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Abstract

Today, the energy crisis and environmental pollution have become one of the major challenges in the world. One
of the ways to reduce environmental pollution is to model native architecture and its solutions in accordance with
the climate. The present article deals with the physical system of native housing in the climatic context and how
the special climate of this region affects the external body and spatial organization planning of housing. The
purpose of this research is to find out the climatic solutions used in these houses and to explain them in the form
of climatic design components in Hamadan city. For this purpose, the question is raised, how effective is the shape
of Hamedan's traditional houses on the use of renewable energy? The research method is analytical-descriptive
along with case study and simulation. Examining 30 examples of native houses in Hamedan shows that there are
similar patterns in most of them. First, these patterns are explained, and then, in order to check the compatibility
of these elements and methods with the region's climate, three examples of traditional houses in Hamedan city,
which include one example of each type, were selected and designed by Design Builder software in terms of The
body and the response rate to the climate are analyzed. Examining the components of ventilation, light, energy
loss and the need for cooling and heating shows that the architecture of traditional houses in Hamadan in terms of
form, orientation, level of openings, proportions of the yard and many other things are largely in accordance with
the climate of the region. has it. In the following, the climatic patterns in the houses are extracted and design
instructions are presented.
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Extended Abstract

Introduction

We humans are harming the lives of living beings and destroying their habitats through our irresponsible
activities and actions. In the 1970s designers faced the global energy and in the 1980s, the environmental
movement became an all-out effort. One of the basic solutions to achieve environmental sustainability
is to rely more on renewable energy sources in building design, which is through achieving a passive
building with low energy consumption and using energies supplied by microclimate.

The average energy consumption in the residential sector in Iran is more than 40% of the energy
consumption of the whole country and more than the global average consumption in the residential
sector. Therefore, conscious design of buildings, especially housing, significantly reduces energy
consumption. The proof of this is the habitation of the ancients who were able to provide themselves
with suitable living conditions in different climates without using advanced mechanical tools.

The present article deals with the physical system of native housing in the climatic context and how the
special climate of this region affects the external body and spatial organization planning of housing. The
purpose of this research is to find out the climatic solutions used in these houses and to explain them in
the form of climatic design components in Hamadan city. For this purpose, the question is raised, how
effective is the shape of Hamedan's traditional houses on the use of renewable energy?

Methodology

The present research, in terms of purpose, is applied and has an interpretive and analytical nature and in
terms of method consists of three parts including the documentary-library studies, field examination of
the samples which is discussed in an analytical-descriptive way and simulation with Design Builder
software. At first the physical structure of the native houses of Hamedan city are examined and then
thirty examples of residential houses in the cold and mountainous climate of Hamadan were purposefully
selected and three dominant patterns were identified in the houses. In the following, three samples are
selected which include one sample of each pattern.

Results and discussion

The simulation of thermal behavior in the selected samples was first based on the existing situation and
then the components of the opening surface, building height, orientation, proportions of the courtyard,
and the establishment of the ground floor below the level of the courtyard are changed. With the
controlled change of the physical indicators compared to the existing situation and the simulation based
on these changes, findings showed that there is a direct relationship with significant intensity between
the indicators of the opening level, the height of the building, the area under the building and the
establishment lower than the level of the yard, with the amount of energy consumption and there is a
direct relationship with low intensity between the direction indicators and the ratio of length to width of
the yard with the amount of energy consumption.

Conclusion

In this research, to investigate the effect of this native pattern on heating and cooling needs in all three
houses, by changing the elements of the houses, the following results were obtained.

In the current situation, the height of the ground floor in Hamadan native houses, including the houses
under investigation, is lower than the first floor. In this research, with the increase in height, the second
floor was considered equal to the first floor. According to the results of the simulation, with the reduction
of the height of the ground floor, the need for heating decreases, because the lower the height of the
building, the lower the height of the building, the less the need for heating, and also with the reduction
of the level of the openings, the amount of energy loss is reduced. decreases.

To investigate the effect of the height of first floor on heating and cooling needs in all three houses, with
an increase in the height, the second floor was considered equal to the first floor. According to the results
of the simulation, with the reduction of the height of the ground floor, the need for heating decreases,
because the lower the height of the building, the lower the height of the building, the less the need for
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heating, and also with the reduction of the level of the openings, the amount of energy loss is reduced.
decreases.

To investigate the effect of the level of the ground floor compared to the ground level on the energy loss
and heating load of the building, the height of the ground floor was considered to be 70 cm lower than
the ground level. The simulation results show that as the ground floor goes down, the total load and the
amount of energy loss and heating load decrease. The reason for this is the utilization of the heat capacity
of the soil. In general, in Hamedan city, a building with a cube-rectangular shape is recommended. In
order to make optimal use of the sun's radiant energy in winter and optimal ventilation in summer, in
rectangular-shaped lands of the pattern of a head on the northern front and in square-shaped lands of the
L-shaped pattern with establishment on the northern and western fronts. to be used. The best orientation
is facing south with a rotation between 20 and maximum up to 45 degrees to the east. The extension of
the yard should not be in the direction of unfavorable southwest or west wind, unless the yard has square
proportions with limited dimensions. To reduce the building's heating load and energy loss, it is desirable
that the ground floor is placed lower than the ground level. Also, reducing the height of the building,
especially on the ground floor, reduces the need for heating, and also by reducing the area of the
openings, the amount of energy loss is reduced.
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