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ABSTRACT

KEYWORD

Purpose: This study used physical testing methods to evaluate the peformance of point-type thermal bridges
when installing acholars on wall structures. The aim of this study is to present highly reliable performance results
of an insulation systems installed with thermal breakers in preparation for the implementation of net-zero energy
buildings in the future. Method: Specifically, this paper focused on investigating the effect of thermal breakage on
improving the insulation performance of wall structures by comparing the point-type thermal transmittance of test
specimens with and without thermal breaking anchors installed. Based on the physical test results, the point-type
thermal transmittance of the two cases was calculated using the thermal analysis calculation formula. Result: As a
result of the physical experiment, the average thermal transmittance of the test specimen with thermal breaking
anchors installed was found to be improved by approximately 13% compared to that of the test specimen installed
with typical steel anchor.
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Literature review on evaluating the performance of
point-type thermal bridge

Performing electrothermal simulation analysis to determine
the proper location for anchor placement

l

Selecting test specimen and performing physical test
based on KS F 2277

l

Calculating the point-type thermal transmittance of test

specimen using the test measurements

l

Comparative analysis on the test results with and without
the installation of thermal breaking anchor

Fig. 1. Procedure of the research flow

Fig. 2. Examples of point thermal bridge
(https://www.schoeck.com/en-gb/structural-thermal-bridges)
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Fig. 3. Examples of thermal breaking anchors
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Fig. 4. Point thermal transmittance X depending on the thickness
of the insulating layer (EOTA Technical report)
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Fig. 5. Conceptual diagram on installing point-type anchors
with 1, 4 and 9 spots (@ : anchor installation spot)

Fig. 6. Typical steel anchor applied to the wall specimen
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Table 1. Material properties

Materials Thermal conductivity (W/mK)
Reinforced concrete 1.600

Structure
Insulation-“7}” class 0.034

Anchor Steel 50.000

Table 2. Boundary conditions

Surface heat transfer
coefficient (W/m’K)
Inside 20 9.09
Outside 0 23.26

Temperature (°C)

Table 3. Heat flows and point thermal transmittance of each case
Case A | Case B | Case C
Heat flows (W) 4.66 5.84 7.69

U-value of wall (W/m*K) 0.215 0.215 0.215
Point thermal transmittance (W/K) 0.018 0.019 0.019
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Fig. 8. Schematic diagram of an insulated wall specimen installed
with anchors
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Fig. 9. Thermal breaking anchor
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1
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Table 5. Physical properties measured on wall-type specimen with
thermal breaking anchors installed

1st 2nd 3rd Avg.
Constant room 20.03 | 20.04 | 20.04 | 20.03
Air Temp. Heating box 19.90 | 1991 19.90 | 19.90
°O) Low temp. room | 0.02 | 003 | 002 | 0.02
Temp. difference 19.88 | 19.88 | 19.88 | 19.88
Total supply heat | 15.40 | 1538 | 1544 | 1541
Quantity .
ofF Tt Calibrated heat 10.15 | 10.15 | 10.15 | 10.15
&) Heat ransfer 525 | 523 | 530 | 526
through specimen
Heat Heat transfer
transfer resistance of 0.21 0.21 0.21 0.21
resistance surface
(m*K/W) Calibrated value -0.05 | -0.05 | -0.05 | -0.05
R-value (m*-K/W) 3.738 | 3.749 | 3.706 | 3.731
U-value (W/m*K) 0.268 | 0.267 | 0.270 | 0.268

Table 6. Point thermal transmittance of each specimen

Specimen with Specimen with
>pe thermal breaking
typical steel anchors
anchors
Heat flows (W) 6.02 5.26
U-value of wall
(W/nK) 0.187 0.187
Point thermal
transmittance 0.028 0.019
(W/K)
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