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Obijective: In today’s world, despite growing public awareness of the unique potential of
semi-open spaces, insufficient attention to climatic conditions in their design has caused
their inefficiency in cold regions. In contrast, in traditional Iranian architecture, semi-open
spaces were essential for residential buildings, fulfilling the residents’ functional and social
needs, despite providing comfort only by architectural and climatic solutions. This study
aims to improve the status and quality of semi-open spaces by examining and recognizing
their climatic characteristics in vernacular houses, drawing inspiration for the climatic
design of contemporary housing in cold climates.

Method: This qualitative research is based on the grounded theory method. Data were
collected through case studies of 10historical houses from the Qajar era that still exist in
Tabriz. This research first described the physical features, and primary data were extracted.
Then, climatic categories were systematically formed by establishing connections between
the physical and functional components of semi-open spaces. Analyses were conducted,
key concepts were extracted, and the categories were integrated. In the next step, the
characteristics of the case studies were identified and analyzed. After comparing them with
climatic studies, their responsiveness to climatic needs was evaluated and analyzed.
Finally, a conclusion was drawn based on the findings and assessments.

Results: The climatic analysis and evaluation of the samples show that in the cold climate
of Tabriz, the climatic characteristics of semi-open spaces have a good response to the
climatic needs and play an effective role in achieving climate-responsive design goals and
providing comfort in hot and cold seasons.

Conclusions: The physical characteristics of semi-open spaces—including physical
structure, location in the building, orientation, enclosure, dimensions and proportions,
access pattern, and adjacency to other spaces—all play an effective role in responding to
climatic conditions and achieving the goals of climate-responsive architecture, having been
formed under the influence of the climate. These spaces fulfill both interfacial and
residential functions, accommodating the daily life activities and social interactions of the
inhabitants. The residential function of semi-open spaces reflects their physical adaptation
to climatic conditions and the suitability of their environmental qualities.
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Introduction

Semi-open spaces in residential architecture can partially fulfill human needs for connection
with nature. In Iranian architecture, these spaces have traditionally been fundamental elements
shaping buildings across various periods and regions, holding significant value. In
contemporary housing—where psychological and cultural needs, as well as climatic
considerations, are often overlooked—courtyards and gardens as private open spaces have
largely disappeared, and the remaining semi-open spaces frequently lack adequate
functionality and fail to meet residents’ needs.

Recognizing the importance of semi-open spaces and the challenges associated with their
current forms underscores the necessity of research aimed at providing appropriate design
strategies. The presence of these spaces has always been essential, even in cold climates,
where, in the absence of mechanical systems, climatic architectural solutions played a crucial
role in ensuring human comfort.

This study examines the physical and functional characteristics of semi-open spaces in
vernacular houses of Tabriz during the Qajar period, analyzing the influence of the cold
climate on the formation of their design patterns. By identifying traditional climatic strategies,
the research seeks to offer insights that can guide contemporary architects toward climate-
responsive design and improved spatial quality.

Method

This is a qualitative study utilizing the Grounded Theory method. The sample selection
focused on Qajar-era houses in Tabriz that possess semi-open spaces. Specifically, ten houses
containing a total of nineteen semi-open spaces were selected for in-depth examination. The
research was systematically structured and conducted in four distinct stages:

Step One: Data Collection: This initial stage involved a comprehensive literature review
encompassing the research background and theoretical foundations. Furthermore, relevant
information and documents pertaining to the selected architectural samples were collected.
Content analysis of the literature review and existing research provided key data, including
the physical and functional characteristics of semi-open spaces in cold-climate vernacular
architecture, criteria for assessing their climatic efficiency, and a thorough understanding of
the cold climate of Tabriz alongside its inherent opportunities and challenges.

Step Two: Data Categorization: This step focused on extracting and purposefully
classifying the collected data through content analysis. The data were systematically
categorized into three main groups: climatic goals specific to cold regions, physical
components influencing the climatic efficiency of semi-open spaces, and the functional
characteristics of these spaces.

Step Three: Data Analysis: The analytical stage involved connecting the established
categories, systematically analyzing and matching the collected data, and integrating the
findings. At this juncture, the specific role of semi-open spaces in achieving each defined
climatic goal was analyzed, and the corresponding practical components were identified.
Subsequently, the features of the architectural samples were evaluated based on their degree
of responsiveness to each climatic goal, and their overall conformity to climatic needs was
measured.

Step Four: Conclusion: The final stage was dedicated to discussing and concluding the
research findings. The results derived from the climatic and functional analysis of the
architectural samples were thoroughly discussed and analyzed, leading to the articulation of
the study’s ultimate outcomes and conclusions.
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Results

Considering the physical characteristics of the case study samples and the climatic needs of
Tabriz, the following relationships are discernible: Semi-open spaces in Tabriz houses, when
present, are primarily oriented toward the sun. This strategic orientation allows them to
capture solar gain during winter, enabling sunlight penetration into the adjacent living spaces
and maximizing thermal benefits. Crucially, these spaces are also proportioned to function
effectively in summer by providing adequate shading and preventing solar penetration into the
interior. Furthermore, summer semi-open spaces that face north or near-north directions, if
integrated, serve as supplementary cooling elements alongside the primary southern spaces.
Significantly, none of the studied houses exclusively feature a summer semi-open space. This
preference is entirely logical and justifiable given the severe intensity and duration of the cold
period in Tabriz and the relatively short, moderate warm period requiring cooling. In all
samples, the hall (main living space) is strategically positioned adjacent to the semi-open
space and at a level higher than the courtyard. This elevation aids in preventing direct sunlight
penetration into the hall during summer. Considering the high summer sun angle and the
depth of the semi-open space, the lower sections of the exterior wall might still be exposed to
solar radiation at certain times. However, by locating the primary living spaces, such as the
hall, on the upper floor, internal solar penetration is effectively mitigated. Conversely, the
lower winter sun angle ensures that the space benefits from essential solar heat gain during the
cold season. The great depth of the semi-open space positively influences reducing heat
exchange, decreasing wind effects, and controlling summer sunlight penetration, thereby
enhancing functional performance. However, excessive depth risks impeding sunlight
reception and penetration into the building interior. This is where the height component
becomes critical. In Tabriz’s semi-open spaces—particularly the prominent examples—an
appropriate height-to-depth ratio is maintained to enable both the effective reception and
penetration of sunlight deep into the structure. The majority of semi-open spaces in Tabriz
houses exhibit a three-sided enclosure with only one open side. This high degree of enclosure
not only defines the spatial boundary and functional character but also provides a vital
climatic advantage. Given the windy conditions prevalent in Tabriz, this enclosure effectively
protects the space from wind intrusion and substantially reduces the chilling effect caused by
air movement.

Conclusions

he findings demonstrate that in the cold climate of Tabriz, climatic conditions fundamentally
influence the formation of the physical characteristics of semi-open spaces. The features
observed in the semi-open spaces of Qajar houses in Tabriz essentially correspond to climatic
conditions and exhibit suitable efficiency in meeting both climatic goals and functional needs.
The specific characteristics are detailed as follows: - Semi-open spaces in Tabriz exist in two
types: an overall spatial form facing the main facade and along the central axis of the
building, and a single spatial form facing a single space in either the primary or secondary
facades. All houses have at least one semi-open space with an overall spatial form, and some
houses have two or more semi-open spaces with an overall or single spatial form. - Semi-open
spaces, in terms of their position relative to the courtyard, are of two types: level with the
courtyard and one floor above the courtyard. - The predominant orientation of semi-open
spaces is towards the south or directions close to it. The highest climatic efficiency belongs to
semi-open spaces that are oriented southeast. Considering the relatively warm summers, some
houses have, in addition to a southern overall semi-open space, northern-oriented summer
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semi-open spaces. - Semi-open spaces with an overall spatial form are enclosed on three sides
and open on one side, while single semi-open spaces are enclosed on two or three sides. - The
average depth of overall semi-open spaces is about 2.5to 3meters, with a height ranging from
1.5to 4times their depth, and an average area of approximately 35to 40square meters. The
average depth of single semi-open spaces is about 2.3 meters, with a height about 1.5times
the depth and an average area of 10square meters. - Access to semi-open spaces and their
position within the relationship of three types of spaces—open, semi-open, and enclosed—
follow either the “open —semi-open —enclosed” pattern or the “open —enclosed —semi-
open” pattern. In the first pattern, which mainly includes overall semi-open spaces, entry to
the interior passes through the semi-open space, and entrances are located within the semi-
open space. In the second pattern, which includes some overall and single semi-open spaces,
the semi-open space does not serve as an intermediary in the movement path between house
spaces, and access to it is from one of the interior spaces. - Overall semi-open spaces are
adjacent to main living spaces, especially the hall. They also adjoin entrance corridors, side
rooms on the ground floor, side rooms of the hall on the upper floor, and, in some cases, the
basement and the pool room. Single semi-open spaces are usually adjacent to one room. In
most semi-open spaces, the hall is located on the upper floor. - Most semi-open spaces in
Tabriz houses served a residential function, acting as places for rest and daily activities for the
residents. They also have an interfacial function as entry vestibules and connecting corridors.
- The research findings can provide a basis for modelling designs harmonized with cold
climates in contemporary architecture, a topic that can be pursued in future studies.
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