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Table 1. An overview of the research background
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Figure 1. Daylight simulation algorithm by Radiance software in Honeybee and Ladybug plugins
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Figure 2. Geographical location of Kashan city and location of historical houses
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Abstract

This study examines the modernization of Fakhr-o-Madin — a perforated brick/tile screen from Iranian architectural heritage
— and its adaptation for contemporary residential buildings in hot—dry climates, with Kashan as the reference context.
Historically, Fakhr-o-Madin filters daylight, safeguards privacy, and supports natural ventilation. Here, it is reframed not as
ornament but as a climate-responsive device capable of addressing current energy and comfort challenges while reinforcing
cultural continuity. The core problem addressed is the identity crisis of contemporary Iranian architecture, shaped by the dual
pressures of modern Western influences and the undervaluation of indigenous, sustainable solutions. In hot and arid zones
such as Kashan, the displacement of passive climate-control elements fosters overreliance on artificial lighting and mechanical
cooling. Strategically reviving and redesigning Fakhr-o-Madin can yield meaningful energy savings, improve visual comfort,
and renew an architectural identity rooted in place-specific wisdom.

A mixed-method design combined (1) historical-documentary research, (2) field studies in four prominent historic houses in
Kashan (Tabatabaei, Boroujerdi, Ameri, Abbasi), and (3) computational daylight simulation. Fieldwork cataloged geometric
variants, dimensions, orientations, and prevalence, identifying five dominant geometries: hexagonal, composite, composite-2,
cruciform, and diamond. For environmental assessment, a standard 12 m? residential room was modeled in Rhinoceros 3D;
simulations employed Grasshopper with Honeybee/Ladybug using Kashan climate data. Useful Daylight [lluminance (UDI,
300-3000 Ix) served as the primary metric. A two-stage protocol first established baseline performance (no screen) for north,
south, east, and west orientations, and then compared outcomes with each geometry applied.

Results show that Fakhr-o-Madin meaningfully reshapes indoor daylight distribution and glare risk. On south fagades —
especially in winter with low solar altitude — screens mitigate overexposure to direct sunlight. The hexagonal pattern admits
the most light, frequently exceeding comfort thresholds (>3000 Ix) and producing glare; the diamond pattern blocks the most
light, often limiting beneficial daylight. Across orientations, composite-2 delivers the most balanced performance; on the south
side it achieves the highest UDI area percentage (9.53%) while maintaining acceptable levels in east and west orientations.
Cruciform and basic composite patterns follow. On north fagades, differences among patterns are small, allowing selection
on aesthetic or cultural grounds. Seasonally, daylight advances only into the front one-third of the room depth in summer
but reaches the middle two-thirds of the room depth in winter, underscoring the need for geometry—orientation tuning. The
parametric workflow isolates the effects of aperture ratio and geometry, linking traditional design logic to contemporary, data-
driven evaluation. Beyond environmental benefits, Fakhr-o-Madin enhances privacy, spatial depth, and the dynamic play of
light and shadow associated with Islamic architectural sensibilities, while contributing to passive cooling by limiting direct solar
gains. Based on the findings, design guidance recommends composite-2 for south fagades (particularly in winter), composite-2
or cruciform for east and west facades, and pattern-independent selection for north fagades. More broadly, a performance-
based selection matrix indexed by orientation and season is proposed to integrate Fakhr-o-Madin into contemporary envelopes,

advancing sustainability and cultural continuity through parametric, context-sensitive design.
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* Corresponding Author Email: m.motamed@modares.ac.ir



