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ARTICLE INFO ABSTRACT

Given the fact that there is a large impact of building energy
consumption on our environment and modern society, there is an
urgent need for efficient building energy management. The importance
of this issue has grown in recent years due to rising concerns about
environmental preservation and global warming. Researchers have
been researching different strategies in order to achieve optimal energy
use in buildings as well as to improve user comfort. This article studies
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building energy management by examining some studies related this
topic and applying their results to a 4-storey office building located in
Tehran. DesignBuilder software was used to simulate the building,
taking into account the various factors influencing its energy
consumption such as the occupants' daily schedules, location, and
other external influences affecting thermal comfort conditions.
Furthermore, solar panels were digitally incorporated into this
simulation in order to find out how much solar energy could be used
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efficiently in order to provide part of the building's energy needs.

Introduction

The building sector accounts for the biggest portion
of total energy usage, about 40%, and almost half of
that is for heating and AC. This is becoming a
concern due to increasing demand for energy as well
as increased emissions from greenhouses gases. To
reduce energy use in buildings, it's important to
understand their energy efficiency which can be quite
complicated and necessitates the use of special tools.
During the research conducted in this area, details
like wall and ceiling materials were looked at. In
some developed countries, buildings consume up to
60% of all electricity used, with the majority (65%)
being used on ACs. Studies have revealed that
existing offices or business premises can save up to
30% of energy just by making some minor
adjustments without affecting customer comfort
levels. If appropriately utilized, lighting and air
conditioning within a building can improve its
operational costs dramatically. The research went
into detail on such things such windows models
amongst other things before simulation software was
employed; the results were then inspected before an
overall assessment was made.
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Research Methodology

In this study, the energy management of a smart
building was discussed by using DesignBuilder
software. The desired building is a four-storey
office building that is presented at Figure 1. Each
floor of this building has a different partition. The
area of this building is 1982 square meters. The
building is located in Tehran and climatic
information is intended for Tehran. The building
hours are intended to be from 8am to 6pm and the
building is closed one day a week. Different
elements of the building are designed depending on
the characteristics of the building, such as the length
of each layer, and elements such as windows are
selected according to the need for building energy
management. The comfort temperature of the office
building is between 20 and 26 degrees Celsius and
the humidity is 19 %. The building also uses solar
cells to produce energy to provide some of the
energy needed for the building. Municipal gas has
been used to supply the heat energy of the building
and the energy needed by the lighting and other
electrical appliances is supplied by the power grid.
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Fig. 1. the studied building

Results and discussion

After the building simulation by the software, the
following is a review of the most important results
provided by the software. As mentioned, given the
high share of energy consumption of the building's
lighting sector, the importance of using day -to -day
lighting in the office, which is mainly serving
during the day, is determined. To achieve this,

First Floor

precision is important in the design of the building
and the location of the windows. One of the useful
information provided by DesignBuilder software is
a complete diagram of the impact of the daylight on
indoor brightness. Figure 2 demonstrates the
distribution of daylight to the ground, the first,
second and third floor, respectively. Figure 3 shows
the brightness distribution in different zones.

Ground floor

Second Floor

Fig. 2. brightness distribution in different floors of the building
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Fig. 3. colors representing brightness levels

The importance of analyzing the simulation
results is that the more the thermal comfort of the
building increases, the carbon produced in the
building will increase. Another important topic is
the capacity required for the heating and cooling
system. The capacity of the building's cooling
system is 173 kW and the heating system capacity
is 113 kW. The software examined different
scenarios, and among these scenarios, in the optimal
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scenario, the minimum heating temperature was 21
° C and the maximum cooling degree was 26.2 ° C.
During this scenario, 163 tons of carbon dioxide
was produced. During this scenario, it was
suggested that in order to manage the building's
needs, if 74 % of the wall surface is occupied by the
window, it would be better offered in terms of
energy consumption. Figure 4 shows carbon dioxide
emissions over the course of a year.
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Fig. 4. carbon dioxide emissions over the year

Figure 4 demonstrates that except the weekends,
the amount of carbon dioxide emissions are over
500 kilograms a day. This means that around a total
of 163 tons of carbon dioxide is produced for the
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energy used in this building over the year. The best
window to wall ratio for best energy performance of
the building is calculated to be around 0.74.
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