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Abstract

This study analyzes the thermal performance of insulating concrete based on material combinations aimed at

carbon reduction. The study compares the thermal and structural properties of insulating concrete enhanced

with perlite and EPS (Expanded Polystyrene) beads to conventional concrete, with a focus on the impact of

insulation properties on thermal conductivity. The results indicate that the content of EPS beads is critical to

the insulating performance, and increased moisture absorption significantly reduces the energy efficiency of

the insulating concrete. These findings provide valuable insights for the design and application of insulating

concrete to enhance energy efficiency and reduce carbon emissions. This study offers guidance for further

developing insulating concrete as a carbon-reducing building material.
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Table 1. Insulating Concrete: Precedent Theories in Korea

Publication
Year

Author Content

Park et al.
(in Korean)

The evaluation of structural stability and performance of a vertical

2023 heat bridge insulation system for multi-residential buildings

Analysis of thermal resistance and convergence in accordance with
2022 the indoor and outdoor temperature difference of internally insulated
concrete walls, and suggestions for efficient insulation design

Moon et al.
(in Korean)

Analysis of the relationship between strength and compaction of
2022 porous concrete when using bottom ash aggregate, and suggestions
for improving structural characteristics

Yang et al.
(in Korean)

Evaluation of heat transfer rate with respect to the thickness of
2022 insulation material at the point thermal bridge of walls and provision
of insulation design guidelines

Koo and Jeong
(in Korean)

Analysis of insulating performance of biochar-integrated concrete and
presentation of its potential as an eco-friendly insulation material

Kim et al.

(in Korean) 2022

Table 2. Insulating Concrete: Precedent Theories Abroad

Publication
Year

Author Content

Determination of shear transfer efficiency and mechanism between
CFRP grid and EPS foam insulation material used for concrete
sandwich panels

Yaman and Lucier 2023

Research on enhancing energy efficiency through the development of

Al-Tarbi et al. 2023 e :
hollow concrete utilizing perlite
Dlimi et al. 2023 High energy efficiency results of double hollow bricks filled with
hemp concrete
Luebke et al. 2023 FJndersta.ndlnlg ofbe.ndlng properties w}.’len thick insulation is
inserted into insulating concrete sandwich walls
Deng et al. 2023 Evaluation ofi_nsulating_concre.tc,f perfo_rmance using recycled rice
husks and design of optimal mixing ratio
Pan et al. 2023 Achievement of low thermal conductivity with insulation materials

based on solid waste
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Table 3. Thermal Conductivity Temperature Measurement Results

g;::le) Exp  General EPS_1.4% EPS 2.8% EPS_4.2% Perlite_10% Perlite_20% Perlite_30%
1 5.2 5.2 5.2 5.2 5.2 5.2 5.2
0 2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
3 5.2 5.2 5.2 5.2 5.2 5.2 5.2
1 5.7 10.1 9 10.1 6.7 39.7 18.8
5 2 8.4 10.1 9.3 9.4 10.6 10.6 11.2
3 10.2 10.4 7.7 9.4 18.7 9.9 7.4
1 12.3 20.5 13.4 16.5 85 52.7 30.4
10 2 14 18.1 16.5 15.6 15.6 16.8 23.8
3 16.6 20.7 16 15.4 45.3 18.6 14.7
1 21 33.4 19.7 26.4 11.6 69.5 36.5
15 2 211 26.4 26.3 21.1 23.2 22.8 37.8
3 239 32.6 27.4 21.7 50.8 28.1 26.7
1 43.4 42.7 25.6 34.8 17.5 87.7 43.9
20 2 29.7 34.4 36.9 29.6 26.2 27.9 51.5
3 31.4 44.2 37.7 27.5 54.1 36.3 35.9
1 56.1 52.5 32.2 45.6 21.8 99.6 52.1
25 2 38.6 419 48.5 37.2 329 33.2 57.1
3 41.1 55.2 50 329 55.4 44.6 48.4
1 59.3 60.9 40.2 51 28.8 110.6 55.4
30 2 44.8 47.6 55.4 39.9 37.5 38.4 65.5
3 50.1 64 60.3 37.3 60.2 52.8 59.7
1 74.3 69 46.4 59.2 37 117.5 64.1
35 2 52.5 533 63.3 46 42.3 44 73.1
3 58.1 71.7 69.1 41.2 62.5 59.5 73
1 80.1 74.9 52.6 64.7 43.2 124.2 76.9
40 2 58.5 57.6 70 51.1 52.1 49.5 79.4
3 64.5 77.2 76.4 45.1 71.6 64.5 81.3

The data below are the results of thermal conductivity tests for concrete with the aforementioned additives

194 | Landand Housing Review Vol. 15, No. 3
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