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Glass wool is an eco—friendly materials that is manufactured through a continuous process by processing waste glass, This

materials is low cost compared with another materials and has excellent thermal conductivity. For this reason, glass wool is

installed as insulation system for LNG carriers and as insulation of building wall as well as various industries, The mechanism of

insulation of glass wool is the conduction of the wool itself and convection by space between fibers, Therefore, in order to

develop the enhanced thermal conductivity of glass wool is necessary to reduce its own conduction or to insert additional

material after manufacturing as well as prevent convection, In this respect, many researchers have been actively studying to

decrease thermal conductivity of polyurethane foam using by inserted glass wool or change the chemical component of glass

wool, However, many research are aiming reduction of glass wool itself, This study focus on post—processing and inserted

different materials; silica—aerogel, kevlar fiber 1mm, 6mm and glass bubble, Experimental results show that the thermal

conductivity almost decreases with the addiction of glass bubble and silica aerogel,

Keywords : Glass wool(S2| A1), Thermal conductivity(&EXE), Dissimilar materials(01& X&), Structural composites(TL2 Selii=)
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Table 1 Description of experimental scenarios

Materials Type
Glass wool Neat
Silica—aerogel Aerogel
Glass bubble Aerogel
Fiber 6mm
Kevlar
Fiber 1Tmm
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Table 2 Thermal conductivity of dissimilar materials

Materials Thermal conductivity
Glass wool 0.03 - 0.04 W/mK
Silica—aerogel 0.02 W/mK
Glass bubble 0.03 W/mK
Fiber 6mm 0.04 W/mK
Kevlar
Fiber 1mm 0.04 W/mK
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Fig. 3 Manufacturing process of dissimilar materials
inserted in glass wool
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Fig. 6 Thermal conductivity compared with neat glass
wool and separated glass wool

Table 3 Thermal conductivity of glass wool

Table 4 Thermal conductivity of kevlar fiber(1mm) in

glass wool
Materials | Thickness Weight Mass Conductivity
percent
10% 114g |0.03281 W/mK
3mm 20% 132g |0.03386 W/mK
30% 130g |0.03534 W/mK
40% 137g |0.03506 W/mK
10% 114g |0.03454 W/mK
Kevlar 20% | 132g [0.03499 W/mK
fiber 4mm
1rmm 30% 130g |0.03659 W/mK
40% 137g |0.03554 W/mK
10% 114g |0.03639 W/mK
5mm 20% 132g |0.03667 W/mK
30% 130g |0.03853 W/mK
40% 137g [0.03678 W/mK

Materials | Thickness | Layer Mass Conductivity
’ 1099 0.\(/)\/319;?5
3mm m
2 102g | 0.03201 W/mK
Glass 1 1099 | 0.03406 W/mK
wool 4mm
2 102g | 0.03456 W/mK
1 109g | 0.03619 W/mK
5mm
2 102g | 0.03691 W/mK
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Table 5 Thermal conductivity of kevlar fiber(6 mm) in

glass wool
Materials | Thickness Weight Mass Conductivity
percent
10% 114g |0.03197 W/mK
20% 124g |0.03212 W/mK
3mm
30% 140g |0.03191 W/mK
40% 143g |0.03235 W/mK
10% 114g |0.03366 W/mK
Keviar 20% | 1249 |0.03361 W/mK
fiber 4mm o
6mm 30% 140g |0.03348 W/mK
40% 143g |0.03377 W/mK
10% 114g |0.03553 W/mK
20% 124g |0.03540 W/mK
5mm
30% 140g |0.03511 W/mK
40% 143g |0.03576 W/mK
0.044 |~ 44 Thickness: 3mm - - - Neat GW: 3mm
&< Thickness: 4mm — Neat GW: 4mm
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Fig. 7 Thermal conductivity for Kevlar fiber 1mm
inserted in glass wool
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Fig. 8 Thermal conductivity for kevlar fiber 6mm
inserted in glass wool
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Table 7 Thermal conductivity of glass bubble in glass
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HZE LIERACE

AejFlo{ERE HUIBE REldwe 4 3 mmollA S3H|
(Wt%) 7%, M 4mmollA EEBH 7wt%, 10wt% X 741 5 mmol|
M7 wt%, 10 wt%, 11 wt%, 12 wt%, 15 wt%= HMelsti= &
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Materials | Thickness K\)A(/;(ii:tt Mass Conductivity
1% 115g |0.03206 W/mK
2% 92g |0.03272 W/mK
3mm 3% 112g |0.03175 W/mK
4% 117g |0.03178 W/mK
5% 132g |0.03111 W/mK
1% 115g |0.03419 W/mK
2% 92g |0.03503 W/mK
bi'sslse 4mm 3% | 112g |0.03376 W/mK
4% 117g |0.03316 W/mK
5% 132g |0.03253 W/mK
1% 115g |0.03643 W/mK
2% 92g |0.03750 W/mK
5mm 3% 112g |0.03558 W/mK
4% 117g |0.03527 W/mK
5% 132g |0.03414 W/mK
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