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Fig. 1. Research pattern and study span. Source: author.
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Fig. 2. Open coding of open, semi open and closed residential spaces in four houses of case study. Source: author.
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Fig. 3 . Axial data coding related to Mehraban House in Bushehr based on research pattern. Source: author.
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Fig. 4. Schematic Pattern of Bushehr Houses. Source: author.
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Fig.5. Position of open and semi open (right) and closed (left) spaces in various levels. Source: author.
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Climatic Patterns of Functional Spaces in Vernacular Houses of Bushehr
(By Grounded Theory)

Niloufar Nikghadam*

Abstract

Contemporary vernacular houses in different climates of Iran are similar in terms of external and internal characteristics.
These similar constructions, while being built regardless of their context, do not correspond to their environment and
have the least effect in moderating weather conditions. According to statistics, in 2009 Iran’s oil and gas consumption
were 1.4 which is 3.1 times higher than the world average consumption. It is reported that residential sector accounted
for 42% of the total energy consumption in the country during the period from 1998 to 2008. The southern Iranian
marginal rim has one of the world's most critical climates; consideration of climatic components in housing design
process is therefore essential in this area. Over the centuries, Climate consideration has been a fundamental principle
in the design of vernacular Iranian houses, and application of these indigenous patterns in modern contemporary
constructions of hot-humid region since it optimized the energy consumption and resultd in higher rate of thermal
comfort. Climatic patterns of these vernacular houses not only affect the external characteristics of the building, but
also are involved with the configuration and properties of the internal spaces.

This paper is introducing functional spaces patterns in vernacular houses of Bushehr using by grounded theory
parameters. This paper tries to clarify whether these patterns are in accordance with the climatic characteristics.
Moreover, the extent to which the configuration of the living spaces is influenced by hot-humid climate has been
investigated. This paper has applied objectives to establish the patterns and climatic solutions for classification of
internal spaces in vernacular houses of Bushehr, so that it can be used in new-built dwellings to improve thermal
comfort for building occupants in the mentioned region. The method of analysis and resultant in this research is
qualitative based and answering the questions are found by grounded theory and data gathering from chosen samples,
classification, analysis and finally choosing related data and their integration. Data gathering are conducted by the use
of theoretical studies and analysis of vernacular houses documents and also in-depth analysis. Choosing the houses
for further study, open and axial coding, and analysis by research pattern has was the first initial which was followed
by the selective coding which leads to integration and introduction of vernacular house patterns . Final step comprises
the study of typology and climatic pattern of vernacular houses in accordance with the climate and thermal comfort
implications of the region; and the last step is research consequences. Climate calendar table according to Givoni
indoors comfort zone of Bushehr show that using passive solar systems and mechanical heating are needed to improve
the comfort level in cold months of the year. In summer time, mechanical dehumidification is needed from noon until
midnight. In other times, the comfort level is provided or can be provide by using thermal mass and natural ventilation.
Wind calendar table of Bushehr also indicates that sea breeze blows from north and north-west in every months from
noon till 18:30 and sometimes in morning. Integration of the data in selective coding explains that the vernacular
houses of Bushehr are introverted and all the sides of the courtyard have been used for summer and winter spaces.
Courtyards have north-west to south-east alignment. Approximately 14% of the whole is assigned to courtyard, which
provides shadow on the interior walls because of small size of it. Using shading devices and porches and tall walls
of courtyard are the other preparations for providing more shadow in the courtyard. Semi open spaces are located in
northeast, north-west and south-west sides and semi open staircases are located in four corners of the courtyard. The
composition of semi open spaces and staircases, courtyard and their orientation toward open air acts like a passive
system of ventilation. This system works as a solar chimney when there are no breezes. Windows around the house
help the ventilation system. The houses are stretched towards the central courtyard due to the wide-open and semi-
open spaces and also closed spaces. This paper indicates that the climatic typology of the houses is in accordance
with climate classification of towns in meso-climatic scale by studying the characteristic of vernacular houses and
the climate in Busher. Studies reveal that architectural characteristics of vernacular houses are compatible with
meso-climatic and local morphology in Bushehr. In addition, this research shows that, architectural characteristics of
vernacular houses will improve the level of comfort in summer and winter; however, there are times in which thermal
comfort cannot be provided by these vernacular provisions. This research indicates that the application of the climatic
patterns in each zone of the southern region of Iran can improve the comfort level in new-built dwellings. This paper
reveals that vernacular houses in hot-humid climate of Bushehr are in accordance with meso-climate classification in
terms of typology and in terms of patterns and living spaces characteristic and configuration of plan based on context.
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