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Studying the effect of gap orientation in 3D printed walls on their
thermal performance
Dr. Anas Qarmo

Abstract

With the increasing global demand for sustainable, energy-efficient
buildings, the importance of studies related to the thermal performance
of walls has grown. The construction sector has witnessed a remarkable
transformation in recent years, adopting modern technologies in both
building construction methods and research tools. In terms of
construction, 3D printing of walls has emerged as one of the most
promising technologies for improving traditional construction systems
in terms of time efficiency, engineering precision, and material waste
reduction. On the research front, numerical methods and modeling have
become prominent, utilizing modern modeling software for these
purposes.

This research conducted a thermal study of five wall models. Two of
these models contained vertical air gaps (one oval and one square),
while the other two contained horizontal air gaps (one oval and one
square). The final model was solid and served as a reference model. The
study was conducted according to the thermal design requirements of
Homs city. When designing the models, a fixed void ratio of 20% was
considered for all hollow models. The study was conducted using
numerical modeling on a 1 m? area with the ANSYS computer modeling
software. The studied models were designed using SOLID WORKS
software and then exported to the modeling software. After the
numerical modeling was completed, a comparison was made between
each pair of models with the same void shape but differing only in the
void orientation to determine the effect of this difference. The results
showed that the horizontal void orientation was the best. The model with
horizontal oval voids achieved an energy saving of 12.66% compared
to the model with vertical oval voids, and the model with horizontal
square voids achieved an energy saving of 13.03% compared to the
model with vertical square voids. Thus, the horizontal void orientation
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was the best orientation, achieving better thermal performance in both
studied void cross-section shapes.

Key Words: 3D printed walls - horizontal and vertical wall gaps - thermal
modeling.
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