R =

M7V 2 57 MY Ly 2R — Rz DA s B Tk o
BER NI SR IR AT

Study on hygrothermal behavior of insulated walls with additional urethane board on
double sided aluminum kraft paper finish

ENE: SN
Yoshinori HONMA

The purpose of this study is to understand the hygrothermal characteristics of thermal insulated

walls to which urethane boards are added to wall components that use various external structural
boards, and how weather conditions affect them. The results obtained in this study are as follows:

- In the case of the difference of the indoor/outdoor humidity ratios 4AX=5 g/kg DA in the cold

region (Iwamizawa, Hokkaido, Japan) in winter (December to March), the humidity became 98
% RH or higher at the boundary between glass wool and external structural board. Even in sum-
mer, it became 80% RH or more. However, in the range of 40-mm thermal insulation thickness,
both urethane boards A and B required a thickness of 40 mm or more.

- In warm region (Miyazaki prefecture, Japan), the glass wool and external board boundary did not

achieve 100% RH, and the higher the performance of the additional insulation, the lower the rela-
tive humidity at the glass wool/external structural board boundary in winter. In summer, the
difference in the thermal insulation performance could not be clearly observed.

+ From the simulation results, it was found that the relative humidity was the highest, when volcan-

ic silicates fiber reinforced multi-layered board was used for external structural board. MDF,
OSB, particleboard and plywood had large moisture capacity. Combining with a material with a
higher moisture capacity might be considered as a method for improving the hygrothermal condi-

tion in the insulated wall cavity.
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Aluminum Kraft Paper 0.1749574 -5.28158 0.0568939 3.20E-09 16.49426
Urethane board A 0.601449 -0.3650339 -1.280523 1.7816114 0.4053063
Urethane board B 0.084687 -5.051348 -1.9599035 91.695689 0.021487
Volcanicsilicates fiber reinforced multi-layer board -39.53943 ] -0.0490861 22.50804 -71.00238 ] —0.240789
MDF 3.465975 0.012856 -3.359186 4.17E-10 19.84905
Vemiculite board 0.6494026 -0.9593489 -0.561729 0.0748075 1.907066
0SB 3.478726 0.021066 -3.388474 2.21E-10 20.76358
Particle Board 0.000352 4.831978 0.1074205 3.64E-12 24.37211
Plywood 0.00693117 -5.185256 0.1195733 4.14E-06 10.56381
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HGW (Glass Wool) 16k Urethane Board
100 mm 25 or 50 mm
Ventilated Air Space
18 mm
Inside Outside
~ Siding 16 mm
Gypsum Board 1) Volcanic silicates fiber board, 2)MDF,
12.5 mm 3) Vermiculite board, 4)OSB,
5)Particle board, 6)Plywood
a) ETIVEIE b) MET7ILIVSTMEAFEEEIL S HR—F
2538 8‘7‘}3‘1 'E_é:j 773‘1 ' I:‘I:i E‘I:S vié:ji 75:@1 :i 85;}3’1 vfi 75:&‘1 ‘
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kg/m3 J/(kgK) W/(mK) | kg/ms(kg/kgDA) | m¥m?

Urethane board A 32.7 1470 0.021 1.34E-06 0.003
Urethane board B 40.1 1470 0.018 3.54E-07 0.003
Aluminum Kraft Paper 882.11 1470 0.06 7.20E-13 0.001
Volcanic silicates fiber board 16 840 0.038 2.00E-05 0.99
MDE 732 879 0.13 1.31E-06 0.7
Vermiculite board 350 1032 0.12 6.38E-07 0.773
OSB 1050 840 0.24 1.38E-06 0.7
Particle Board 555 1880 0.101 9.58E-07 0.6
Plywood 695 1880 0.15 1.65E-06 0.48
Urethane board A 500 1880 0.113 3.07E-07 0.22
Gypsum Board 700 870 0.24 3.54E-06 0.7
External Siding 1000 840 0.2 1.51E-06 0.417
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