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NG CCS which is a special type of cargo hold operated at =163 for transporting liquefied LNG is composed of a primary barrier, plywood,
insulation panel, secondary barrier, and mastic, Currently, glass fiber is used to reinforce polyurethane foam, In this paper, we evaluated
the possibility of replacing glass fiber—reinforced polyurethane foam with basalt fiber—reinforced polyurethane foam, We conducted a thermal
conductivity test to confirm thermal performance at room temperature, To evaluate the mechanical properties between basalt and
glass—fiber—reinforced polyurethane foam which is fiber content of 5 wi% and 10 wi%, tensile and an impact test was performed repeatedly.
All of the tests were performed at room temperature and cryogenic temperature(—1637C) in consideration of the temperature gradient in
the LNG CCS, As a result of the thermal conductivity test, the insulating performance of glass fiber reinforced polyurethane foam and
basalt fiber reinforced polyurethane foam presented similar results, The tensile test results represent that the strength of basalt fiber—reinforced
polyurethane foam is superior to glass fiber at room temperature, and there is a clear difference, However, the strength is similar to each
other at cryogenic temperatures, In the impact test, the strength of PUR-B5 is the highest, but in common, the strength decreases as
the weight ratio of the two fibers increases, In conclusion, basalt fiber—reinforced polyurethane foam has sufficient potential to replace
glass fiber—reinforced polyurethane foam,

Keywords : Liquefied Natural Gas Cargo Containment System(LNG CCS, HSIFHATIA SEEA|AE) Basalt fiber(HR MR), Glass fier(F2|
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Step .1
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Mixing at 4000rpm

[‘ PUF 3

Step .3 @ r - _'J

After 24 hours, prepare a test i i
suitable for the required experiment

L—

Fig. 1 Manufacturing process of polyurethane foam

Table 1 Glass and Basalt fiber mechanical properties

' Density Young’s Tensile
Fiber (g/em?) modulus Strength
(GPa) (MPa)
Glass fiber | 2.58~2.6 76~77 3445~3700
Basalt fiber 2.7 86~90 2800~4800
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Fig. 2 Experimental Apparatus
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Table 2 Experimental scenario
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PUF PUF
Tensile| 25 °C
test |-163 °C
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Fig. 4 Cross—section of basalt fiber reinforced polyurethane
foam

Table 3 Test result of thermal conductivity

Type Densit3y Thermal Conductivity
(kg/m?) (W/m-K)
Neat PUF 115.3 0.0256
PUR-B5 134.7 0.0281
PUR-B10 128.3 0.0274
PUR-G5 116.3 0.0265
PUR-G10 120 0.0283
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Fig. 5 Polyurethane foam tensile test result
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