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February 8, 2023 An lwan is the most prominent architectural element of Yazd houses. Qajar
houses in Yazd City have more south lwan compared to the other cities of
Iran located in hot and dry climate. The purpose of this study is to investigate
the different characteristics of lwans and to express how they provide shading
in Qajar houses in Yazd. The research seeks to answer the following
questions: What are the characteristics of Iwans in the architecture of
residential buildings in Yazd during the Qajar period? What factors
influenced the Iwans in the architecture of residential buildings in Yazd
during the Qajar period? and What is the climatic plan (shading) of the porch
in the architecture of residential buildings in Yazd in the Qajar period? One
of the climatic solutions to achieve thermal comfort in hot and dry cities such
as Yazd was to use shade and reduce the effects of sunlight. Due to the
Keywords climatic conditions and the formation of the historical city of Yazd, Iwans
House, Iwan, Shadow, | Were used to create shade and thermal comfort. As a result, the lwans in the
Yazd, Qajar Qajar houses of Yazd were located in the southwest, southeast and south. The

location of the Iwan on the south side has the highest efficiency and provides
the most shade in the summer revolution. It seems that certain other factors
have been effective in the formation of houses in Yazd, which have taken
precedence over shading.
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Iwan is the most important architectural element of Yazd houses. The stability of iwans on the
south side of Yazd houses shows the importance of these spaces in the design heritage of this city.
Also, their importance in the house-building tradition of Yazd is shown by their impressive height
and large size on the southern side. By investigating a large number of Qajar houses located in
plains (i.e., areas located in the plains of Iran, including Ardestan, Isfahan, Semnan, Sabzevar,
Shiraz, Tehran, Yazd, etc.) and desert areas (located on the edge of central deserts of Iran including
Tabas, Bam, Qom, Kashan, Gachsaran, etc.), researchers have found that Yazd city has more
examples of Qajar houses with south lwans compared to the other Iranian cities located in hot and
dry climates. Investigating the different features of iwans, such as shape, orientation, position
versus the facade and plan, height, depth, degree of enclosure, connections of adjacent spaces,
shape and size of the openings facing it, evolution and climatic role (shading), in selected houses
in Yazd City during the Qajar period will be conducted in this research.

In terms of the purpose or application, this research is a developmental study with a historical
approach done through inductive reasoning, based on non-experimental implementation,
exploratory strategy and Merten's method. Quantitative and qualitative theories are tested in this
research, Also, historical-interpretative analysis, the method of documentary and field research,
and implementing content analysis are done at a certain point in time with an in-depth and medium-
wide approach.

Yazd City has more Qajar houses with south iwans compared to the other Iranian cities located in
the plains (namely areas located in the plains of Iran, including Ardestan, Isfahan, Semnan,
Sabzevar, Shiraz, Tehran, Yazd, etc.) and desert areas (namely those located in the edge of central
deserts of Iran including Khor-va-Biabanak, Tabas, Bam, Qom, Kashan, Gachsaran, etc.) The
research cases include 19 Qajar houses located in Yazd. They were selected based on having a
south iwan and the existence of maps and adequate data. The selected houses of Yazd include
Akhavan Sigari, Tehrani-ha, Rasoulian, Rohanian, Rismanian, Semsar, Arab (Bibi Rogayeh),
Arab (Alireza), Arab-ha, Alavi-ha, Fateh-ha, Farhangi and Mozaffari, Kuroghli, Gerami, Golshan,
Lari-ha, Mortaz, Meshkian and Malek. The steps of this research are as follows:

- Investigating the principles and basics of climate and iwan
- Identifying Qajar houses located in Yazd and collecting sufficient data about them

- Analysis of the findings and examination of various dimensions of the variables related to the
south iwan including performance, form features, orientation, position, proportions, shading, etc,
by using methods such as instrumental measurement, Climate Consultant software 1, Ladybug
version 0.0.69 plugin in Grasshopper in Rhino Service software 2.

- Presenting theoretical results for the application of traditional Iranian architectural teachings
related to the Iwan.
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According to the results, the stability of iwan on the south side of Yazd houses shows the
importance of this space in the design heritage of this city, and Yazd has more Qajar houses with
south iwans compared to the other Iranian cities. In the Qajar houses of Yazd, the south, south-
west and south-east iwans were suitable for summer, and they provided the possibility of benefiting
from air flow, protection from sunlight and adverse winds. They were also the best places in terms
of physical comfort, and, at the same time, they moderated the temperature of the adjacent spaces.
Many activities such as eating, resting, sleeping, reception of guests, house chores, and so on were
done in them. In sample houses, compared to the iwans of Yazd houses in previous periods, there
was a noticeable change in the depth and opening of the porches and a clear decrease in their
height. Moreover, the shape of the semicircular arches has increased. The thickness of the iwan
pier is about 60 and 90 cm, which has decreased compared to the previous periods. However, the
surface imperfections of the side pier have increased in the form of niches, doorways, and
archways. As a result, the piers have become lighter and thinner. In terms of the orientation, the
southwest iwan is the most frequent, and the south one is the least frequent. All the iwans in the
studied houses are enclosed on three sides, and the definition of the space is enclosed on three
sides. This structure, which is open from one side to the yard or garden, has remained unchanged.

Access from two adjacent openings was the most frequent. In these houses, the type of openings
is a door, and a double-door is the most frequent. Also, the results of climate analysis show that it
is very useful to predict the canopy. Based on this, to prevent disturbing radiation, a suitable
canopy has to be provided from the end of April to the beginning of October. Also, the maximum
amount of radiation is in July.

According to the climatic conditions and the structural orientation of the historical city of Yazd,
iwans were used to create shade and thermal comfort. As a result, in the Qajar houses of Yazd, the
iwans were placed on the southwest, southeast, and south sides in the order of frequency. Even
though the placement of iwans on the south side has the highest efficiency and the most shade is
provided during the summer, it seems that other factors were effective in the formation of Yazd
houses, which were preferred over shading. Also, the results showed that, during the winter, all
the iwans of the studied houses are completely in the shade, except for two cases (more than 95%
of them are in the shade). The iwans with the largest number of dark squares are those whose width
is almost twice the length, or, to be more accurate, it has the golden ratio of length and width. They
provide the most shade in the summer, like the iwan of the Tehrani house, which is located on the
southwest side. The iwans whose length is equal to that of the yard where they are located have
the most shade during the summer, such as the southwest iwan in the small yard of the Akhavan
Sigari, Rasoulian, and Mr. Way houses.
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