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Evaluating the effect of rotation angles of air voids in
hollow cement bricks on their thermal performance

Dr. Anas Qarmo

Abstract

The steady increase in the world's population has been accompanied by
arise in the demand for all types of energy, particularly thermal energy
needed for heating and cooling in residential buildings. Therefore, it
became necessary to find solutions to reduce wasted energy. One area
of research focuses on improving the specifications of residential
building walls, and the most important component of these walls
requiring improvement is the hollow cement brick (hollow block) used
in their construction, which is the focus of this study.

This research studied the effect of the rotation angle and position of air
voids in hollow cement bricks on their thermal performance. This study
was conducted using numerical modeling with the ANSYS program,
where three cement brick models were studied, each containing seven
oval-shaped air voids. Each model was given a specific rotation angle
for its voids with respect to the length of the brick, where the rotation
angle of the first model was 0°, for the second model 45°, and for the
third model 90°. The models were designed using the SOLID WORKS
program and then exported to the ANSYS modeling program. The
thermal modeling was started by taking the limiting conditions
corresponding to the atmosphere of the Syrian city of Homs in the
summer and winter seasons, and six model cases were studied. The
modeling results showed that the first model achieved the best thermal
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performance in both seasons, outperforming the second and third
models in terms of heat flow, equivalent thermal conductivity, and
thermal resistance. The thermal resistance of the first model was
21.72% and 37.36% higher than the second and third models,
respectively, in summer, and 17.049% and 34.19% higher in winter.
This indicates that the model with 0° rotation angle gaps is the
thermally superior model. The research also revealed that convection
heat transfer has a significant impact on the overall heat transfer in the
studied samples. Consequently, the greater the rotation angle of the air
gaps, the lower the thermal resistance of the hollow cement bricks used
in residential building walls, thus increasing heat loss.

Key Words: Hollow cement bricks - angle of rotation of gaps - thermal
modeling - oval gaps.
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