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Excessive consumption of energy, particularly fossil fuels has led to
the identification of various factors affecting energy consumption in
buildings and solutions to reduce consumption. One of the
influential indicators of energy consumption in buildings is the time
of presence of people, especially in offices. In this research, the
effects of a characteristic called DST (change of the official time of
the country) and the time of presence of people on the amount of
cooling and heating energy consumption were considered. The
impact of this indicator was measured in different climates. The
selected building was a bank in which the amount of cooling and
heating energy consumption was considered in two different modes
for the time of presence of people (applying and not applying DST)
and keeping other different specifications and details of the building
constant in Design Builder software. The results showed that the
application of DST in different climates of the country increases the
consumption of heating and cooling energy. Non-application of DST
causes significant energy savings, especially heating in cities with
hot climates such as Ahvaz and Bandar Abbas. In addition, the
results of this study indicated that the period of the presence of
people, especially in office spaces, was effective in the consumption
of heating and cooling energy of the building. Considering the zoning
of the climate that exists in Iran, the results of the study indicated
that abolishing the change of time would be effective in reducing the
consumption of heating and cooling energy.
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EXTENDED ABSTRACT

Introduction

In recent years, Indiscriminate use of energy consumption in buildings as well as the lack
of fossil fuels have caused concerns in many aspects. This problem has led to the
identification of various factors affecting the energy consumption of buildings and solutions
to improve the destructive factors. Various factors such as climate, building orientation,
materials and construction methods, openings, shades, thermal insulation, etc. are
considered as interfering factors in the amount of energy consumption in buildings.

So far, significant studies have been conducted on various factors affecting energy
consumption in the buildings. Among them, one of the issues that has received less attention
is the discussion of people's presence time, especially in office and educational spaces. The
start and end time of people's presence as well as the duration of their presence in spaces,
especially offices, can play a significant role in saving energy consumption. One of the
situations, that determine the starting time of people's presence is the issue of changing the
official time of the country. Therefore, in this research, it is intended to investigate the effects
of changes in the country's official time in the first and second half of the year in a specific
administrative project for cold, warm and temperate climates in an office building.

The idea of changing the official time of the country, which today is referred to as DST,
was first proposed by Benjamin Franklin as a project to reduce lighting costs. By applying
this idea, the clock is moved forward one hour at the beginning of spring and returns to its
original state at the beginning of autumn.

The energy-related benefits of this practice depend on a variety of factors, including
location, weather characteristics, and variations between solar time and local time. Solar
time represents the specific time of a place due to the apparent movement of the sun. In this
case, the sun is at the highest position in the sky. On the other hand, local time is the time
readable on the clock, which is regulated by the policy and corresponds to the solar time in
the central meridian of the time zone.

Methodology

The current research method is a hybrid type in which study, observation and computer
simulation tools are used. In the first part, the available information is obtained in the form
of a library, and in the simulation part, Design Builder software, a specialized energy
simulation software, is used. This software, which entered the market in 2005, is one of the
most widely used, most up-to-date and most accurate software available in the field of
energy in the whole world [2 and 14]. In this research, in order to investigate the effects of
changing the country's time on heating and cooling energy consumption in different
climates, the climatic data of Sarab, Tabriz, Rasht, Moghan, Tehran, Zahedan, Ahvaz, Bandar
Abbas as representative examples of different climates were considered.

The sample building with an area of about 308 square meters with an east-west
extension is considered in a hypothetical and common site.
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The data required for energy analysis in Design Builder software includes physical
information of the building, thermal ranges, climatic data, operation schedule and
equipment performance and thermal comfort index.

Results and discussion

In this research, except for the attendance schedule factor, other mentioned indicators
have been considered constant. People's attendance schedule is such that their attendance
time is divided into two categories: with and without the use of DST.

According to the amount of heating energy consumption in the cities of Tehran, Zahedan,
Ahvaz, Bandar Abbas, Rasht, Tabriz, Sarab and Moghan with and without DST it is clear that
in both cases, the highest energy demand for heating was in the cities of Tehran, Tabriz and
Sarab in the month of January.

According to the amount of cooling energy consumption in the mentioned cities with
and without considering DST, the most cooling energy needs are related to the cities of
Ahvaz and Bandar Abbas in August.

In the comparison made in connection with the heating and cooling energy consumption
of the cities in question, taking into account the time change and without it, it was found that
if DST is not applied, the heating and cooling energy consumption will decrease in all cities.
This is more noticeable in reducing heating energy consumption than cooling. Based on this,
if the time does not change, the heating energy consumption in the cities of Moghan, Sarab,
Tabriz, Rasht, Bandar Abbas, Ahvaz, Zahedan and Tehran will be 2.7%, 1.84%, 1.86%,
4.49%, 90.18%, 88.31%, 9.08%, 1.91%, respectively will be decreased. Also, cooling energy
consumption in the mentioned cities decreased by 0.25%, 0.49%, 0.49%, 0.31%, 0.05%,
0.06%, 0.52%, and 0.49% respectively will be decreased.

Conclusion

The results show that not applying DST leads to a reduction in cooling and heating
energy consumption in the eight climates of the country of IRAN. The results of the research
show that the lack of time change in the heating energy consumption of cities such as Ahvaz
and Bandar Abbas are associated with a decrease of nearly 90%. In the following, it is
suggested that future researches on the effects of DST on lighting energy consumption in the
country's eight climates should also be evaluated.
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