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The estimation on the insulation performance of thermal insulation
materials according to water vapor permeance
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ABSTRACT: In this study, the insulation performance of thermal insulation materials such
as glass wool, polyetylene and flexible lastomeric foam according to water vapor permeance
was estimated by using experimental correlation equation. The results showed the
conductivity increment of flexible lastomeric foam which has very low-permeability (=0.15

[ng/m-s-Pal or p = 1,000 ) is about 50% lower than that of glass wool with the lapse
of ten years. The conclusion is that moisture inevitably accumulated in permeable insulations

reduces insulation performance and also accelerates surface condensation in the case of cold
water system.

Key words: Water vapor permeance(:F7|5), Water vapor resistance(F#& A %), Flexible
lastomeric foam(ZFLE ©dA), Permeability(FHEA A5, Insulation
performance(& ¥ A %), Thermal conductivity(8 2 E4)
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Table 1 Water vapor permeance of insulation
(1)
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- (mm) | [ng/m®sPal|{m®sPa/ng]

Asbestos

sbestos 3 | 220~458 |0.0017~0.0035
cement board
Alumi

mnum 0.025|  0.0° oo
foil
Alumi

umum 0.009| 2.9 0.345
foil
Polyetylene 0.1 4.6° 0.217
Polyetylene 0.25 1.7¢ 0.588
Polyester 0.025 42¢ 0.042
Polyester 0.09 13¢ 0.075
Polyvm.yl.chlonde. 0.051 3¢ 0.026
unplasticized
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Celiul

eruiose 0.25| 263° 0.0035
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Table 2 Water vapor permeance requirements
of insulation materials(ambient temp.=10 TC)
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Table 3 U factor of insulation materials

Air 1

. Mineral wool, Fiber glass 375
Urethane foam 347103
Phenolic foam 5.27150
Polystyrene 2,000~ 5,000
Polyethylene(P.E) 5007 1,000
Celluar glass(+8 &) 134,500
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