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Study on the characteristics of perlite insulation for the storage tank in LNG carrier
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Abstract: As the LNG demands are growing, the constructions of LNG FPSO (Floating Production Storage and
Off-loading) and LNG carriers have been constantly increased, and the various design of storage tank has been tried.
This paper propose that the material of inner storage tanks is made of 5~9% Ni steel plate and perlite powder insulation
instead of urethane foam block. It needs essentially to obtain the proper design specifications that are the pressure of
perlite, the characteristics of resilient blanket as the pressure absorber, optimum thickness of blanket and design pres-
sure of tank wall, etc. to enable the perlite insulation system to LNG carrier, The results show that the design thickness
of blanket should be between 1/4 to 1/3 of insulation width and the optimum rate becomes 30%, and the design pressure
be applied below 1,500 Pa with blanket thickness.
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Figure 1: The proposed wall structure of storage
tank in LNG FPSO vessel.
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Figure 3: Infill pressure with no blanket and vari-
ous tank length.

w
-
w
][
0
N
lo
| |
0z

o ol ol
TR
o

1
=2
o
ox
o
s

rlo
N

2
o o
X
2

ol
oo

o X hu
o,

Hy
o

(m o2 o
S

Lo

off

o 2
o
—E‘ (e
[ ol
X M1
O
Rufgg=3
-rlﬂ'
Qi
S n

oo
¥
ol

rl

0 = oy
{

o=

N
re

i
Y
2
2
ofo
re
o2
=
o
2

™
2,
3
2
o
u
N
o
d
=
v
N
N
e it
M
S
o
( rE
otk
)

g

o

X
[
N
9

o
o
=
I
off Jl._l
X,
>
lo,
it
o
=
S
1M
2

B oo O ¥

{

O

DT s
i)
2
I
o
i)
o
Jm

e
% o
)
=
o
W
X
w1
o
£

e
2 1l
- >

ol
N

o

of

N

_0|L

X

)

_:L =

t

=

1

o

Lo

o N ofn
:(|)I:4“
N

m i

L 1l
Hy
1k
2
9,
K
Y
2
vy)
rr
-z
ol
N

Wl 2 Hzomx =@ @ o orfr ot
Y
et
5k
il i,
M i
o
TR
r g5
o i
% 2
» 9
Y
el
Ay
£ u;
£ >

fo o X

.
R [ T N
o |0 a4
I
r
:?1:,"
i
2
X
e 1B

>~ ~~~
L :tg
N

M
2
o
i

= JH
A

N
)
o I
o
=2,
N
)

o o
» M
o =
=

DS @ oo 2o i

(/AN
R
~N

o Y
o
X

o
hE LNGA R A9 A= Hefo| E
bl Z1& 288 o 3 S(Infill pressure) 7}
17| H(Design pressure)2] 2HA S 93k AEshe
L7019 af Akl Zashy, B ATolM=
Figure 4¢] §F9]-SF5 1l = glo] ofefjo] A o= 1}
ER A= g4 7 ghS A 8-akqlvhe).

t
£

P=69(423.8 %" )/(0.879—C,) ®3)

Gutd X Yol g 8k3] 2] A|377 A|83.(2013. 11)

o
w

o
s
.

o
=)
L

o
o
L

o
IS
L

o
w
L

o
)
L

Blanket compression rate(Cf)

o
i

05 1.0 1.5 20 25 3.0

e
1=

Pressure load (kPa)

Figure 4: Blanket characteristic curve with pressure
load.

Z0] Aol w2 = U H el 7hat
e A Adg BH, R 1A
7] S FE33Ee1 60 cme] 74 -5- 200 mm EYZ&
Pa= 75%= 7FA3HA| ). B2
70 BAE F A7) Table 12 7158 3lolH,
LNGE Adshs i = 3442 40m= 2 A
ojt}. 1ol M W R A 1A o] A& e

—— Insulation width : 70cm
400 4 -o-- Insulation width : 60cm
~ —-- Insulation width : 50cm
o
o
5 300
7]
1]
Y
2
o
= 200
=
£
100 -

0 50 100 150 200 250 300 350 400
Blanket thickness (mm)

Figure 5: Infill pressure with various blanket

thickness.

846



LNGA ) 8lz7e] Helo]

factor of blanket.

EEEE| 8 B — ]
224x E o B K oy -
Eii: . B = N U o) N oﬁ?wj ol .-
i . ° o g T W b CRE o N =B . 2
§558 #l8E S w3 RTEsT oS |EEaE %
; £ S wom P il R, 2228 3
w | B o o W W ol = 2w EESE 2 >
EEE bagl  BETER G oo ||EEE g -
Ll € 3 b U R H $ g
(RO ° v o T o %o w a SSEg 5§ 2
‘o b / £ £ = W29 = <0 T EEEE s 5
= 5 oo R I ) g 3 2333 2 S
o t8 % 92 ~ b o o Wo wr o | o © w 2ege @ m =
& = 9 N — = g g E
- o m_hm = q_olﬂ%/o A mr H Mﬁ fiz o nmuor_ oﬁ, .w =
m-uﬂ.a.ﬁ.m fam g M%l%ﬂ. %mﬂﬁ%%%,ﬁ by et 2
= o =] - i —_ - (| —
lg 8 WM%H%W %iﬁﬁﬂo%w ? 2
= a S WO o = Iwoomlmaﬁﬁ <5 =
T L H EEEE S f
4 . T = ° o _Yl.\‘.l\e
TRERE Y jracer BEitizs , : %
ed) aun X o e o
) einssaid uiseq 2 =EE mufﬂ 4 ST 2wy o
IE ®T7T®MoT ST oW s 3 3 3 s 2
. ™ ﬁﬂﬂn‘mﬂo#_/ﬂl ( @ < m m
ZHO R ed) ainssaid ubjsag 2
— o
S RETEREE s
rlo o -~ 3 2 =l
ol oo o w. Y £58 = = oo N T W oRe
o S1F T E g © 8T new 2 T T R
oz ,__M._%Eﬂq%mﬂo%ou £E££ er @ & aoqﬂmﬂﬂm;ﬂaﬁ mﬂoﬂyﬂﬂnzaé
ar Ko e o w § g E 333 / 22 52T T o5 O Wjo oD’ o g
<z Eﬂoa\%ﬂnmmﬁﬂ §s$ / § S T og N o Moo i T U T
o r,f_ﬂ%%ﬂdﬁﬂﬂ EEE ot 538 3 oluWwﬁ,zoﬂﬂﬂw W%Mﬂ%%
[ S 0 o = 4 — = I )
P SizizEsal M L ] EoTzisi rziife
i s ] < —_—
= Tl hpmzTy tet 2§ % E__momo%gﬁwow%wa%ﬂﬁ
uk %WE.@%Jﬂﬂ@ , £ ﬂﬂ%%ﬂﬁ@Jﬂ}%ﬁmﬂE
-~ %ﬂﬁF?t%s}w 3 S T oy B R T FPHYr® oD
= lmumﬂdnaaor_ﬂomm A s e outﬂu%wmwﬂrm,iwﬁfr/oﬂ
— = ! — ) K- =)
g o NegRoewme & 2 s UNﬁEl;aw_onTﬂa%mor.
EY Dewmg g R . 2= kS 797 W5 ECH S
) il W ogr o r T = = R/ 2 No T =
N o) or o of ° - or < < = = all G oy — x _,w_ o woae
° N oo o Moy 2N £ waﬂ%%ﬂuﬁo ﬁmwn%w:w.
T NPT o1 X S s s s - o 1 | ~ it (- o)) o o
o : F P T 28 8388 8 8 pi ; T ET T oy N oY
o 7o ar & g 2 8 8 8 o o = RO T _ hul w W oy
of T H B & & & 2 02 £ e 3 o cor P m oo
&R o (ed) aniied Jo 5 X o 2 =TT g W R R
jo ainssaid ||pu D5 ) ) iy B - B o
U] rlrm oW ST FO W o o = B Ao
E Y A Rens S g W
% o oo 4T X
T B v ® 0l o

847

3] #1378 #|8Z(2013. 11)



method of manu-

S
Wel®a ddztA e A7le] #ARle] LT [3] Hyundai Heavy Industries, “Membrane type car-
FAE Holw 53 0403kl A= 2 2,000 go tank for liquefied gas,
Pa oA H23] A5t HERE 548 05 facturing the same and ship having the same
o] Aol A|Eo] nigkzslA Hut Korea, Patent 1011315360000, June 15, 2011
¥ 22 Figure 72} Figure 8] A& 312 & of (in Korean).
12 w50 yelel 4 7+ 55~60 cmol| A E-2 71 2] [4] H. A. Janssen, “Versuche uber getreidedruck in
A7 A7 422 1,500 Pao] 517 w2l ghg- o silozellen”, CZ. Vereines Deutscher Ingenieure
G SAt} o]} o] A AAISH V]ES W' A 39, 1045-1049, 1895.
A, B7l o] B9 55 1173t LNGR 9] 4 [5] D. Singh, and E. B. Moysey, “Grain bin wall
4 537 FAE 2AS 2 AALE V=S AA ) pressures:  theoretical and  experimental”
o] of gt Canadian Agricultural Engineering, vol. 27, no.
1, pp. 43-48, 1985
4, = [6] The European Committee for Standardization
o] Lol A= FPSO AMRE LNG U5l =1.0] #) “Actions on structure - Part 4 : Silos ans
29} thd A & 5 9N A o} FHfo] E Fure A tanks,” EN 1991-4 (English) : Eurocode 1
Sohs Al =e 9 Fujs 449 Qo) Ao e 2006.
2 2 93 AAALES A7) 95he], YE-L ol up 2 [7] D. A. Wiegley, “Mechanical properties of mate-
M3 FHolo|E 2o Wz gooly B4 ol & rials at low temperatures”, Plenum Press, New
S8 B FAs B me BetolE B York, pp. 55-56, 1971
o] ore] Balzlo] EA 2O BAF e t}oy) gL [8] I. M. Leadley, Technical Note for Mechanical
AE AT} Design of Shell Insulation, Technical
(1) Delo|E7} Be] 7pah el e B 247 Preussag Co., Germany, 2009
Buh= o) =0 bA o] 425 B A 7heh= o
2ol T7keh= Ao w LPE}%
(2 BRI T wE S8 WstE B, |
A gGh3A o] A& E:LFJ L7 o] FA7}
S5 49 FFadr Frkekelh
() E7 9 A A= 7152 1,500 Pa o] s}
7k = ojof 3t 44 A &Fr= W B 9a A
o] 1/4~1/3 Aol & 30%7F A1 3 A o= Ao K},
FaE3
[1] Korea Gas Corporation, “LNG storage tank in-
stalled inside the ship and manufacturing meth-
od the tank." Korea, Patent 100499710000, June
28, 2005 (in Korean)
[2] Samsung Heavy Industries, “Membrane structure
and liquefied gas storage structure." Korea,
Patent 1011296460000, March 16, 2012 (in
Korean).
e13]2] #3774 A|8%(2013. 11)

Report,

848



	LNG선박 화물창의 펄라이트 단열재 적용성에 관한 설계 특성 연구
	요약
	ABSTRACT
	1. 서론
	2. LNG화물창의 구조 및 관계식
	3. 해석결과 및 고찰
	4. 결론
	참고문헌


