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H Evaluation of the Performance of Brick Lattice Screens in
Controlling Solar Radiation and Daylight in the Hot and
Semi-Arid Climate of Dezful

Kolsoom Kamkar
Department of Architecture, Ahv.C, Islamic Azad University, Ahvaz, Iran

Kourosh Momeni
Department of Architecture, Faculty of Architecture and Urban Planning, Jundi-Shapur University of
Technology, Dezful, Iran

Akbar Mousaeijoo
Department of Architecture, Ahv.C, Islamic Azad University, Ahvaz, Iran

In the hot and semi-arid climate of Dezful, controlling solar radiation is essential for
improving thermal and visual comfort. Despite the high potential of brick lattice screens
in moderating daylight and reducing thermal loads, a research gap is evident regarding
the performance of these screens at varying distances from building facades. The aim
of this study was to optimize the performance of brick lattice screens inspired by the
vernacular architecture of Dezful in order to improve visual comfort and reduce solar
radiation loads in contemporary buildings. The mixed research method employed in
this study was based on comparative analysis and quantitative simulation whereby
twelve samples of brick lattice screens from historic houses in Dezful were identified
and redesigned. Later, four test chambers with dimensions of 120x130x130 cm were
modeled, and the lattice patterns were placed at specified distances from their glass
fagade. The modeling and simulation process was carried out using AutoCAD and
Rhino software as well as the Grasshopper, Ladybug, and Honeybee plugins. Daylight
indices, including DLA and UDI in three ranges as well as surface radiation in kWh/m?,
were examined and analyzed for lattice screen distances of 10 to 40 cm from the glass
fagade. The results showed that the best performance among the studied samples was
related to chalipa-pattern lattice, with a solid-to-void ratio of 67.3%, an average DLA
of 29.87%, and UDI-100-2000 lux of 39.02%. Furthermore, the 10-cm distance from
the glass facade recorded the highest DLA value at 23.99%, while the 40-cm distance
showed the weakest performance at 16.86%. On the other hand, the square pattern,
with a solid-to-void ratio of 97.7%, recorded the highest level of insufficient daylight,
or underlit area, at 89.06%, and the lowest surface radiation, with an average value of
58.05 kWh/m?. Overall, the chalipa-pattern lattice at a distance of 20 cm, with a DLA
value of 31.44%, provided an appropriate balance between visual comfort and reduced
solar radiation loads.

Keywords: Perforated Surfaces, Solar Radiation, Daylighting, Building Energy
Simulation, Traditional Architecture of Dezful.
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