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Studying the effect of varying wall section designs in 3D-printed
buildings on the building's thermal performance

Dr.Anas Qarmo

Abstract

With the global trend towards integrating modern construction
technologies with the application of efficient engineering standards for
energy conservation, new and modern building construction methods
have emerged. These methods save time and provide construction
control capabilities not offered by traditional methods. One of the most
important of these methods is construction using 3D printing
technology, which allows for precise control over engineering details to
achieve optimal results in all aspects. When applying these
technologies, buildings must meet the most important environmental
standards, most notably thermal efficiency requirements.

This research conducted a thermal study of six wall models according
to the thermal design requirements of Homs city. Five of these models
contained cavities of a specific geometric shape with defined
dimensions and conditions. The shapes of the studied cavities were
triangular, circular, oval, hexagonal, and square. A solid model without
cavities was included as a reference model. The study was conducted
using numerical modeling on a 1 m2 area using the ANSYS computer
modeling software. The studied models were designed using
SOLIDWORKS software and then exported to the modeling software.
After completing the numerical modeling of the studied designs, the
modeling yielded the following results: The oval gap wall model
achieved energy savings over the other gap models by percentages of
15.54%, 21.36%, 18.28%, and 22.19% for the triangular, circular,
hexagonal, and square models, respectively. All gap models (triangular,
circular, oval, hexagonal, and square) achieved energy savings over the
reference solid model by percentages of 42.97%, 38.75%, 51.83%,
41.06%, and 38.09%, respectively. Thus, the oval gap model was the
best among the studied models.

Key Words: 3D wall printing - wall gaps - thermal modeling - energy
savings..
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