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Introduction

In the past, humans organized their environment to meet their physical and perceptual needs in harmony with

nature. Appropriate design in physical form and characteristics was one of the climatic strategies used to interact
with nature. Indigenous architectural components have always played a significant role in ensuring human
comfort. Creating compatibility with nature has led to reduced energy consumption in built environments.
However, today, with the rapid advancement of technology, resource consumption has accelerated, leading to
increased environmental issues beyond the depletion of non-renewable energy resources.
Mud-brick icehouses are among the architectural elements historically designed to meet the primary needs of
residents in hot and arid regions. These structures include shading walls, domes, reservoirs, and ice-making basins,
each with specific technical characteristics (dimensions, sizes, orientation, and relative positioning). These
components significantly affect performance and enable the long-term preservation of ice. Therefore, identifying
the physical form and function of these icehouses can provide a model for conservation and contemporary
application. These principles, often overlooked today, influence environmental challenges. Hence, further
understanding of the interaction between indigenous architecture and the surrounding environment can be valuable
in applying solutions and architectural elements aligned with these principles.

Materials and Methods

Based on the Kdppen climate classification, this study identifies common structural and physical components
of icehouses and analyzes their distinctions and similarities in desert and semi-desert climates. The research
focuses on icehouses in central and southeastern Iran, specifically in the provinces of Yazd, Isfahan, and Kerman,
selecting 22 samples. In the first phase, plans, aerial images, and sample photographs were collected, analyzed,
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and reviewed. In the next phase, the samples were compared with each other. This typological analysis was
conducted across a wide range of traditional buildings and icehouses in other regions.

Results and Discussion

The research methodology combines library research, field studies, and analytical-quantitative analysis. The
findings indicate that indigenous architectural features have been shaped according to the regional ecosystem,
creating environmental comfort through appropriate design. The shading walls of icehouses are influenced by solar
angles, the dome’s location, and the arrangement of components, which in turn affect the positioning of reservoir
entrances. Additionally, the way the reservoir dome connects with other elements determines the formation or
omission of certain subsidiary components. Evaluating these features helps identify climate-appropriate patterns.

Conclusion

Over time, these icehouses have developed into a stable and reproducible architectural model, directly
impacting environmental health while reducing energy waste and ecological crises. The harmony between the
components of icehouses and the natural environment can serve as a model for architecture and urban planning,
supporting ecological designs suited to regional conditions.

Acknowledgement

These icehouses represent an effective combination of architecture and environmental adaptation, offering
insights for sustainable and climate-responsive design.
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