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Thermal characterization of PCM aggregate-based mortars based on carbon material

application methods
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Abstract

Experiments were conducted to improve the thermal performance of PCM-based mortar using carbon materials.

To apply the carbon

materials, two methods were used. dispersing the carbon materials sufficiently in liquid PCM and then impregnating them into porous

aggregates, and mixing the carbon materials with mixing water to prepare specimens. Considering the heat absorption and release behavior

of the mortar, the experimental results showed that specimens using carbon/PCM aggregates exhibited excellent temperature retardation,

making them more advantageous for indoor temperature control. The CNT S specimen, characterized by its rapid heat absorption and high

maximum temperature, is particularly effective for indoor applications.
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i Unit weight Cosr;if;srllve Latent heat COTEEZSLY - Di/namm heat transfer
(kg/m?) Ulg) ime-lag Peak temperature

(MPa) (W/m - K) ) (C)

Plain 2,177 34.6 0.8487 - -

PLS 1,861 21.47 26.87 0.6886 3.92 +2.1

AC_S 1,725 21.41 20.03 0.8029 3.3 -2.5

CNT_S 1,714 19.42 22.83 0.8286 3.3 -0.5

xGnP_S 1,765 22.41 22.43 0.7440 3.3 -3

Graphene_S 1,689 20.91 18.22 0.6902 3.3 -2.4

AC_W 1,745 15.36 26.78 0.8228 2.1 -2

CNT_W 1,687 16.84 25.98 0.8010 2.1 -1.2

xGnP_W 1,698 16.47 26.11 0.7543 2.1 -2.2

Graphene_W 1,716 14.21 26.45 0.8001 2.1 -1.3
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