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Abstract
The purpose of this study is to develop a structural analysis system of LNG pump tower
structure. The system affords to build optimized finite element model and analysis
procedure of the pump tower structure. The pump tower structure is one of the most
important components of LNG (liquefied natural gas) carriers. The pump tower structure is
subject to sloshing load of LNG induced by ship motion depending on filling ratio. Three
types of loading components, which are thermal, inertia and self-gravity are considered in
the system. All these design and analysis procedures are embedded in to the analysis
system successfully.
¥Keywords: Pump tower structure(EIZEIFX), Sloshing lcad(E24l 3lE), Thermal
Strsess(Z=23), Self-gravity (XHS) | Inertia force (2t )
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2.1. BZ BI919 R

LNG Pump Tower = Fig. 1 2t Z& Membrane
& NG dgto é3 2ol AXIEH, Fig. 2 =
LNG Y3 E &Uiot 2 250ICH

2.2. BX EIo) 24
BICR= AEUHS 2= emergency pipe,
portside discharge pipe, starboard discharge

Fig. 2 Pump twer in LNG tank
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Fig. 3 Top and bottom structures for pump tower
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PUMP WEIGHT (W) : 3 ton
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Fig. 5 Section properties

Table 1 Material properties of SUS304

Young’ s Modulus 1968059.6 [kgf/cm?]
Poisson’ s ratio 0.3
Density 0.0078 [ka/ cm®]
Temp.[° C] Value
Lem/cm/ ° Cl
-185 13.3x10°°
Thermal "
-180 13.9% 10
Expansion 5
- -70 14.8x 10
Coefficient
-20 15.7x107°
0 17.2x 1078
100 17.2x 1078

SHOL LEHAHECH BXZQ portside, starboard

discharge pipe @ HZ&Z= pipe Jb pump

connection pipe 0l HIEtYC o200 base

plate 2t BIZI} HZ5l= pipe & base plate 2
™2 pipe 01 Base plate 8] R&t QA P2

O =2Msat O&IIXIZ beam model 2
DeABHALCE

3.4 Material Property
HIEIRN HEZe= ME S84xs  SUS
304Z A Table 10 LIEILAACH BHIZEIAIE &M
163°C 2 LNGO ZAHUI W20 2= Xl

916._ +x, HEO LoUN "o, s
Jddotdl ®lotd 20 OE SHENHSE
2 HoIRULt. Reference 2= M 20%0ICH.
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Fig. 6 Self gravity

202 x, y, z L0 Chst MOZ translation 1t
rotation 22 UWs = ACL  Rotational
acceleration 2 &22| center of gravity &l x, vy, z
HEE JIELZE XHEoH "Ll &M stE2 1A
A0l self gravity ot&1t inertia SH=2l translation
SIS0l oA HEL QUL

3.5.4 Z5t5 :

HOERe 83 LR MM s WING =
gdatel 282 SFAIGHL JUJ| 20 BEEHOL
2T ol 9 5 L= H®WEZ oA =HCOh
(C2tA, OI0l CHst EIDF OI201 MOk SO
7 2 HIER =00 O 2E2EE 201
UCH  DelEel AX0| 2&E  LEHHLD,
2EE2 HIEIRS =08 UEHHDL $EBZ9
20| EIEIY €39 "ol &0k LNG ol
HHM Us BEERCS Tank bottom SZFH free
surface Xl &M -163 T2 KXW free
surface 22 inner deck Xl -163 1t ~30
AOIS gtez &8 22E0 HEECE Inner
deck £E trunk deck MtXl= -30 =Dt =ICH

H

\J

b

f
T
@

=

3.6 BAXA
EHIEIRO FHUXASZEM IH  HIKIE
Dnodshor sttt MM ot¥= Base Plate 2
Center Ol Sliding Joint & &H&Z0 UCH 0l
XHE FEEI Aot MRE PEE 4FsAL
Fig. 8 2 HIEIY SIR7EAE 201 ACL &
eI O =0|2E 7 52 HRAE M TE 50t
&

A RRTE AS0IAUCH AR E2= 2.3

o
o
%
x
I
ol
i
18
1
D
o
no
[}
[e]
<
i
w
Mo



=
O
e
g
=
0 t
1%
0x
I
Qn
I
foi

Temperature (degree)

-30 degree
=30} $

-163 degree

-16 Trunk deck
| [

Tank «————+ Free Inner
bottom ~ Submerged gyrface  deck

Fig. 7 Temperature distribution
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3.8 API code check

API{(American Petroleum Institute) code2| API-
RP-2A-WSDE JIEQ=Z HIEIY 2l X2
joint0ll A2l punching sheartll 8t HEE 3tALCH

Sliding Joint

Fig. 8 Bottom structure of pump tower
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Fig. 10 Equwalent stress and displacement
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LNG Pump tower analysis Program v1.0
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Fig. 13 Initial GUI screen for PTAp v1.0
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