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Abstract

High energy consumption and its adverse consequences are among the greatest concerns of today’s world.
One of the ways of balancing energy consumption is sustainability, particularly in buildings since according to
Iran’s annual energy records, more than one third of the country’s energy is consumed in the building sector.
Today, sustainable architecture is among the most important approaches in architecture, aiming to reduce
consumption of resources, preserve the natural environment, and promote health. Given that the applied aspect
of this approach requires further attention in Iran, this study sought to explain the principles of sustainable
architecture and outline the applied sustainable principles in Iran by examining an instance built in Bushehr. In
addition, it intended to investigate how successful the project was as many of these principles have been studied
and defined in different parts of the world and given that they are specified for a particular climate, they cannot
be used as principles prepared and suitable for the climate of Iran. Their success can only be evaluated using
software applications and through the passage of time. In this study, first, the concept and aims of sustainable
architecture were explained through library research on the subject and real definition of sustainability
principles. Then, the building that has been introduced as a sustainable structure in Bushehr was simulated and
analyzed in DesignBuilder. The results indicated that in this project, with 235.85 kWh/m? energy consumption,
cooling required the most energy and to reduce energy consumption and move towards the principles of
sustainability, principles such as proper definition of the dimensions of openings (for example, openings with
medium dimensions since large dimensions do not fit warm and humid climates) and canopies (such as vertical
canopies) should be used in constructing such buildings.
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Extended Abstract
Introduction:

The green process in architecture is an ancient process, for example, since cavemen first realized that
choosing a cave facing south is much more suitable in terms of ambient temperature than a cave opening to
the north. The new issue is understanding the importance of green architecture for artificial and human
environments. Creating the best process for designing buildings; In such a way that all the resources
entering the building, its materials, fuel or objects used by the residents, need to create a sustainable
architecture. Keeping up with nature is a fundamental thing in traditional Iranian architecture and the
principles in traditional Iranian architecture try to use energy efficiently, but today constructions in
this region do not pay attention to this or by using laws defined for other climates. Are created. In
recent years, many laws, regulations and assemblies have been created in this field, the most
prominent of which are Leed, Breem, green globes, DGNB and many others, most of which are the
foundations of sustainable buildings in general and public or Explained for other climates except Iran.
In Iran, some projects have tried to create buildings called green buildings due to the prevailing
conditions in terms of climate and energy consumption, but due to the lack of specific laws specific to
the climate of Iran, no source for Measuring the success rate of their performance is nothing but the
passage of time. With the current situation of energy consumption and its shortage in lIran, recognizing
and introducing these laws will be very important. Given the issues raised, the main question of the
research is what are the current laws of green and sustainable architecture in Iran , And after
recognizing and studying the principles of sustainable architecture, measuring the success of projects
made in Iran as sustainable architecture, because there is no rules for sustainaible architecture in Iran
and this ecosystem, in view of all the cases that will change the determination of these laws according
to the geographical location of the region, and on the other hand by looking at the cost and energy
shortage in Iran and inconsistency The sources of existing regulations with the current conditions in
Iran This issue is very important.

Methodology:

This research has been done by descriptive-analytical method and then by simulation with the
help of Design Builder software, a case study has been researched and studied, which finally leads to
the conclusion of the studies. The context of sustainability, sustainability in Iran and the goals of
sustainability in the construction industry has been prepared and read to provide a basis for identifying
and determining the key criteria. And then the building designed based on sustainable architecture in
Iran, which is the study sample, has been studied with the help of simulator software.

Results and discussion:

The building has an energy consumption of 235.85 due to its location in hot and humid climates
and on the coastline. According to the above diagram, the consumption of each of the heating, cooling
and electricity energies can be seen. As a result of this analysis, Find that the building in question has
the highest amount of energy consumption in the field of cooling and with the help of passive and
active systems this consumption should be reduced, for example, vertical canopies can be used and the
amount of openings should be neither too big nor too small. Systems can minimize energy
consumption in this building

Conclusion:

According to the issues raised, it can be seen that the need to reduce the consumption of fossil
fuels in each sector is a requirement, and in the field of architecture with the help of sustainable
architecture can be achieved to a very significant extent. In many developed countries, this is
important with the help of pre-determined laws and in the form of specific instructions, but in Iran
there are no specific laws for this. Since buildings in Iran are built with the method of sustainable
architecture and principles derived from it, which also existed in traditional architecture, and with the
help of design builder software, we examined one of these examples to find out the amount of energy
consumption with the help of sustainable process. How much will be reduced? The results of the
analysis show that the energy consumption in the building under construction for cooling is higher
than heating and lighting. Thus, it seems necessary to find solutions to reduce the need for energy for
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cooling due to its significant effect on increasing the amount of initial energy in this study. One of the
things that helps reduce the amount of cooling energy consumption is shading and shading forms,
which prevented the amount of sunlight from entering during the warm seasons.
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0 Activity Template
% Template 1.Domestic Circulation
@ secor F s
Zone multiplier 1
[ Include zone in thermal calculations
[ Include zone in Radiance daylighting calculations
r. Floor Areas and Volumes
i, Occupancy
Occupancy density (people/m2) 0.0155
(v Schedule 1.Dwell_DomCirculation_Occ
Metabolic
Clothing
Comfort Radiant Temperature Weighting
Contaminant Generation and Removal
¢ Holidays
~ DHW
11 Environmental Control
Heating Setpoint Temperatures
{ Heating ('C)
§ Heating set back ('C)
Cooling Setpoint Temperatures
{ Cooling ('C)
{ Cooling set back (*C)
Humidity Control
Ventilation Setpoint Temperatures
Minimum Fresh Air
Lighting
Computers
O0On
*®_Office Equipment
¥ On
Power density (W/m2) 157
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Convective heat transfer coefficient (W/m2-K) 2.152
Radiative heat transfer coefficient (W/m2-K) 5.540
Surface resistance (m2-K/w) 0.130
Convective heat transfer coefficient (W/m2-K) 19.870
Radiative heat transfer coefficient (W/m2-K) 5130
Surface resistance (m2-K/wW) 0.040
U-Value surface to surface (W/m2-K) 3.495
R-Value (m2-KAV) 0.456
U-Value (W/m2-K) 2192
Thickness (m) 0.2000
Km - Internal heat capacity (KJ/m2-K) 144.7360
Upper resistance limit (m2-KAW) 0.456
Lower resistance limit (m2-KAW) 0.456
U-Value surface to surface (W/m2-K) 3.495
R-Value (m2-KAM) 0.456
U-Value (W/m2-K) 2.192
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0 HVAC Template

d|/Template General energy code
™1 On
Outside air definition method 4-Min fresh air (Sum per person + per area) ¥
Operation ¥
(4 Schedule Dwell_DomCirculation_Occ

|

Economiser (Free Cooling)
Heat Recovery »
5, Auxiliary Energy v
Pump etc energy (W/m2) 0.0000
(¥4 Schedule 1.Dwell_DomCirculation_Occ
\ Heating $

Heated
Fuel 2-Natural Gas -

Heating system seasonal CoP 0.620

Sizing Zone Equipment »

Type »

Operation F3
(v4 Schedule Dwell_DomCirculation_Heat

<+ Cooling ¥
M Cooled
[[E"Cooling system Default
Fuel 1-Electricity from grid -

Cooling system seasonal CoP 1.320
Supply Air Condition »
Operation

u

(4 Schedule Dwell_DomCirculation_Cool
s Humidity Control »
~ DHW v
On
%6, DHW Template Project DHW
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existing building
1000 84624
o~
E
= 500 —_—
E 207.51 235.85
27.21 1.13
0
1
M Lighting m Heating (Gas) Cooling (Electricity)
total primary energy
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Fuel Breakdown - PROJECT, RESIDENTIAL
EnergyPlus Output 1.Jan - 31 Dec, Mantnly Evaluation
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