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Abstract - The construction of LNG storage tanks has been increased due to the expansion of LNG demand.
LNG tanks which consist of an inner cylindrical 9%Ni metal tank and reinforced concrete, are insulated with
perlite powder and resilient blanket for absorbing the perlite pressure in insulation annulus between two inner
and outer tanks. This study tries to find out the design specifications and characteristics for blanket thickness
and design pressure. The results show that the design basis for the blanket thickness should be approximately
30% to 40% of annulus width and the design pressure be applied below 2,200~2,700Pa with blanket thickness.
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Fig. 1. Perlite Powder and Blanket Arrangement
in the Annulus of LNG Tank.

gt Fig. 12 77 Bte] E337lo] BEF Ri, Ro2| W]
SRy Atole] A€ 2go g -
BA Lo 7€) o] BB 54
Aol 7 Al skl ST F2
199 9 Pyl Phel S7be 39 el 43
S VAA Ha R P ¥d] A e AR
= (Stiffener) 9] TFA 0] AAHEE HHd3 FA 9
AAZE a7Enh

Helo|E gdAfol] ofsto] ®l =] el A=
= Rt SRR SH Yl wet WA |
oh YEe 0] HEgo g AR R} 7)Ao &%

.

e

i

[

2 ey} aEEoof gt

¥ ATl A= LNG W] B3 Alo] <]
At WER 0] AAA|2H o] Ao 2
2 3 Eojo} ste Feto|E FYE AA 7]
spetsty] fJste] AA 9 E2aER AL L5
Wy, Helo|E Fxlo w2 w3 9ty 54,
o] T} B & HejolE B
E4, Bazle A 55 B4 Th e

2 shte] gkl 2,500Pa[1]2.2 Hol ¢l
HATE Fote] AAY MdS Tegt
FypHo)a ¢hAZ INGH =L HelolE
AA NELEE AASIAL Sk

!
22

ez}
Z__l
=
R

(o,
o
I8 e & gl o o

i o fo i mob o i

s T - A

X
Lo

Il. INGR{=9| ¥

1. ING LS9 HY

LNGx= -162TC9 AAFEHZ IRNiF ez A=
H B30 A= Ak YE B39 MyaxE
B Ay 7)Ae] o= 1g]a Ao dhFol 23ty
DS Hoh UlR e 3 8iAe 2= Wsk= LNG

KIGAS Vol. 17, No. 4, August, 2013

—#— Inside Diameter : 40m
- Inside Diameter : 60m

—¥— Inside Diameter : 80m

Radial Contraction (mm)

T T T T
-180 -140 -120 -100 -80

Inner Wall Temperature ('C)

Fig. 2. Radial Contraction of Inner Tank with In-
ner Wall Temperature.
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Fig. 3. Outer Tank Expansion with Diurnal Tem-
perature Range.

/\]'Oﬂ 9]6—} _cp_c }\Lé___i 5/\]- 8~10 (,7]' Q\jr H 3]]/\4
o= 10CE A&3t¥em, Tde YuA=E 10CE
283t

Fig. 3& duxjol] wpe o) £ E B39 v
WwEko 2o WEFFS Yepl itk UF A% 80m,
e gz 714 12me] B3aE 7158 o 4} 10T
o th3ted 48mme] o] LAY, duat = 6=
2tof B ko] 20mme] ‘Eﬂ§}7} whslA =k

o] Welea A Wy B anAd HLFH=
detolES] Ao X—‘I%Eﬂt}. =, YE"as
T3t Y5 Bae WSt Ho] Friskd Ul
7 B3 3rA0] AR Hepo|E FH 7] F7hshd
A g o] Zhske el S7FskA "ok

LNGHZ HEd 13E F e & o2 A=
o2 83 Atolo)] /M EE B3 AEA 2k
<9 W gko] ok EFL 1 AA|7F A7t o}
F/} PIAIEHAl 5ol BASt, LNGR =9 28 7

87 7Hd F 27) BA W4 7R 9 AIRbE

°P°ﬂ HEH gho] mEnh 28y 1 32 AlFel
we} o2 A 3 LNG%ol g UlF8=a wy
o] 2~3%0l Bt B AFAe FAISATH

. E2l0|E S& 1} INGRH3A

1. HZ|0|E 2ot Xt

HAelolExE nAg BAZ SFH¢H ] Age
218 AAE= Alo]l 2] A2 ZAS A ALAE
Al Atk Janssen[34]0] AAZ F4 AFE T3 ¢
A 210l 2 (2)0 LNGH =0 285 Hilo
BT 54XE A&sthH el 14l 7elA
FH(£)E A ()T 2ol Frh[1]

ffJH

[:l

e (m o1

2 & 48 g4l Blanket 4

A EA

Table 1. Applied Physical Values for Analysis

Item Value Item Value
Perlite 3 Curvature of
60 kg/m’ 0.9952
Density( p) gfm Annulus (V)
Blanket Wall Friction
Hysteresis 0.6 Factor of 0.7
Factor(53)) Perlite (1)
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Fig. 4. Infill Pressure with Various Annulus

Width.
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Fig. 5. Blanket Characteristic Curve with Pres-
sure Load.
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Thickness.
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