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Highlights

e One of the architectural features of the past for improving building conditions and reducing energy consumption
has been the orientation according to climatic factors weather features and seasonal migration in the houses.

¢ Intraditional houses, the part of the house that receives the winter sun and is warmer is called the winter room, and
the part that is shaded and cooler in the summer is called the summer room. Therefore, one of the effective factors
in the orientation of these spaces is the amount of solar radiation they receive.

e According to what was investigated, perhaps in addition to the amount of solar radiation, other factors have also
been effective in the orientation of seasonal spaces. These factors include the four-sided nature of the buildings
surrounding the courtyard, social, cultural, and climatic factors such as favorable or unfavorable wind direction,
which can be examined.

Extended Abstract

Intoduction

One of the most critical architectural challenges in hot and dry climates is the significant temperature difference during
the day and night and the hot and cold months due to low humidity. There have been different solutions to balance the
temperature and provide comfort at different times in the traditional architecture of Iran. The features of traditional
architecture for the use of solar energy are the orientation of the building according to climatic factors and weather
characteristics and seasonal migration in the houses. Seasonal rooms on different sides around the central courtyard
are intended to be used in specific seasons and times.

Theoretical Framework

Yazd is located in the central part of Iran. Yazd enjoys hot and dry weather conditions. The fluctuations of temperatures
between summer and winter and through days and nights are high and variable. In traditional houses, the part of the
house that receives the winter sun and is warmer is called the winter room, and the part that is shaded and cooler in the
summer is called the summer room. Based on research, the most important factor used in determining the optimal
orientation of a building is the amount of solar energy radiation on vertical surfaces, which, considering the time of
use and the characteristics of seasonal spaces, also plays a major role in analyzing the orientation of these spaces.

Methodology

In the traditional houses of Yazd city, the majority of native houses belong to Qajar houses (Yazdi et al., 1400). The
four-season houses are built in Yazd. In this way, the winter-summer rooms are very efficiently located around the
central courtyard. In this paper, plans of eight Qajar houses in Yazd city were selected. The amount of solar energy
received at 24 different angles of the walls in Yazd has been calculated using the method of Hottel’s model. Next, the
cooling and heating loads and solar gain in seasonal spaces at different angles were analyzed using the Design Builder
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simulator. The results were compared with the orientation angles of the seasonal spaces to determine the relationship
between them.

Results & Discussion

The results show that in the three cold months, the most significant amount of energy is received on the walls on the
south side (zero degrees) and 15 and -15 degrees. Furthermore, the northern walls have the lowest energy received in
the three warm months. In the current research, to compare the side angle of the seasonal rooms with the received solar
energy, the analysis of the angle of the winter and summer rooms was used. The angles of the winter rooms in the
traditional houses of Yazd are -50, -40, and -30 degrees, and the angles of the summer rooms are 130, 140, and 150
degrees.

Using the simulator in two stages includes modeling the entire building and calculating the thermal load of the entire
building throughout the year at seven different angles (the basis of the lateral angle in this section is the winter facade
side). In the second stage of the simulation, the winter and summer sections were modeled separately, and the thermal
load and solar radiation absorption rate were predicted and measured in both sections. According to the first stage of
simulation, the lowest cooling-heating load of the building is related to the south (zero degrees), (+15), and (-15)
orientations. The results of the second stage indicate that in winter space, the highest absorption and lowest heating
load are related to the direction angles of zero, (+15), and (-15) degrees, and in summer space, the direction angles of
(180), (+165), and (-165) degrees will have the lowest absorption of solar radiation and the lowest thermal load.
Furthermore, the influence of other factors such as the prevailing wind direction in the region was analyzed.

Conclusion

One of the architectural features of the past for improving building conditions and reducing energy consumption has
been the orientation according to climatic factors weather features and seasonal migration in the houses. The angles
measured in the traditional houses of Yazd do not correspond to the optimal orientation results obtained in the Hotel
method and the simulation, and other different reasons have been effective in the orientation of the spaces. According
to what was investigated, perhaps in addition to the amount of solar radiation, other factors have also been effective in
the orientation of seasonal spaces. These factors include the four-sided nature of the buildings surrounding the
courtyard, social, cultural, and climatic factors such as favorable or unfavorable wind direction, which can be
examined.
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