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Highlights
¢ Since one of the most important uses of open and semi-open spaces of historical houses has been adjusting thermal
comfort conditions; it can be said that the proportions used in these spaces are largely unique to the region's climate.

e Examining the findings of the extracted geometry, numbers and sizes shows that each of the open and semi-open
spaces had a similar proportional geometry in all the examined cases.

e According to what was investigated, perhaps the most important factor in adjusting dimensions and proportions in
Bushehr's open and semi-open spaces is the climatic factor in order to increase the amount of shading and wind
blow.

Extended Abstract

Intoduction

Proportion is one of the significant design principles featured in Iranian architecture. Several factors are influential in
applying a certain type of spatial proportions. Climate and ecology are the most important ones. Bushehr is one of the
cities in the hot and humid climate in Iran and features historical houses which include a large variety of open and
semi-open spaces. The general appearance of the mentioned spaces in the historical buildings shows that the
proportions of these spaces apparently follow certain principles. Therefore, this research was conducted with the aim
of studying the proportional and geometrical principles used in the open and semi-open spaces in the historical houses
in Bushehr. The findings and the results of the research can be used by contemporary architects and designers.

Theoretical Framework

Proportions are a set of ratios. Each proportional arrangement device has special ratios that exist between the parts and
each part with the whole. The topic of proportions in general and especifically in the literature of contemporary art and
architecture in Iran has a profound theme. Undoubtedly, one of the most important results of geometry is the emergence
of measurement systems. Historically, the history of this goes back to ancient Egypt. Visible architectural works of
Mesopotamia and Egypt show that they had precise rules in measurement. After the Egyptians, the Greeks also used
the same method to determine the size and developed it. Among the architectural systems, we can mention systems 4,
5, and 6, which are formed by dividing the circle into 4, 5, and 6 sections. Iranian architects were of the opinion that
dealing with size and number would have caused errors. Therefore, they paid attention to proportions instead of size.
Iranian architects have always paid the most attention to the positive aspects of architecture, and calculations and
geometry have been so important that only high-ranking architects and renowned scholars were called engineers.
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Methodology

In this study, the research method is qualitative and descriptive-analytical. In this regard, the theoretical foundations
of the research were conducted with the use of the archival method and access to Persian and English written resources
and reliable internet databases, as well as field studies through participant observation and measurement. The statistical
population investigated in this research is the historical houses of Bandar Bushehr. A total of 58 historical residential
buildings in Bushehr port have been registered in the national register, and 14 cases were selected that had more
significant architectural values compared to the others. Another criterion for selecting cases is buildings that have more
diverse open and semi-open spaces, and the authors were also allowed to arrive in the space and perform numerical
measurements. In the analysis of the buildings, the method of observation was the use of observation cards, as well as
using a laser meter to record the numerical information in the tables of the cards.

Results & Discussion

The spatial organization of houses in the historical context of Bushehr is centrally organized. The presence of a
courtyard in the center of the building, in addition to creating privacy, provides the possibility of lighting and
ventilation. The penetration of wind into the building through the openings on the walls of the floors of the building
and the exit through the bodies of the central courtyard has created a type of ventilation and suction. The area of the
yard in the historical houses of Bushehr has been smaller compared to other historical cities in Iran, especially the
central areas such as Yazd, Isfahan, Kashan, Shiraz, etc. That was due to the less use of the yard in most seasons of the
year due to the harsh climate of the region; Therefore, the ratio of the building mass to the yard space is higher.
According to the literature, despite the value of their findings, several important points should be noted; first, the subject
of proportions in the architecture of Iran's hot and dry climate and its central regions has been more extensively studied
by researchers, and only occasionally the proportions in the architecture of the cold climate have been examined in a
limited number of studies. Furthermore, the examination of proportions has been more focused around the open space
element of the central courtyard, and semi-open spaces have not been considered in the literature. However, the novelty
of the present study is in complementing previous research in that, firstly, the study has been conducted in a hot and
humid climate, and secondly, in addition to open spaces, the vernacular semi-open spaces in Bushehr city have been
studied.

Conclusion

The findings obtained from the geometry and the extracted numbers and sizes show that the open and semi-open spaces
of the historical houses in Bushehr do not follow the proportional principles which are common in other regions of
Iran. However, the open and semi-open spaces have similar proportional geometry in all cases. The courtyard spaces
have a square geometry or close to it, with a high height to width ratio. The height to width ratio in the corridors,
arcades and “Tarmehs” is large and about the number three, in order to create more depth for shading. The dominant
geometry of semi-open spaces is elongated rectangle in shape, their height is high, and their proportions are close to
the number four in order to accelerate the convection of the heat upwards.
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