
Research Article
Evaluating and Identifying Climatic Design Features in
Traditional Iranian Architecture for Energy Saving (Case Study of
Residential Architecture in Northwest of Iran)

Amirmasood Nakhaee Sharif,1 Sanaz Keshavarz Saleh,2 Sadegh Afzal,3

Niloofar Shoja Razavi,4 Mozhdeh Fadaei Nasab,5 and Samireh Kadaei 6

1Faculty of Art and Architecture, Department of Architecture, Islamic Azad University of Mashhad, Mashhad, Iran
2Department of Architecture, Zanjan Branch, Islamic Azad University, Zanjan, Iran
3Department of Mechanical Engineering, University of Mohaghegh Ardabili, Ardabil, Iran
4Department of Architecture and Urbanism, M.A. Graduated of Urban Development,
Imam Khomeini International University (IKIU), Qazvin, Iran
5Faculty of Payame Noor University of Sirjan, Sirjan, Kerman, Iran
6Department of Architecture, Faculty of Art and Architecture, Bushehr University, Bushehr, Iran

Correspondence should be addressed to Samireh Kadaei; samira.kadaei@gmail.com

Received 30 March 2022; Revised 28 June 2022; Accepted 22 July 2022; Published 5 September 2022

Academic Editor: Chun Wei

Copyright © 2022 Amirmasood Nakhaee Sharif et al. )is is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in anymedium, provided the original work is
properly cited.

In the last decades, researchers have been considering some fundamental issues such as energy saving, global warming,
greenhouse emissions, and non-renewable energy to make models of house environmental standards to achieve a suitable
consumption pattern for saving energy. In architecture, using natural energy is one of the essential pillars of design because it was
one of the criteria of designing, which was considered on climate and geography, and it has been a high performance of climate
adaptation in the modeling of traditional houses. In this research, Azerbaijan (located in northwestern Iran) is selected to evaluate
the practical features of traditional Iranian houses designed in the cold climate, and criteria for developing sensible solutions to
achieve a suitable design model for energy saving are provided. )e primary purpose of this paper is to evaluate and identify the
features of climate design in traditional houses in a cold climate, which are suitable residential buildings for energy management,
and to identify the components affecting energy saving. )e data collection method is based on checklists, observation, con-
sidering the orientation, density, solar radiation angle in the region, documentary, analysis of maps, and adaptation of the
architectural plan of the studied houses with the pattern of solar radiation in the area.)is research discusses the design criteria for
future structures and their adaptable measures based on the obtained results. Finally, it is declared that the traditional architectural
design model follows the region’s climatic conditions, and considering the current climate and energies, traditional houses were
designed; therefore, the best model for maximum use of available energy is climatic design. As a result, suggestions are made
regarding residential architecture design to save energy.

1. Introduction

Increasing fossil fuel consumption and carbon dioxide
production levels need no further stress globally, and
maximum energy saving is a universal goal. Statistics show
that the construction sector is one of the largest energy
consumers worldwide [1]. As the number of people living in

urban areas is expected to grow to almost 70% by 2050, the
energy consumption in cities is likely to follow that trend.
)erefore, urban energy efficiency will be critical [2].

Due to the rate of economic development and growing
population densities in the world, the majority of these cities
are dominated by high-rise apartment buildings [3]. )e
improvement of building services and comfort level and
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growth in population has increased energy consumption to
the level of transport and industry [4]. )e research un-
dertaken by Ref. [5] specified that buildings consume 40% of
world energy. )e massive magnitude of energy con-
sumption in buildings for cooling and heating by heaters and
air-conditioner systems portrays a considerable problem for
the system. Available statistics state that the Heat, Venti-
lation, and Air Conditioning (HVAC) systems in standard
buildings account for more than 50% of annual energy
consumption globally [6]. )is state, coupled with the threat
of increasing global temperature and energy cost, induces
the need to regulate the temperatures in these buildings
[7–10].

In the construction sector of Iran, this issue’s importance
has been raised, and initial measures in this regard have
begun. Currently, according to fuel consumption statistics,
energy optimization is vital, especially in the construction
sector and in the layout of spaces and the orientation of the
building to the natural energies of the sun and wind, etc.)e
average energy consumption in Iranian buildings per square
meter is about 310 kWh per year, which in the same situation
in European countries is about 120 kWh per square meter.
)erefore, energy consumption in Iranian buildings is about
2.5 times that of European countries. Implementing ap-
propriate methods in designing buildings that coordinate
with the place’s climate has always been the focus of
architects.

)e crisis in the relationship between humans and na-
ture, as well as the population density and congestion of
information in the current age, is leading to a tense at-
mosphere in life [11–13].

)e various forms existing in our nature have special
meanings, which all come from the proper orientation and
climate of the area. )e region’s climate is like the law of
nature and the maximum use of natural energy. Considering
the four prevailing climates in Iran, a significant amount of
energy is consumed to balance cold and hot climates with
nature. )is research considers the cold climate covering the
west to the northwest. Existing buildings in cold climates
show significant energy-saving potential, and retrofitting the
building stock is essential to targets. Retrofitting measures
should reduce energy consumption and improve the indoor
climate while being affordable. )ese can be challenging in
cold climates. )is paper discusses energy performance
requirements and challenges in the retrofitting process. It
also presents an overview of the retrofitting status and
relevant energy-saving retrofitting measures with their po-
tential for residential buildings [14–17].

One should look at environmental and natural phenomena
from a new and different perspective to find these meanings.
Hence, for the various climatic regions of Iran, the beautiful
and famous form of traditional Iranian houses is suggested,
which has been repeated since prehistoric times not only in the
internal regions of Iran but also in the regions of the Middle
East. Building designers, considering climatology, use the
maximum climatic facilities of each region and natural energies
to save fossil fuel consumption in buildings, which increases the
quality of comfort, tranquility, and physical and mental health

of the residents. )erefore, the world is looking to renewable
resources, especially solar energy, and to evolve and develop
productivity technology, exploiting them is rapidly advancing.
)e incompatibility of buildings with their bed climate and for
getting past experiences have caused damage, including the
increase in energy consumption. Moreover, the production of
materials and the countless building construction have taken
much energy and led to much environmental pollution. Ac-
cordingly, it is necessary to orient design strategies in new
buildings to reduce energy consumption and environmental
pollution.

In addition, some studies in different fields are trying to
reduce energy consumption in buildings. Researchers are
trying to optimize to reduce energy consumption. Sum-
maries of recent publications on vernacular architectures in
the energy-saving field are presented in Table 1.

)e design of buildings with maximum usage of re-
newable energy is proposed to achieve this goal. )is re-
search aims to find the relationship between energy-saving
and architecture and provide information to achieve logical
architectural designs that are in harmony with the desired
climate. )e purpose of this study is to study and identify
cold climatic conditions and explain a suitable model for
architectural design with an appropriate climatic approach
in modern Iranian architecture.

Among all neglected states, Azerbaijan is one of the most
critical states of Iran, is located in the northwest of the county,
and shares the same name with the neighboring northern
country, Azerbaijan. Despite the distinctive architectural
characteristics of the buildings, there is only a little literature
published reflecting how the people of this area adapted their
buildings to the harsh environment [13, 24–28]. )is study
aimed to identify the main differences between the architec-
tural characteristics of buildings of Azerbaijan state with those
of the central areas of Iran for climatic design issues. )e
traditional architectural values of this country have been used
for centuries and have met the needs of residents in the best
way possible.

)erefore, the present research evaluates the spatial
features of traditional houses to increase natural energy, then
identifies the components affecting the design of contem-
porary houses, and seeks to answer these questions: which
features and models of traditional architecture are effective
in designing the architecture for cold climates? what effect
does climatic design have on the use of natural energy in the
architecture of contemporary houses? how can we achieve
solutions to design houses in cold climates? and what are the
architectural models to meet these demands? In Figure 1, the
overall framework of the current study is illustrated.

2. Methodology

2.1. Definition of the Problem. Azerbaijan could be consid-
ered one of the highest geographical places in Iran. )e
whole state is bounded by other highlands from all sides,
which has led to numerous plateaus, e.g., Moghan, Tabriz,
Saraband Maragheh. Sahand peak (3722 meters) is the
highest place in the state, which is only 50 kilometers far
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from Tabriz, while Urmia Lake (1220 meters) is not more
than 100 kilometers far from Tabriz city [29]. Such a geo-
graphical position and altitude lead to cold, dry, raining, and
snowing weather in certain seasons, with a massive differ-
ence between the conditions in the cold and hot seasons. In
essence, this part of the country significantly differs from the
central arid zones in terms of temperature and weather.

2.2. Main Contributions and Novelties. Reviewing the pre-
vious studies confirms that investigating the vernacular
buildings of northwest Iran did not observe based on their
climate features. Hence, this paper tried to identify the
architectural features for energy saving in residential
buildings in the cold area of Iran. )e study area is Iran’s
cold climate around West and East Azerbaijan. )e current
paper focuses on sustainable vernacular buildings according
to their orientation and material. )erefore, this matter
motivates this paper to investigate the energy in Iranian
architectures based on climate design and energy saving, in
which thermal comfort in architecture based on cold
weather and the optimum use of solar energy without any

mechanical systems are evaluated. In addition, the relation
between the architecture of the old building in the proposed
area and this building’s orientation and density are inves-
tigated. For exact statistical analysis, the collected data in-
clude all buildings in the cold climate that have followed the
climatic model and indigenous architecture. Library and
field studies and case studies are selected as data collection
tools according to the environmental features of the terri-
tory. Hence, based on the aim of vernacular architecture,
sustainable buildings were built as environmental-friendly
buildings, which tried to have a minimum negative effect on
the environment. )e following novelties are considered to
clarify the current paper’s advantages:

(i) Selection of 29 old buildings almost from important
cities of Azerbaijan and Iran as shown in Table 2.

(ii) )e collected data are employed to investigate the
climate influence on the orientation of the studied
old domestic building.

(iii) )e using materials and their effects on energy
saving are specified.

Table 1: A summary of newly published works with the aim of energy saving in domestic buildings.

References Description

Ref. [18] )is work is purposed on the impact of building orientation on energy consumption in a domestic building using emerging
BIM

Ref. [19] In this paper, the climate-responsive solutions in the vernacular architecture of Bushehr city are investigated
Ref. [20] Studies on sustainable features of vernacular architecture in different regions across the world

Ref. [21] )e simultaneous effects of building orientation and thermal insulation on heating and cooling loads in different climate zones
are evaluated

Ref. [22] )is research investigates the relationship between optimum building forms in decreasing the cooling load

Ref. [22] )is paper reviews examples of vernacular architecture and its building elements in Nepal and analyses them in a qualitative
manner in which bioclimatic design strategies were applied

Ref. [23] )is paper aims to classify almost all climatic strategies into different levels of space in Iranian vernacular architecture
strategies

Problem Target Methodology Result

The necessity to pay for
cold regions’

architecture case study
northwest Iran

Characterize the metrics
of historical buildings in 

energy saving and
climate design

Old buildings selection,
almost from important
cities of Azerbaijan Iran

Specifying the design
metrics of sustainable

buildings in vernacular
architecture

The rich culture of Islamic
Iran and Its architectural
factors in the northwest

region as a cold area
along with the coherence
of that architecture with

nature and climate
conditions, confirm the
demand for attention to
Iranian architecture and

recognition of its
traditional values.

Try to identify the
architectural features for

energy saving in
residential buildings in

the cold area of Iran

Historical houses located
in the northwest and

northeast of Iran (Tabriz,
Urmia, Ardabil, and
Maragheh cities) are

Chosen. Two main criteria
including buildings

orientation and material
are evaluated.

These results from
architectural buildings

carried out: benefit from
the sunlight based on

building orientation, the
layout of interior spaces

roles in energy saving and
the building density in
protection of thermal

loads

Figure 1: A overall framework of the current study.
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(iv) )e specific partitioning of the studied areas is
identified.

(v) )e zone with the most application is located on the
south front, such as the family living room.

3. Main Discussion

3.1. Architectural Climatology. According to the scientific
definition of climate, climate is the temporal combination of
the physical state of the atmosphere, which is a characteristic
of a specific geographical location. Since the weather is the
current atmospheric condition of a specific location, we can
define climate as the temporal combination of weather
conditions [30]. Today, paying attention to climatic con-
ditions in the design and construction of all buildings, es-
pecially buildings directly used by humans and living
creatures, is vital in two ways. On the one hand, buildings in
harmony with climate or with a climatic design have a better
quality in terms of human thermal comfort. )e environ-
mental conditions of such buildings are better, and the daily
and seasonal change and variety, light, heat, and airflow
create various and pleasant spaces. On the other hand, the
harmony of the building with the climate saves energy
consumption required to control the environmental con-
ditions of such buildings. In this building, the interior
conditions of buildings in harmony with the climate can be
adjusted to human comfort naturally throughout the year
without the need for mechanical HVAC systems. To achieve
a comfortable condition, using ways to provide comfort in
buildings is essential. )e following conditions must be
observed to continue the fight against the environment in
the construction of buildings:

(a) designing a building suitable for the environment;
(b) selecting materials suitable for the environment.

3.1.1. Energy in Architecture. Each city and region consumes
different energy based on the types of existing buildings. In
residential buildings, space heating, water heating, lighting,
and cooking shape energy consumption. Among the men-
tioned activities, energy consumption for heating the house’s

interior accounts for about 60% of the total energy con-
sumption in these buildings and has the most significant
proportion [31]. In architecture, energy is divided into two
components: light energy and thermal energy. A) Light
energy is for sighting, seeing, studying, walking, and living.
)is type of energy is controllable and adjustable, but it is
wasted without planning. B) )ermal energy is to make the
environment favorable for work and life by heating or
cooling inside the house, work environment, and other
spaces for a better life. Such energies, like other energies, can
be wasted. One of the most important parameters in ar-
chitecture is the use of light, especially natural light such as
the sun. In ancient times, the use of light and thermal energy
in architecture was common, including inhibition of heating
by thick walls and cooling production by proper orientation
of the building. Necessary and sufficient light can turn the
environment of the created architectural space into an ar-
tistic, familiar, livable and useable environment [32]. Re-
garding the temperature inside the complex and its usability
and usefulness, like the optimal use of outside temperature,
it is necessary to make the necessary controls in the design
regarding the optimal use of thermal energy. In summer,
thermal energy is radiated by the sun on the building’s body
and makes inside the building warmer. In this case, archi-
tects must control this case by thinking together and seeking
the opinion of experts (engineers and installation experts)
[33].

In summer, thermal energy is transferred from outside to
inside. In winter, thermal energy is transferred from inside
to outside; this change and exchange of energy cause ar-
chitects and designers to consider the necessary design
arrangements.To achieve the above goals to control and use
energy optimally, according to current knowledge, experts
have developed guidelines and criteria for the optimal use of
energy in the design of buildings known as Article [34].
)erefore, the world should focus on how to save energy in
their operations and environmental impacts and improve
resource efficiency [35].

3.1.2. Climatic Design and Energy Saving. )e degradability
and limitation of energy resources, especially fossil fuel

Table 2: )e studied houses were separately sorted by each city (Source: Author).

Maragheh Urmia Tabriz Ardabil
House of Ashraf Al-Muluk
Nabi Vand

Ansari House
Urmia) Sharbat Oghli House Mobasheri residential complex in the center of the Uch

Dokan neighborhood

Nosrati Azar House Dizaj Siavash
House Heidarzadeh House Sadeghi House

Shahabian House General houses House of Dr. Yahya Zaka
(Laleei) Ershadi House

— Majidi Afshar
House Ghadaki House Vakil-or-Roaya House

— Hadidi House House of Amir Nezam Moravej House

— Moayeri Nia
House Mojtahedi House Manafzadeh House

— Behnam House Marathi House
— — Sarraflar House (alavi) Asef House
— — Salmasi House Mobasheri House
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sources, have led countries to research and study other
energy sources, especially renewable energy such as solar,
wind, geothermal, and sea and ocean waves, and on the other
hand, to put the optimal, appropriate, and correct use of
fossil fuels on the agenda.

Governments have committed themselves to various
climate change agreements and policies. Trends are high-
lighted, and motivations for specific trends are explored and
investigated, distinguishing between the world’s developed
and developing economies. Despite the efforts and resolu-
tions of many countries, the cursory penetration of energy
efficiency and the adoption of environmentally sustainable
energy sources highlight the fundamental challenge of the
need for a solution that will entrench a culture of energy
efficiency and sustainable energy in our way of life [36–41].

)roughout the history of architecture and construction,
designers have always sought to respond to climatic con-
ditions; so-called traditional architects’ climatic design has
had an accurate and orderly expression. In this method of
climatic design, no mechanical and installation means are
used. In other words, this method has no cost, and the
building receives and maintains this energy with its elements
and components. Only knowledge and awareness about
buildings of climatic design are needed.Whether in the form
of the direction of buildings located in mountainous cities
that are protected from the wind and facing south or in the
form of traditional central courtyard house plans designed to
maintain the cold of night in hot and dry climates. For
example, the design of the buildings (Pavilion) is based on
the ancient architecture of Iran using renewable energy such
as solar and wind energy [16, 17, 34, 42].

Indigenous buildings and local styles, climate, and
weather were considered the primary basis of human life and
activities, ultimately leading to a beautiful form.)is method
is called building climatic design, and climate design is a
method to reduce the energy of a building. )e building
design is the first line of defense against external climatic
factors. In all climates, buildings built according to design
principles minimize the need for mechanical heating and
cooling and instead use the natural energy around the
building.)e climatic design causes the buildings to have the
best comfort conditions. Instead of putting much pressure
on the heating and cooling systems, the building provides
comfortable conditions without equipment and devices. )e
use of central generating devices reduces the environmental
effects and the consumption of fossil fuels, which we see in
this model of climatic design in the architectural design of
traditional houses. Factors such as heat, humidity, wind, etc.,
are effective in the type and style of buildings in a city [43]
(Figure 2).

3.1.3. Typology of Architecture and Climate. Designing is the
attempt to see beyond. It is an attempt to control a space’s
quality and make it appropriate for humans. We have the
perception that in many cases, the visual quality was the
main element considered by architects. However—at the
same time—the missing control of “other” qualities in the
building was precise.)e result was an unbalanced feeling of

pleasant and unpleasantness that is difficult to decode and
understand [34].

)e function of the building envelope is to physically
separate the interior of the building from the exterior en-
vironment. )erefore, it serves as external protection to the
indoor environment while facilitating climate control at the
same time [43–45]. Environmental control installations
must be considered with the external conditions [43]. Be-
cause building envelopes separate indoor and outdoor en-
vironments, they are exposed to temperature fluctuations,
humidity, air movement, rain, solar radiation, and other
natural factors [46]. )e climatic thermal design of the
building envelope affects thermal performance, which also
affects energy consumption [47].

)ere are five methods of heat and mass transfer in the
buildings: conduction through opaque elements, including
external walls, ceilings, floor slabs, roofs, and partitions;
solar radiation and conduction through window glazing;
infiltration of outdoor air and air from adjacent rooms; and
heat and moisture dissipation from the room’s lighting,
equipment, occupants, and other materials. )e HVAC
system provides heating or cooling and humidification or
dehumidification [48]. A study by Ref. [49] shows that the
building envelope contributes 73% of the total heat/gain loss.
)e choice of construction materials is dependent on
thermal, moisture, and sound considerations. Walls, doors,
windows, ventilators, roofs, etc., are components that are
directly exposed to the sun.

3.2. Building Density. Building density is one of (Figure 3)
the most critical factors affecting the amount of energy
consumption in the building. )e higher the building
density, the lower the covered area of the land and the better
the area’s climate will become. It should be noted that in case
of an excessive increase in building density in the city, the
height of buildings will increase. )en, it will cause wind
draft around the building and thus reduce the temperature.
)erefore, more energy is spent on heating the house space
in the building [50].

3.2.1. Plan and Layout of the Building. )e layout form of
residential buildings is referred to how they are placed,
which has various types. Such as attached and separate,
linear, central courtyard, and high-rise blocks. Each of them
has its characteristics and changes the amount of energy
consumption of the building considering the difference
between each point of view of access to sunlight and ex-
posure to wind. For example, suppose residential buildings
are attached. In that case, the free surface of the buildings is
reduced. As a result, the heat exchange of the building with
the surrounding environment is reduced. Less energy is
needed to heat the building [50].

3.3. Orientation of Traditional Houses in the Cold Climate of
Azerbaijan. )e orientation of buildings (particularly
houses) is one of the most influencing factors in determining
the characteristics of Iranian architecture and urban
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structures. )e term “Ron” was the dominant traditional
term that Iranian architects used to orient buildings. In
terms of the classification of the building based on their
orientation, Iranian vernacular architectures have three
Rons: Raster Ron, Isfahani Ron, and Kermani or Shirazi
Ron. Pirnia (1995) asserted that vernacularly in Iran, climate,
ground conditions, topography, and slope significantly
contribute to the formation of these Rons. Based on their
tacit knowledge, traditional Iranian architects were aware of
the direction of the prevailing winds, and they knew that
giving enough credit to this factor could significantly affect
environmental comfort. For instance, although the plateau
of Tabriz, which is located among high mountains, naturally
has various strong winds throughout the year, some pre-
vailing winds strongly affect the direction of houses in this
region, e.g., the East wind throughout the year and the
North-East wind, which is very strong in winters [51]. As
such, the vernacular houses of Tabriz mainly face south
(varying from 15 degrees towards East to 10 degrees towards
West), and all main spaces, including Tanabe (reception),
study rooms, and lounge area are located at this site [18].
Mosques are also not excluded from this rule. Unlike those
in the central parts of Iran, most mosques in Tabriz have
multiple openings. )is Ron order is the only Iranian Ron
that coincides with the Kiblah direction as the direction for
the prayer of Muslims, hence the natural.

)e religious beliefs further lead to the orientation of
buildings in the Azerbaijan area. In traditional complexes,
using natural resources and energies is one of the principles
of their construction and spatial organization. )e direction
of the house followed the angle of sunlight and the Kiblah. In
the vast majority of traditional houses, the main axis of the

buildings was the north-south axis. )ey had the best po-
sition to receive sunlight, so they could have shade on hot
summer days and warm sun in winter. )e main living
spaces were built on the north and south sides, and the less
important spaces, especially the service spaces, were built on
the east and west sides. Considering the difficult climate and
environmental and natural elements, the traditional archi-
tect has paid attention to the suitable climatic direction. )e
direction of buildings in villages and cities with cold climates
is generally on the foothills’ southern slopes (positive
slopes). With this type of placement and extension of
buildings in the east and west axis, the lowest surface is
exposed to adverse winds, which often blow from the west.
In addition, the construction of buildings on negative slopes
(behind the sun) should be avoided, and positive slopes
(slopes facing south and up to +60 degrees of deviation to the
east and west) should be selected for the location of buildings
[52].

3.3.1. Building Materials in the Cold Climate. What should
be examined more carefully in this climate are the materials
used in the body of walls and the body of buildings. In most
areas and climates, using vernacular materials favorably
meets the climatic needs of the region. For example, clay and
mud are obtained from the region’s clay in hot and dry
climates. In temperate and humid climates, wood, found in
abundance in temperate and humid areas, meets the climatic
demands of the regions. However, in cold climates, such as
mountainous areas, the body and walls are often made of
stone, which due to the high heat transfer property of the
stone causes the heat exchange of the indoor and outdoor

Building envelope components

Building physical form 
and orientation

Building orientation

Plan and layout of the 
building

Building density

Figure 3: Effective characteristics in climatic design (Source: Author).

Past architecture The advent of new

Contemporary 
architecture

Climate-compatible 
architecture

Figure 2: )e trend of climatic design from the past to the present [30].
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spaces to increase.)e cold outside enters the interior spaces
in the cold areas, and the inside heat is transferred to the
outside environment. )erefore, it is recommended to use
materials with low density and high heat capacity in cold
climates. In ancient times, a Cobb covering was used on the
stone wall to prevent this heat exchange. However, the
appropriate materials for this climate and materials with low
thermal conductivity should be used due to the great variety
of building materials in all climates and, most notably, in
cold andmountainous climates.)is climate has high energy
consumption, and in fact, a lot of heat energy is required to
heat different parts of a building and stabilize the temper-
ature of various interior spaces. Considering this issue,
materials with low heat capacity (porous and lightweight
concrete) are among the suitable materials that can be very
practical and useful in this climate. However, it should be
noted that these materials are more desirable to be used in
parts of the building that are used for insulation and are not
suitable in parts of the building that require dense materials
(such as Trombe walls on the south). In the other parts of the
building, where thermal insulation is important, mineral
wool (glass wool and rock wool with thermal conductivity of
0.039–0.047 and expanded polystyrene plastics with thermal
conductivity of 0.047–0.057) can be used. )e proper use of
materials such as thermal insulation (felt layers and soft
coatings impregnated with bitumen as well as rubbles at the
foot of the walls) is another critical factor in removing
moisture around the building. )e proper use of these
materials is a good solution for preventing the infiltration of
rising dampness into the walls of the building [53].

3.3.2. Evaluation of Energy-Saving Criteria in Residential
Architecture in the Cold Climate. As we know, the number
of residential buildings in a city is much higher than office-
commercial; in this article, the main emphasis is on resi-
dential buildings and their energy consumption. Based on
the reviewed sources, factors such as orientation, the layout
of the building plan (using the direction of sunlight), and
building density are introduced as physical features of the
building, which affect energy consumption and are affected
by the traditional design model of residential houses
[54–56]. Qualitative criteria in case research samples are
evaluated using the tools that in this research are energy
management indicators in the design of residential archi-
tecture in cold climates. Two groups of data are obtained in
this study, which is related to the indicators obtained from
the two main factors of the research. )e first group is the
parameters derived from the indicators about the first fac-
tor—the characteristics and needs of users—in traditional
houses, the information provided by various methods of
library studies, document reviews, and interviews with ex-
perts.)e second group is the parameters obtained about the
second factor—the characteristics and needs of the resi-
dential environment—in each of these houses, the infor-
mation obtained by the literature review, interviews with
experts, observation, analysis of maps, and investigations of
spatial features. In this way, the necessary background for
recognizing the criteria related to each indicator, developing

a model for each of them, and then evaluating the priority of
the indicators in defining the climatic design of traditional
houses is provided.

4. Findings and Analysis of the Research

)e architecture requires special design measures that, in
addition to saving energy consumption, provide very fa-
vorable conditions for residents in terms of cooling and
heating in a cold and dry climate.

Concerning issues, with the proper design of residential
buildings and considering the critical factors suitable for the
climatic conditions of this region, efforts are made to create a
favorable condition for the comfort of residents in this
region. In the history of modern architecture, the
achievements of environmental adjustment have signifi-
cantly affected the visual appearance of many architectural
masterpieces. Moreover, the climatic design is an obvious
reaction to the visible and hidden forces. In traditional
architectural design, instead of relying on HVAC equipment
and energy consumption, efforts are made to use the form
and orientation of a building so that the necessary comfort is
provided by using natural energy flows.)ermal comfort is a
state that includes both physical and mental comfort, and
designers are obliged to create weather conditions.

Revitalization in this approach: )e effort is to minimize
the intervention with the structure, and the emphasis is on
application change to eliminate functional exhaustion. )e
primary purpose is to keep the main structure of the old
structure and framework unchanged while introducing
positive social and economic functions to it.

Now, given the cold weather in this climate in winter, it is
tried to create solar space in the building to heat and balance
the temperature of the building at night by storing heat
during the day. In fact, by the maximum use of thermal
energy in winter and creating a temperature draft in sum-
mer, it is possible to provide an ideal condition without the
intervention of any electrical system. Used sunlight is di-
rectly related to the geographical direction of the opening
and the building skin relative to the south. At the design
stage, only the volumetric orientation of the building in the
face of wind and radiation is usually considered, and the
composition of the spaces based on the solar cycle is
marginalized. We reach the following results by determining
the peak hours of receiving solar energy and the position and

N

W
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S

Figure 4: Positions of solar radiation at latitude 37° north in
summer and winter seasons [53].
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angles of solar radiation at latitude 37 degrees north. Since
the position of the sun and its radiation is known, the spaces
can be designed and laid out to make the most of the
beneficial heat of the sun.

)e main goal is to find a solution for a more out-
standing balance between natural and artificial to achieve a
higher level of quality of life and energy storage in residential
architecture.

4.1. Solar Altitude Angle. Due to the cold climate in
northwest Iran, the main goal of traditional architecture is
utilizing solar energy and temperature fluctuations and
avoiding cold winter wind to provide thermal comfort. In
these areas, extreme cold is the main factor in forming urban
and village contexts. )e compact cities with central
courtyards, flat roofs, low heights of rooms, the good-sized
windows facing to the south, and thick walls are the features
of northwest buildings. Generally, traditional architecture
tries to minimize the building surface’s connection with the
cold outside in cold areas. As above-mentioned, the
northwest of Iran is located about 37° north latitude, so the
position of buildings in the purposed area and solar radi-
ation angels in the winter and summer seasons is shown in
Figure 4. As can be seen from Figure 4, the buildings are
south facing to get the maximum solar energy in winter; the
old architects funded it. In addition, building partitioning in
the intended area is discussed in the next section.

In the design based on the sun circulation, the space
occupancy model by residents during the day and night is
the most important factor in the layout of zones (Figure 5).

According to the above figure, the warm and daily used
spaces are placed on the south face of the building, the spaces
used in themorning are placed on the east section, the spaces
used at night are placed on the north section, and the warm
spaces are placed on the west front of the building. )e cold
and dry climate where the spaces are arranged next to each
other is dense to store more energy and prevent energy loss.
)e neighborhoods should be east-westward, and the
lighting should be provided from the south-north.

)e results of studies conducted for four sample cities
and residential buildings in the cold weather context are
investigated to achieve the optimal orientation for the lo-
cation of buildings in cold climates. In the present research,
historical houses located in the northwest and northeast of
Iran (Tabriz, Urmia, Ardabil, and Maragheh cities) are
evaluated, which are located in cold climates. After studies, it
was found that the construction of buildings was based on
the region’s climatic conditions and the direction of sunlight
and light. )e following table and results are obtained from
the review of 29 samples.

Table 3 shows the plan of selected residential buildings.
Based on the plan analysis and considering the solar energy
role in the cold climates, the following reasons can be
derived:

(i) )e family living room is located on the south front,
and the rooms use southwest light.

(ii) Retaining spaces such as stairs and entrance
warehouses should be located between the main
zone and the undesirable front.

(iii) )e kitchen is located on the east side of the building
to enjoy the morning sun.

4.2. Interpretation of Results. Table 3 shows the results of the
analysis of 29 case studies that discussed and studied the
plans of historical buildings using solar plans. Based on the
29 samples studied, four models of buildings are given in
Table 3. According to this study, it is found that historical
buildings received the maximum natural energy by fol-
lowing the orientation of sunlight in all months of the year
and other climatic factors.

In Figure 6, 19% of the buildings were constructed in the
north, 17% of the buildings were constructed in the
northeast, 16% of the buildings were constructed in the
northwest of the land (52% in the north in total), 6.7% of the
buildings were constructed in the south, 12% of the
buildings were constructed in the southeast, 12% of the
buildings were constructed in the southwest (30.7% in the

Living room
Kitchen

North

BedroomWC

Corridor, insulation 
spaces, entrance,

warehouse
Workroom

Bathr
oom

Bedroom

Figure 5: Dominant building partitioning of northwest Iran [57].
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south in total), 6.7% of the buildings were constructed in the
east, and 10.6% of the buildings were constructed in the west.

In Figure 7, the density of the studied buildings was
analyzed. 3 units had a density of up to 50%, 22 units had a
density of up to 100%, 3 units had a density of up to 150%,
one unit had a density of more than 150%, and the per-
centages are 20% to 50%, 68% to 100%, 9% to 150%, and 2%
more than 150%.

)e general plan forms in various periods and their
changes; most of the plans followed the module of room and
atrium, and now all the plans are affected by the region’s cold
climate. As mentioned, all plans are dense and the close
connection of heat-creating spaces such as the kitchen with
the living area, the relatively proper use of solar energy,
double-glazed windows, and the small size of doors and

windows that minimize the connection with the outside
space and thick walls can be considered as reasons for the
effect of climate on the architecture of this region.

4.3. Limits of the Research. Because this research is a kind of
historical study with all case studies aligned accordingly, it is
evident that neither time nor limited resource access allowed
the deep ancient archeological study to obtain new data. As a
result, the best practice was to go through as many available
books and documents as possible. Furthermore, due to a lack
of sufficient observations or information, studying the
shreds of evidence belonging to specific eras became inev-
itable. In addition, any literature similar to the present study
did not do previously to validate this work.

Table 3: Evaluation of the studied architectural plan (Source: Author).

Plan Explanation

Tabriz (Sharbat Oghli
House)

)e lighting direction of north and
east

Complies with the solar
plan

Urmia (Ansari House) )e lighting direction of north, east,
and south

Complies with the solar
plan

Mobasheri House )e lighting direction of north and
east

Complies with the solar
plan

Maragheh (Shahabian
House)

)e lighting direction of north and
east, west

Complies with the solar
plan
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5. Conclusion

Today, reduction in the consumption of non-renewable
energy and maximum use of sustainable and green energy,
including solar thermal energy, is considered by architects
and building designers. Hence, paying attention to each
region’s climate and climatic conditions and designing based
on climatic conditions, especially in cold and dry climates, is
very important. Due to Iran’s geographical and climatic
location can reach the energy-savingmodel in contemporary
houses by considering other factors such as economy, in-
dependence, using natural (non-fossil) energy such as the
sun and wind for energy saving, using past experiences, and
the help of traditional architectural methods. )erefore,
harmonizing the environment with the prevailing climatic
conditions is the first step to using natural energy. In other
words, the necessary condition for using natural conditions
is the coordination and adaptation of buildings to climatic
conditions. )e optimal orientation of a building has a
significant effect on reducing energy demand. Hence, in cold

weather, the orientation of a building plays a vital role in its
energy demand. Consequently, it is more important to pay
attention to the orientation in cold weather conditions.
Optimal orientation always reduces the total annual energy
consumption. Buildings with optimal orientation need less
insulation than those built with other orientations. It can be
inferred that orientation plays a more prominent role.

On the other hand, architecture often ignores sufficient
attention to the building orientation, which can be im-
portant for urban planners and decision-makers. )e above
analysis and comparison of the structure and unique features
of the space in traditional Iranian houses in cold climates
and case studies is the main objective of the present research,
and various results can be yielded. )ese results in the
similar buildings studied are as follows: In the historical
buildings in the cold climate, to reduce the thermal load of
the houses, the points necessary to benefit from the sunlight
are taken into account. In addition to the orientation of
buildings, the layout of interior spaces is very effective in the
amount of thermal load of the buildings. By modeling
traditional buildings in cold climates, it can be seen that
these buildings significantly decrease the thermal load of the
building and thus the energy consumption of houses. For
architecture to be able to orient toward energy-saving goals
and the construction industry to minimize environmental
pollution, it is necessary to observe two principles in it: First,
the architecture should be flexible, compatible, and adapt-
able to the environmental conditions and needs of the
residents of that region, and measures should be taken so
that it can accept future developments at any time and can be
updated. Second, the plan should be designed using the
surrounding environment and climate in the area, and the
materials used in it should be vernacular and returnable to
the environmental cycle. )us, it can be inferred that the
designer of such a structure should also be its main planner.

Moreover, as it turned out from the historical documents
and traditional houses, the designermust design the building
entirely, aware of the environment’s information. In other
words, the design should be local and indigenous. Finally, it
can be concluded that in contemporary houses, according to
the climatic conditions of the region, using renewable energy
in the main aspect of the building, proper orientation, the
layout of spaces next to each other, and choosing the suitable
form and volume for the building and building components
should be considered.

All of the above solutions seek to make the most of the
available and appropriate renewable energy in the region
and greater coordination and consistency with the envi-
ronment and climate of the region. Since this study depends
on climatic factors, the same can be repeated in any climatic
condition. Further analysis of the results showed that the
type of building in the cold climate of Azerbaijan to confirm
whether it is compatible with the climate, and further re-
search is needed. Orientation is the best choice for all types
of buildings.

Data Availability

)ere are no available data for this paper.
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