolt stress (standard condition)
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1000W/m K

Fig 1.3.4 Boundary conditions for thermal field
(standard condition)
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1.4

141
Fig.1.4.1 Fig.1.4.3 Typel( S45C S45C) Type2(
SUS403 SCM435) Type3( SUS403
SUS630) 7200s

+1.465e+02
+1.456e+02
+1.d46e+02
+1.437e+02
+1428e+02
+1.418e+02
+1.40%+02
+1.400e+02
+1.390e+02
+1.3681e+02
+1.372e+02
+1.362e+02
+1.353e+02
+1.5344e+02
+1.334e+02
+1.325e+02
+1.316e+02
+1.5306e+02
+1.297e+02
+1.2688e+02
+1.278e+02
+1.26%9e+02
+1.260e+02
+1.250e+02
+1.241e+02

Figl.4.1 Temperature distributions in case of Typel
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+1.466e+02
+1.454e+02
+1.442e+02
+1.430e+02
+1.41%e+02
+1.407e+02
+1.395e+02
+1.383e+02
+1.371e+02
+1.35%e+02
+1.347e+02
+1.335e+02
+1.323e+02
+1.5311e+02
+1.29%9e+02
+1.288e+02
+1.276e+02
+1.264e+02
+1.252e+02
+1.240e+02
+1.228e+02
+1.216e+02
+1.204e+02
+1.192e+02
+1.130e+02

Figl.4.2 Temperature distributions in case of Type2
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+1.466e+0:2
+1.452e+02
+1.437e+02
+1423e+0:2
+1.4083e+02
+1.3%e+02
+1.379e+02
+1.364e+02
+1.350e+02
+1.335e+02
+1.321e+02
+1.306e+02
+1.292e+02
+1.277e+02
+1.263e+02
+1.248e+02
+1.234e+02
+1.219%e+02
+1.205e+02
+1.190e+02
+1.175e+02
+1.16le+02
+1.146e+02
+1.132e+02
+1.117e+02

Figl.4.3 Temperature distributions in case of Type3

Typel Type2 Type3
Type2 (SCMm435)

Typel (5450)
SUS630
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1.1

1.05

- 1
@)
N
o]
o
0.95
0.9
0.85
0 1000 2000 3000 4000 5000 6000 7000
Time[s]
Figl.4.4 Variations of bolt stress with time
Fig.1.4.4 (15MPa)
Typel Type3 Type2
Type2 (SCM435)
(SUS403)
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Fig.1.4.5 step (Stepl: Step2
Step3 ) -0 ;
|
L S e IS
100 & 71 ! ‘ \ \
g o  Stepl
" O Step2
50 7% 777777777777777777 rrrrrrrrrrrrrrrrr A Step3(Type1) T
B f f %1% X Step3(Type2)
+  Step3(Type3)
o R S ; : .
iy 0 | | | |
& 0. |
= ‘ o : !
bl 50 [ §”O"O”a """"""""""""""""""""""" X .
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? | |
_100 et e e Tt et Mt St A D S
+
@] 1o & N
X
_150 e e e et ettt e el el E*
&
-200
-50 -40 -30 -20 -10 0 10 20 30
X-coordinates

Figl.4.5 Distributions of contact pressure at casing interface
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Fig.1.4.5 (Step2) (Stepl)

Type2 Type2
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1.4.2

Type
Fig.1.4.6 Fig.1.4.8 100 150 200
7200s

+9.785e+01
+2.727e+01
+92.66%:+01
+9.612e+01
+9.554e+01
+2.497e+01
+2.43%+01
+9.381e+01
+9.5324e+01
+9.266e+01
+9.208e+01
+2.151e+01
+92.093e+01
+9.035e+01
+3.978e+01
+3.920e+01
+ +3.862e+01
T +8.805e+01
+3.747e+01
+3.690e+01
+3.632e+01
+3.574e+01
+3.517e+01
+3.45%e+01
+3.401e+01

Figl.4.6 Temperature distributions for varying fluid temperature

(100 )
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Figl.4.7 Temperature distributions for varying fluid temperature

(150 )
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Figl.4.8 Temperature distributions for varying fluid temperature

(200 )
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Figl.4.9 Temperature distributions for varying fluid temperature

(100 )
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Figl.4.10 Temperature distributions for varying fluid
temperature (150 )
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Figl.4.11 Temperature distributions for varying fluid
temperature (200 )
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Figl.4.12 Temperature distributions for varying fluid
temperature (100 )
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Figl.4.13 Temperature distributions for varying fluid
temperature (150 )
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Figl.4.14 Temperature distributions for varying fluid
temperature (200 )
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Figl.4.15 Variations of bolt stress with time
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Figl.4.16 Variations of bolt stress with time
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Figl.4.18 Distributions of contact pressure at casing interface
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Figl.4.19 Distributions of contact pressure at casing interface
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Figl.4.20 Distributions of contact pressure at casing interface

Type

Type2

65


bunya
テキストボックス
－ 65－


1.4.3

Type
Fig.1.4.21
b (O
1.15 | | | | | |
AR 3 3 ----- inner pressure:0MPa
; N | inner pressure:15MPa
1.1 H f-ﬁ ,,,,,,,,,,,, ,,,,,,,, — - inngr pressgre:22.5MPa 77777 7
= 1.05
@)
N
o
@) :
1
0.95
0.9

0 1000 2000 3000 4000 5000 6000 7000
Time[s]

Figl.4.21 Variations of bolt stress with time
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Figl.4.22 Variations of bolt stress with time
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Figl.4.24 Distributions of contact pressure at casing interface
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Figl.4.25 Distributions of contact pressure at casing interface
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Figl.4.26 Distributions of contact pressure at casing interface
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Figl.4.27 Variations of bolt stress with time
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Figl1.4.30 Distributions of contact pressure at casing interface
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Figl.4.31 Distributions of contact pressure at casing interface
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