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Summary

This study presents a novel approach in the domain of 3D printing in construction, with a
specific focus on enhancing the thermal performance of printed concrete walls. The
study was conducted through a collaborative effort between the Technion — Israel
Institute of Technology’s Center for Advanced Manufacturing in Construction and Ben-
Gurion University of the Negev. The research offers a viable alternative to conventional
masonry-based building envelopes.

Research Overview

The investigation involved the development of a white cementitious mixture engineered
for 3D printing, alongside the design of an internal array of sealed air cavities intended to
improve the thermal behavior of printed wall elements. Full-scale architectural
prototypes (100 x 60 x 100 cm, wall thickness 20 cm) were produced using additive
manufacturing technologies and subsequently subjected to controlled thermal
performance assessments.

A comparative analysis was performed against a standard concrete block (“Block 20”)
wall system. Three geometric configurations of internal air cavities—Small, Medium, and
Large—were evaluated over the course of a full-year field experiment conducted under
the climatic conditions of the Negev Desert. This setup enabled continuous monitoring
of heat transfer characteristics under representative environmental loads.

Findings

The results indicate that the small-cell configuration exhibited superior thermal
performance relative to the conventional block-based wall assembly. The enhanced
resistance to heat transfer is attributed to the specific geometry and distribution of
enclosed air cavities, made possible by the geometric flexibility inherent to additive
manufacturing.

Implications for the Construction Sector

The outcomes highlight the potential of 3D-printing technologies to substantially improve
the thermal efficiency of building envelopes in Israel. Beyond the direct implications for
energy consumption related to heating and cooling, the proposed approach may
contribute to accelerated construction processes, reduced dependence on skilled labor,
and lower material usage.

Moreover, the geometric flexibility enabled by additive manufacturing offers broader
architectural possibilities, allowing designers to transcend the formal constraints
imposed by traditional masonry systems. The ability to obtain high-quality surface
finishes directly from the printing process—thereby reducing or eliminating the need for
subsequent plastering—further underscores the technological and economic
advantages of the method.
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Summary

This study presents a novel approach in the domain of 3D printing in construction, with a
specific focus on enhancing the thermal performance of printed concrete walls. The
study was conducted through a collaborative effort between the Technion — Israel
Institute of Technology’s Center for Advanced Manufacturing in Construction and Ben-
Gurion University of the Negev. The research offers a viable alternative to conventional
masonry-based building envelopes.

Research Overview

The investigation involved the development of a white cementitious mixture engineered
for 3D printing, alongside the design of an internal array of sealed air cavities intended to
improve the thermal behavior of printed wall elements. Full-scale architectural
prototypes (100 x 60 x 100 cm, wall thickness 20 cm) were produced using additive
manufacturing technologies and subsequently subjected to controlled thermal
performance assessments.

A comparative analysis was performed against a standard concrete block (“Block 20”)
wall system. Three geometric configurations of internal air cavities—Small, Medium, and
Large—were evaluated over the course of a full-year field experiment conducted under
the climatic conditions of the Negev Desert. This setup enabled continuous monitoring
of heat transfer characteristics under representative environmental loads.

Findings

The results indicate that the small-cell configuration exhibited superior thermal
performance relative to the conventional block-based wall assembly. The enhanced
resistance to heat transfer is attributed to the specific geometry and distribution of
enclosed air cavities, made possible by the geometric flexibility inherent to additive
manufacturing.

Implications for the Construction Sector

The outcomes highlight the potential of 3D-printing technologies to substantially improve
the thermal efficiency of building envelopes in Israel. Beyond the direct implications for
energy consumption related to heating and cooling, the proposed approach may
contribute to accelerated construction processes, reduced dependence on skilled labor,
and lower material usage.

Moreover, the geometric flexibility enabled by additive manufacturing offers broader
architectural possibilities, allowing designers to transcend the formal constraints
imposed by traditional masonry systems. The ability to obtain high-quality surface
finishes directly from the printing process—thereby reducing or eliminating the need for
subsequent plastering—further underscores the technological and economic
advantages of the method.
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