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Long-term Insulation Performance Simulation of Polyurethane Foam

Yuuhei NAKASHIMA

0 Polyurethane(PU) foams are widely used for buildings because of their excellent thermal insulation performance.

However, the thermal insulation performance of PU insulation is known to change with time. Since the insulation

performance aging directly leads to an increase in the consumption of energy of buildings, development of insulation

materials with less secular change is required. In this research, we report the method for predicting the secular

change which is useful for the development of insulation material with excellent long-term performance.
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Table O Typical gas characteristics

HFO cyclo
01233zd co: N2 O pentane
Viscosity coefficient
at 2000 mMW/miKD 0.010 0.015 0.018 0.020 0.007
Thermal conductivity
at 2000 mW/mOKD 10.20 16.20 25.84 26.76 11.60
Molecular weight 131 44 28 32 70
Boiling point] KO 291.6 194.6 774 90.2 3222
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"JHI O Procedures for secular change prediction method (Conventional method)
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"JH? O Laminate board sample
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Tablel [0 Insulation board sample used for measurement

Sample name All A2 BO1 BO2
Composition Polyether polyol/MDI - Polyether polyol/MDI .
) H20(generate CO2)/HFO H20(generate CO2)/HFO
Blowing agent - . - . . -
Equimolar ratio Equimolar ratio
NCO INDEX 110 - 200 -
Fiberglass-based papers None Fiberglass-based papers None

Surface materiais
(Top and bottom face)

(Core is fully exposed)

(Top and bottom face) (Core is fully exposed)

Present

Skin layer (Top and bottom)

Absent

Present

(Top and bottom) Absent

Density] kg/m®0 | 38(Include Skin layer) 34

38(Include Skin layer) 34

Sample sizé] mmQ] L200x W200x T50

L200x W200x T25

L200x W200x T50 L200x W200x T25

Notes PU system

Sample with core cut
from AD1

Flame Retardant Sample with core cut
PIR system from BO1
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