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ABSTRACT

Recently to reduce energy consumption in the building sector, insulation regulation of the
building envelope has been strengthened more and more. The strengthened regulation on
insulation results in thicker building envelope and the thicker envelope makes inner space
become narrow. One of the solutions to meet strengthened insulation regulation is using high
efficient insulation for the building envelope. Vacuum Insulation Panel (VIP) is one of high
efficient insulation which has 8~10 time lower thermal conductivity than existing insulations.
By installing VIPs for building insulation, meeting the strict insulation regulation and
maintaining large inner space are both possible. Generally, the lifetime of buildings is more than
50 years. However, the study on the long-term performance of VIPs is insufficient. In this paper,
the performance and durability of VIPs were investigated. For the performance evaluation, VIPs
from 5 companies were investigated. 4 types of VIPs based on fumed silica and 2 types of VIPs
based on the glass fiber were tested. To analyze the performance of VIPs the thermal
conductivity and inner pressure of VIPs were measured. For the analysis of the long-term
performance for VIP, the accelerated aged test based on ISO standard was conducted. The
accelerated test was done for 180 days and the test condition was kept at temperature of 50°C and
relative humidity of 70%. This paper compared the performance of VIP depending on the core
material. Also, it showed the performance changed according to time and the estimated
long-term performance of VIPs based on the accelerated aging test result was discussed. This
paper would be a foundational research to help apply VIPs for the building industry.
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Figure 1. Comparative thickness of different insulation materials to achieve the same thermal
performance (Jeon et al., 2016)

56

Journal of KIAEBS Vol. 14, No. 1, 2020



Long-term Performance and Characteristic Evaluation of Vacuum Insulation Panel (VIP) According to Core Material

Getter/desiccant and opacifer Core Heat sealed flange

L Protective layer
Banier layer Multilayer envelope
" Sealing layer

Figure 2. Composition of vacuum insulation panel (Kalnaes and Jelle, 2014)
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Figure 3. Thermal conductivity of different core materials (IEA/ECBCS Annex 39, 2005)
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Figure 4. VIP samples for experiment

FAEE 2 A= B427F o2 uAfiet A 5 Rt ARE ] e 5
SRl Ayt dud2 s o] SR BA Y 5 AyTgud el 93| weh ¢
350 Ao |7 A 4= et TRt A Fol Aot FAIE wid 1A whet o=
AR o ot 2 A= e End AR S-S S5t o, A9
o AR B ZF g2 mid ST FLe YR ollA Aol SHEA. &
HAE-8-2 IS0 8301 EF0] 715 Heat flow meter 4] 9] QA& =7 A0S AL85

HH(Figure 5).

58

Journal of KIAEBS Vol. 14, No. 1, 2020



Long-term Performance and Characteristic Evaluation of Vacuum Insulation Panel (VIP) According to Core Material

HFN 236, METZSEH

Figure 5. Thermal conductivity measuring equipment
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Figure 6. Conceptual diagram of the vacuum chamber equipment based on pressure
compensation method (Kim et al., 2017)

Figure 7. Inner pressure measuring equipment for VIP
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Table 1. Thermal conductivity and inner pressure of VIPs

VIP Sample Thermal conductivity (W/mK) Inner pressure (mbar)
0.00458 9.7
A (FS)
0.00469 9.3
0.00399 2.6
B (FS)
2 0.00395 2.7
1 0.00401 1.7
C(FS)
2 0.00398 1.5
1 0.00401 1.3
D (FS)
2 0.00390 1.4
1 0.00241 35.9
D (GF)
2 0.00234 44.6
1 0.00232 17.1
E (GF)
2 0.00234 19.6
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Figure 8. Constant temperature and humidity chamber for aging test of VIPs (letf: exterior,
right: inside of equipment)
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Figure 9. Change of thermal conductivity depending on the aging period
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