L)

Check for

KIEAE Journal, Vol. 19, No. 2, Apr. 2019, pp.81-86. updates

oL 53%\
D 0
&7 \0?\

%\\
y-N KIEAE Journal 9 6
/&)

Korea Institute of Ecological Architecture and Environment

IO 2 HBCTHPTP0| HBE HHS| RELEN

e

The Thermal Bridge Characteristic of Wall with Vacuum Insulation Panels According to the Thermal
Bridge Reduction Method

= * *k =) *k*k R ) RkEE
A I e - B R RS R
.k . *% . . Hokok . Hkokk
Da-Hye Min - Sang-Myung Kim * Jin-Hee Kim  * Jun-Tae Kim
* Main author: Dept. of Energy System Engineering, Kongju National University, South Korea (dhwjx@smail.kongju.ac.kr)
** Coauthor: Dept. of Energy System Engineering, Kongju National University, South Korea (mtanzania@smail kongju.ac.kr)
*** Coauthor: Green Energy Technology Research Center, Kongju National University, South Korea (jiny@kongju.ac.kr)

**%% Corresponding author: Dept. of Architectural Engineering, Kongju National University, South Korea (jtkim@kongju.ac.kr)

ABSTRACT KEYW ORD
. . . . . ZEetgufd
Purpose: The insulation requirements for buildings are being strengthened to make zero energy mandatory. A2
Vacuum insulation panel (VIP) has about 8~10 times better insulation performance than existing insulation and &g crgzw
also maintains high insulation performance with a slimmer thickness. However, when VIP is installed ona € A|E2{0|M

building wall, thermal bridge occurs. Thermal bridges of VIP itself, thermal bridges due to air gaps between )

. . . . . o . Vacuum Insulation Panels
adjacent vacuum insulation panels, and thermal bridges with other building materials that make up the walls. Thermal Bridge Decrease
Thermal bridges deteriorate the insulation performance of the building envelope. The purpose of this study isto  wall Insulation Method
compare and analyze the insulation performance by designing a wall with vacuum insulation panels and  Thermal Simulation
applying a method to improve the insulation performance degradation due to heat bridges. Method: In this paper,
thermal bridge phenomenon of the wall was analyzed using Physibel TRISCO simulation program. The walls ACCEPTANCE INFO
were designed for VIP encapsulated EPS insulation application walls. The parameters of thermal bridges  Received Mar 6, 2019
reduction were set to air gsp seals between VIPs, application of thermal bridge fastener and both. A total of 4  Final revision received Mar 25, 2019
cases were designed. Result: Based on the simulation results thermal bridge effect for wall with encapsulated ~ Accepted Mar 29, 2019
VIP reduced by 5.2% for Case 1, 7.2% for Case 2, and 13.6% for Case 3. As a result, it was confirmed that the
airtight seal between VIPS and the type of connection material affect the thermal bridge of the wall. From the
findings in this paper, it is recommended that necessary techniques are adopted to prevent deterioration of
insulation performance primarily due to thermal bridges.
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Fig. 3. Base model design
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Fig. 2. Comparison of insulation material thickness for
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Table 1. Modelling conditions for each case I
THK 30 Stone
EPS Encapsulated VIP Based case model THK 75 Air gap
THK 20 EPS
Base model Air gap, Metal material Fastener m? ;8 \EIIF?S
THK 3 Adhesive
Casel No Air gap, Metal material Fastener THK 150 Concrete
Case2 Air gap, Thermal Breaker Fastener :|
Case3 No Air gap, Thermal Breaker Fastener
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Concrete 1.600 Table 4. Heat Transfer Analysis Condition
Cement Mortar 1.400 Parameter Value
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Max heat flow divergence for any node 1%
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