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Research on the cavity shape design and the thermal performance
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Abstract: 3D printed concrete (3DPC) technology allows fast and efficient production of
building components, and also enhances the thermal performance of building walls through
optimized design. The 3DPC uses a method of printing that involves stacking layers, resul-
ting in the formation of cavities within the wall. Nevertheless, the cavity within 3DPC walls
is commonly designed as a basic geometric shape, without taking into consideration the cor-
relation between cavity shape and the thermal performance of the wall. Algorithms such as
Voronoi and L-system were used to design the cavity shape of wall components and thermal
performance simulations were carried out to examine the impact of factors such as wall thick-
ness, cavity volume ratio, cavity density distribution, cavity volume range and cavity layout
on their thermal performance. The results show that the thermal performance of wall com-

ponents can be influenced by various cavity shapes. As the cavity volume ratio increases, the
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thermal conductivity of wall components gradually decreases; as the cavity density increases,
the thermal conductivity also increases; as the cavity volume range decreases, the thermal
conductivity of the components increases. The thermal conductivity of the components
whose cavity layout transits from dense to sparse is smaller than that of the components
whose cavity layout transits from sparse to dense.

Key words: 3D printed concrete(3DPC) ; design of algorithm generation; cavity shape; ther-

mal performance of walls
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