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ARTICLEINFO | Abstract

This research examines and analyzes the impact of wind on the formation of wind-
PP: 1-13 catcher architecture in Hormozgan province, focusing particularly on wind-
catchers as one of the key elements in the design of indigenous architecture.
Utilizing multiple sensors and collecting meteorological data, this study
demonstrates that wind-catchers can effectively control temperature and humidity,
improving thermal comfort conditions in buildings. The results of field studies
indicate that the temperature in the lower rooms of wind-catchers is on average 3
to 4 degrees cooler than the surrounding environment. This temperature reduction
El [ By El is due to the creation of lower air pressure in the lower section of the wind-catcher

compared to the ambient air pressure, which leads to a continuous airflow from the
environment into the wind-catcher. Based on the calculations performed, the use
El et of a single wind-catcher can result in an annual energy saving of 131,328 kilowatt-

hours. Furthermore, considering the presence of 168 wind-catchers in the port of
Lavan, it can be estimated that the annual savings for this port amounts to
approximately 43 billion rials. This research also explores strategies to enhance the
Keywords: Windcatcher, | performance of wind-catchers, including insulation and the installation of wind
Energy Efficiency, Bandar | turbines at their openings. These modifications could contribute to increasing the
Laft efficiency of wind-catchers and energy production. Ultimately, this research
emphasizes the importance of revitalizing and updating indigenous architectural
techniques for the optimal use of renewable energy and suggests that architects and
designers should leverage these rich experiences to design sustainable and efficient
buildings.
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Extended Abstract

Introduction

Climate design in a region plays a significant
role in environmental comfort conditions. In
regions with a specific climate, this issue is
more important. Wind plays a very important
role in shaping the form of the city, the
orientation and width of the passages, the
location of houses, and the type of housing in
the region. In coastal regions, heat and
humidity are considered two dominant
climatic factors, and wind is a common
response to controlling these two factors.
Indigenous people have tried to use wind to
create temperature balance with solutions.
This study examines and analyzes the effect of
wind on the formation of wind-based
architecture and its application solutions. The
indigenous architecture of each region has an
impact on architecture. Hormozgan province,
with its hot and humid climate, is one of the
most challenging climates in design, and the
way buildings are designed to create thermal
comfort is very important. Regional wind is
one of the most important factors in creating
air flow and cooling in houses. Wind, as a
sustainable and renewable energy, can have
different applications, including cooling and
creating blinds inside the space. Throughout
history, in the central and desert regions of
Iran, a tower-like structure called a
windcatcher was used, the task of which was
to transfer air from outside the structure to
inside the structure. Hormozgan province and
Bandar Laft are no exception to this rule and
use wind to achieve thermal comfort.
Windcatchers had a variable cross-section and
height, the minimum of which was 2 meters
and the tallest windcatchers were about 30
meters above the level of the yard. The most
common cross-section is square-rectangular,
while square and octagonal sections have also
been used. In this research, reducing
electricity consumption by cooling the
environment using a windcatcher was the
goal, and this was achieved by placing
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multiple sensors at different points of the
windcatcher to obtain meteorological data.

Methodology

This research is a field research type that used
temperature, humidity and pressure sensors in the
mouth of the windcatchers and its lower part to
provide data to the server 18 times per hour. After
the data was collected, it was categorized and
averaged in Excel, and the reason for the pressure
difference was measured.

Results and Conclusion

The research findings show that considering a 3-
degree temperature drop and using relations 1, 2,
and 3, the amount of heat was calculated, and the
amount of energy saved from cooling by the wind
turbine represents a saving of 65,686 kilojoules,
equivalent to 62,258 British Thermal Units
(BTU), equal to 18.24 kilowatt hours. These
values were calculated for one hour, and if the
heat was calculated for 10 months. If the price per
kilowatt hour is 1980 rials, the amount of savings
for one wind turbine is 403,122,260 rials, and
considering the number of 168 wind turbines in
Bandar Loft, the approximate savings amount is
45 billion rials .According to the studies
conducted, it can be stated that the structure of the
windbreak, especially the windbreaks in southern
Iran, due to the lower air pressure in the lower part
of the windbreak compared to the air pressure in
the open environment, we will always see air
flow from the open environment into the
windbreak, which makes the heat tolerance
bearable during most of the year. The data from
the sensors in this study showed that the lower
part of the windbreak is between 3 and 4 degrees
cooler than the open environment and always has
a breeze, and if the wind is blowing, these
numbers will be higher. It is also possible to
increase its efficiency by using insulation and
minor changes in the existing windbreak
structure. In some types of windbreaks, a wind
turbine can be installed in their opening, and the
rotation of the turbine can also help produce
energy and save money due to the presence of a
permanent flow.
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