J. Korea Inst, Build, Constr, Vol, 16, No, 6 : 595-601 / Dec, 2016
https://doi.org/10.5345/JKIBC.2016.16.6.595

pISSN 1598-2033
elSSN 2233-5706

www jkibc.org

IS+ =20 IE HEE 7704 B HHMs Bis
Changes in Insulation Performance of Organic Insulating Materials for
Building Construction by Accelerated Durability Test Conditions
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Abstract

The insulation performance of the insulation currently used in building structures is reflected only during design
based on initial performance and the reduction in heat insulation performance due to the degradation of long—term
durahility is not reflected. This study reviewed the degradation of heat insulation performance due to the durability
degradation of insulating materials through the accelerated durability test. The study findings showed that the foamed
polystyrene insulation bead method did not show performance degradation due to aging in the standard environmental
condition and laboratory accelerated test condition but the performance is degraded in the freeze-thaw test condition.
On the other hand, in the case of the extrusion method, the degradation of the heat insulation performance was less
in the freeze-thaw test condition, but the rapid performance degradation was caused by the release of the internal gas
at the beginning of aging. In addition, the hard polyurethane foam insulation showed better initial insulation
performance than other insulation materials, but the performance was found to be degraded somewhat under laboratory
accelerated test conditions and freeze-thaw test conditions.
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Table 1. Experimental design

Variables

- Expended polystyrene type 1 No 1:
EPS-1-1

- Expended polystyrene type 2 No 1:
EPS-2-1

« Extruded polystyrene type 1:
XPS-1

- Polyurethane foam type 2 No 2:
PUR-2-2

- Four months(120 days) leave on the

1 temperature 23+2°C, humidity 50+5%
conditions

- Standard environment
(Temperature 23+2°C, Humidity 50+5%)

- Freezing—thawing test

ltems

Types of
insulation

Leave period
before testing

Test conditons 4, Accelerated laboratory test
- Method A
- Method B
Measurement g 5 10, 20, 40, 60, 80, 100
period (days)
Freeze-thawing g . o5 50 100, 200, 300, 400, 500
cycles
+ Thermal conductivity
) - Water absorption ratio
Experiment 3

- Compressive strength
- Independent microstructure analysis
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Table 2. Physical properties of insulating materials
Densit Compressive  Absorbes Thermal
Kinds (k /me})/ strength amount conductivity
9 (Nemd)  (g/100cm®)  (w/mk)
EPS-1-1 38 26 0.2 0.034
EPS-2-1 31 20 03 0.032
XPS-1 34 31 0.1 0.024
PUR-2-2 38 12 1.3 0.019
2.3 MEEY
e 3 A ANFE 2% 231270, 5% 50+5% 9
B2 s54le] Photo 13} o] AZ| sle AZlE 7|7t

it ISO 8301 4ol =dto] GeES S7g353Hel.
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Photo 1. Specimen on standardPhoto 2. Freezing-thawing test
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Figure 1. Freezing—-thawing cycles
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Figure 2. Thermal conductivity of standard environmental

conditions
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Figure 3. Thermal conductivity by accelerated laboratory test
A method
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