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Accepted: The aim of this research is to evaluate the capabilities and limitations of climate parameters

August 26, 2024 in Shiraz’s urban design and architecture with a focus on energy management. For this
Available online: purpose, Climate Consultant software was used; this software can display and graphically
September 8, 2024 examine climatic features and uses a strong and documented database called EPW in the
time step of long-term hourly averages for radiation data, dry temperature, soil
temperature at different depths, relative humidity, and wind speed and direction.
Determining the level of comfort and providing energy-saving strategies in different
climate zones are among the important capabilities of this tool. The results showed that the
months of January, February, and December are completely outside the range of thermal
comfort, and the most comfortable conditions are in the radiation range of 800 to 900
W/m2 with a temperature range of 20 to 25 degrees Celsius. According to the psychometric
chart, 10.1% of the hours of the year are in complete comfort conditions, and reaching
comfort conditions in other hours and days of the year requires the use of different
strategies. The ideal thickness for the mass of the walls is estimated to be 4 to 5 inches with
optimal materials (brick, concrete, and stone), and it is better for the mass of the inner wall
Climate design, thermal to be denser than the outer wall. It is very convenient to use massive structures with small
comfort, energy holes that perform night ventilation. Ceiling fans can reduce indoor temperature by at least
optimization, Shiraz 2.8 degrees Celsius. Flat roofs with light colors are the most suitable option, and in designs
with courtyards, the presence of small ponds is very effective in cooling the adjacent rooms.
Interior spaces and doors can be used to promote natural cross-ventilation. Also, to protect
privacy, the design of air-flow jump channels can be used. By shading the windows in line
with the direction of the prevailing wind, natural ventilation can reduce or even eliminate
the need for cooling facilities.
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1. Introduction

Bioclimatic architecture, which aims to
design a building compatible with the
climate of each region, has been used in
the native architecture of different regions
of the world throughout history.

Since humans have access to fossil
energy, the adaptation of buildings to the
climatic conditions of the surrounding
environment has become less and less,
which has caused the use of fuel and
energy for heating and cooling of buildings
to increase. In simpler terms, the building
should be designed in such a way that it
can make the most of natural energy. For
example, in some areas, the space needs to
be designed in such a way that it has the
least connection with the outside
environment; that is, the plan should be
compactly designed, or vice versa; in some
areas, the plan or even the formation of
the areas should be dense, so that air
blinds to happen in the best way.

In addition to being in harmony with
the region's climate and adapting to a
sustainable lifestyle, climate architecture
has also become a part of the cultural
identity of different parts of the earth.
Maybe many people know the structures
of that region well without being familiar
with the climate of the region; that's why
climate architecture is a lasting cultural
heritage. Our vast land is a part of our
history and identity due to the variety of
climates and the presence of various
climate architectures, in addition to its
beauty and eye-catching. Returning to this
architecture in the areas where it is
possible may reconcile us more with the
damaged nature of our land.

2. Research Methodology

The basis of this research is the use of
Climate Consultant software. The ability of
this software is to display and graphically

check meteorological features, which uses
a strong and documented database called
EPW. EPW data in hourly time steps in the
form of long-term averages (8760 hours)
covers 2100 stations from 102 different
countries and is approved by the World
Meteorological Organization (WMO). This
software classifies all available data
(radiation, dry  temperature,  soil
temperature at different depths, relative
humidity, and wind speed and direction)
and displays it in different modes
(according to the user's choice). Other
features of this tool include determining
the comfort level and providing energy-
saving strategies in the desired climate
zone. This software was designed by the
UCLA Energy Design Group and is under
the copyright of the University of
California.

In this research, the California Energy
Code (CEC) has been used to determine
the threshold of human thermal comfort.
The standards are periodically updated by
this commission to include the latest
technologies and new methods (California
Energy Code, 2023). These standards are
divided into two parts: low-rise residential
buildings with less than three floors and
high-rise residential buildings, which
include buildings with more than four
floors. In this model, methods and a set of
mandatory measures are provided to
comply with the standards, and the
building energy codes are the minimum
requirements that are included in the
design and construction of energy for new
buildings and the renovation of old
residential and commercial buildings. In
general, regulations govern all aspects of
building design and construction, and
building energy codes are an energy
efficiency baseline that is set to cover
buildings, construction systems, and
building facilities. Improving these
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minimum requirements or expanding the
range of energy codes helps to reduce the
negative  environmental effects of
buildings and save energy and additional
costs during the life of a building.

3. Research Findings

The results of the investigations of thermal
comfort conditions based on the long-
term average monthly temperature of the
Shiraz weather station based on the
California Energy Code standard showed
that the months of January, February, and
December are completely outside the
range of thermal comfort. In terms of
average conditions, only the month of May
is comfortable, and the average
temperatures of September and October
are close to the comfortable range.
Comfort conditions in March and
November are available only when the
maximum temperatures occur, i.e., in the
middle of the day, and the months of June,
July, and August experience thermal
comfort when the minimum temperatures
occur. The results also showed that the
most comfortable radiation and thermal
conditions are in the radiation range of
800 to 900 watts per square meter with a
temperature range of 20 to 25C° In
conditions where the air temperature is
less than 21 degrees Celsius, sunlight can
expand the comfort zone. Fan-powered
ventilation should be considered a passive
cooling strategy due to its significant
coefficient of performance. Although this
system uses electricity to rotate the fan, its
energy consumption is several times more
optimal compared to the energy
consumption of the air conditioning
cooling system. According to the
psychometric chart designed for the city
of Shiraz, 10.1% of the hours of the year are

in complete comfort conditions. Reaching
comfort conditions in other hours and
days of the year requires the use of
different strategies.

4. Conclusion

Avoiding direct sunlight and shading with
barriers such as curtains, shutters, and
frosted glass is one of the most important
and cost-effective cooling solutions for
the architecture of Shiraz, which accounts
for 1727 hours of the year, equivalent to
19.7%. Another cooling strategy is to use a
two-stage evaporative cooler with a share
of 32.3%. The wind conditions have not
been such that it can play a significant role
in cooling the interior through natural
ventilation. In the field of heating solutions
during the cold season of the year, the
largest share (32.6%) is related to heating
with the humidification process because in
this season, the air inside the buildings
usually has low humidity. It should be
noted that the methods used in one
region, even if they are very effective, do
not mean that they will be responsive in
another region. Therefore, it should be
noted that each region, according to the
weather and climate, should provide
measures appropriate to the same climate.
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