} Journal of Urban Sustainable Development R
oo eI Vol. 5, No. 15, Summer 2024, 57-72 %y
' https://usdjournal.daneshpajoohan.ac.ir/

uUsD \‘]'durnal

Investigating the orientation of Mehr housing buildings in Rasht city
with the aim of optimal use of wind direction and solar radiation

Sara Kazemi fard!, Maedeh Pourfathollah 2*, Amena Agharabi®

Received:2023/09/25 Revised: 2024/01/29 Accepted: 2024/02/18 Published: 2024/06/21

Highlights

¢ Buildings should be designed in such a way that they receive the maximum energy during the cold season and the
minimum energy during the warm season.

e In early Dey (late December), the sun's radiation reaches the first window on the first floor of a building with a
southern exposure. By increasing the distance between the buildings, the gentle and desirable southern light will
enter the building.The minimum distance for buildings with 4 to 6 floors is 15 meters, 20 meters, and 26 meters,
respectively.

e Only 30 percent of buildings have observed the minimum distance between them to the extent that the sun's light
reaches the first window on the first floor and proper ventilation occurs.

e The best orientation of a building for harnessing solar energy is at angles of +60 and -120 degrees, and vice versa.
After that, the angles of +75 and -105 degrees, and vice versa, are preferable. The most unsuitable angles are in the
direction of -15 and 15 degrees.

e By means of a windbreak on the west and northwest sides, the direct entry of wind into the interior space is
prevented, and the orientation of the building is drawn towards the north and northeast so that it can receive
gentle winds for ventilating the interior space of the building.

Extended Abstract

Introduction

In recent years, the excessive consumption of fossil fuels and its consequences have faced many challenges in different
cities. One of the solutions proposed in this regard is the climatic design of buildings. If the buildings are built according
to climatic factors, The need to consume fossil fuels will be minimized. Therefore, buildings should be designed to
receive the maximum energy in the cold period of the year and the minimum energy in the hot period. In this direction,
the current research was conducted in 4 areas of Mehr housing complexes in Rasht City to optimize the placement of
buildings based on radiant energy and wind direction.

Theoretical Framework

Shading: When the sun's Radiation is suppressed in shaded areas, the direct short wavelength radiation is reduced, and
the temperature of the shaded surfaces also decreases.As a result, the long wavelength radiation from the surfaces is
greatly diminished, and it creates an overall cooling effect (Martinelli et al., 2015).

Natural ventilation: Given that in natural ventilation, outdoor air is transferred into the building; its performance
depends on the difference between the outdoor air temperature and the indoor space. As the outdoor air temperature
increases, the indoor air temperature of the building also rises; this factor leads to a decrease in the performance of
natural ventilation inside the building. However, research has shown that occupants of buildings with natural
ventilation can tolerate higher room temperatures in the summer compared to buildings with air conditioning. On the
other hand, the performance of natural ventilation in a building is largely dependent on the climatic region in which
the building is located (Fan et al., 2021).
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Sun radiation; Solar radiation is one of the important factors in the optimal design of housing. The main objective in
utilizing solar radiation in housing is the optimal use of solar energy for lighting, heating, and proper ventilation of
indoor spaces (Kaasalainen et al., 2020).

Methodology

The first step was to randomly select 4 sections of the Mehr Housing project in the city of Rasht. Considering that all
the selected sections are distributed across the project and have different orientations, their 3D modeling was carried
out using the SketchUp architectural software. Subsequently, the shadow analysis of the Mehr Housing buildings was
performed using the ECOTECT software. All the analyses were conducted under the same conditions at 11:30 AM in
early December, when the solar radiation reaches its lowest level and the buildings are facing south. In the second step,
using the (shadow and calculated distance) formula, the minimum distance between the buildings was determined to
ensure that the sunlight reaches the first window on the ground floor/first floor. In the third step, the wind rose diagram
for the city of Rasht was used, which was obtained from the website of the World Meteorological Organization, Sardar
Jangal meteorological station, for the time period of 1973-2023. This diagram was used to analyze the intensity and
frequency of wind blowing in different geographical directions during various months of the year. In the fourth step,
the software Q-BASIC was used to calculate the solar declination angle, azimuth angle, solar altitude angle, and day
length for the target geographical latitudes. Then, using the cosine law computational method, the direct solar radiation
energy on vertical surfaces was calculated for every hour of the day, in 24 different geographical directions, and
separated into the cold and warm seasons.

Results & Discussion

The best orientation of a building for solar energy capture is between +60 and -120 degrees, and vice versa. After that,
the angles of +75 and -105 degrees, and vice versa, are preferable. The most unsuitable angles are -15 and 15 degrees.
Although some of the Maskan-e-Mehr housing units in the city of Rasht have suitable orientation in the 4 selected
areas, some others have an unsuitable orientation. Only 30% of the buildings have observed the minimum distance
between them to ensure that sunlight reaches the first window on the first floor and proper ventilation occurs.

Conclusion

Therefore, it is necessary that the designers and relevant authorities, in the subsequent phases of the Maskan-e-Mehr
housing projects in Rasht and other cities under construction, pay special attention to the points mentioned in this
research in order to optimize energy consumption.
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