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Since Liquefied Natural Gas (LNG) is normally carried at 1.1 bar pressure and at —163°C, special Cargo Containment System
(CCS) are used. As LNG carrier is becoming larger, typlca\ LNG insulation systems adopt a method to increase the thickness of
insulation panel to reduce sloshing load and Boil—off Rate (BOR), However, this will decrease LNG cargo volume and increase
insulation material costs, In this paper, silica aerogel, glass bubble were synthesized in polyurethane foam to increase volumetric
efficiency by improving mechanical and thermal performance of insulation, In order to increase dispersibility of particles,
ultrasonic dispersion was used, Dynamic impact test, quasi—static compression test at room temperature (20C) and cryogenic
temperature (-163C) was evaluated. To evaluate the thermal performance, the thermal conductivity at room temperature (20C)
was measured, As a result, specimens without ultrasonic dispersion have a little effect on strength under the compressive load,
although they show high mechanical performance under the impact load, In contrast, specimens with ultrasonic dispersion have
significantly increased impact strength and compressive strength. Recently, as the density of Polyurethane foam (PUF) has been
increasing, these results can be a method for improving the mechanical and thermal performance of insulation panel,
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Table 1 Weight percent of silica aerogel and glass bubble

No. Silica aerogel (wt%) Glass bubble (wt%)
1 0 0

2 0.35 0.65

3 0.5 0.5

4 0.65 0.35

5 0.8 0.2

z 300mm X300mm X 25 mm 50mm X50mm X25mm

Middle of speci c
y| = /—D = /" @
( (]|

X
Bulk size specimen Thermal conductivity
specimen

Compression/ Impact
specimen

Fig. 1 Fabrication process of test specimen
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Fig. 2 Foam surface (a) without ultrasonic dispersion, (b)
with ultrasonic dispersion
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Table 2 Test scenarios

Test method Silic?wfzr)ogel Glaiivtk;tj)bble Temp()%r)ature
0 0
0.35 0.65
0.5 0.5
Heat 0.65 0.35
conductivity 0.8 0.2 20
test U.D 035 | U.DO0.65
U.D 0.5 Uu.D 0.5
U.D 0.65 U.D 0.35
Uub 0.8 U.D 0.2
0 0
0.35 0.65
0.5 0.5
Dynamic 0.65 0.35
impact test 0.8 0.2 20, -163
(150J) UD 035 | UDO0.65
U.D 0.5 U.D 0.5
U.D 0.65 U.D 0.35
U.bD 0.8 U.D 0.2
0 0
0.35 0.65
0.5 0.5
Ouasi—stqtic 065 035
Com?;zfs'on 0.8 0.2 20, 163
(1.5mm/min) U.D 0.35 U.D 0.65
U.D 0.5 U.D 0.5
U.D 0.65 U.D 0.35
U.D 0.8 u.D 0.2
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Fig. 3 Test apparatus (a) NETZSCH HFM 436 X EZE A|
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