Table 1 Comparison of Key Properties between Phase Change Composites and Sintered Hollow Bricks
	Comparison Dimension
	Fatty Acid-based Composite Phase Change Material
	Sintered Hollow Brick

	Functional Positioning
	Latent heat storage and temperature regulation within the temperature zone
	Structural enclosure matrix

	Temperature Regulation Mechanism
	Solid-liquid phase change latent heat, enabling time redistribution of heat absorption, storage, and release
	Sensible heat storage and thermal resistance

	Dynamic Thermal Response
	Peak reduction, peak delay, and significant temperature fluctuation convergence
	Primarily reduces heat flux; limited dynamic peak-shaving capability

	Phase Change Temperature Zone
	Customizable via eutectic ratio design
	No phase change platform; temperature zone not customizable

	Heat Transfer Capability
	Intrinsically low; can be enhanced by thermally conductive fillers
	Affected by porosity and moisture content; overall medium-low thermal conductivity

	Leakage Risk
	Requires shape-stabilized encapsulation and interface control to suppress leakage
	No leakage issues

	Mechanics & Construction
	Needs integration with substrate; limited standalone load-bearing capacity
	High compressive strength; mature construction system

	Durability & Safety
	Requires verification of thermal cycling stability and fireproofing design
	Fire-resistant and weather-resistant; stable long-term service

	Engineering Integration
	Suitable for interlayers and functional layers embedded in walls or panels
	Suitable for main masonry and infill wall materials



Table 2 Physical parameters of various materials of the model house
	Material
	Thermal Conductivity (W/(m·K))
	Density (kg/m³)
	Specific Heat at Constant Pressure (J/(kg·K))
	Specific Heat Ratio
	Phase Change Temperature (°C)
	Phase Change Latent Heat (kJ/kg)

	Ordinary concrete wall
	1.28
	2352
	970
	1
	/
	/

	Phase change concrete wall (before phase change)
	1.18
	2100
	2260
	1.1
	30
	100

	Phase change concrete wall (after phase change)
	1
	2100
	4500
	1
	30
	100

	Air (software embedded)
	0.023
	1.29
	1005
	1.4
	/
	/
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