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Abstract

Residential and non-residential buildings consume more than 40% of the country's total energy consumption
and are considered one of the main energy consuming sectors in the country. Therefore, it seems that there
are many potentials for saving energy consumption in this sector through the use of tools and solutions to
reduce energy consumption, which attention can create significant economic and financial benefits from the
point of view of reducing The pressure on the government budget, reducing air pollution and the resulting
environmental challenges are also of great importance.
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Introduction

Today, due to issues such as ensuring energy security, the global increase of energy price and the adverse
environmental consequences of the use of fossil fuels (e.g. accumulation of greenhouse gases and global
warming), energy consumption management is more important than ever before, so that this issue has been
placed as a serious need and approach in the agenda of advanced and developing countries (Mahtabi and
Arjamand, 2016). In this regard, the creation and development of smart infrastructure for carbon-free
industry is one of the essentials of this importance. According to the estimate of the International Energy
Agency (IEA), about ¢+ countries in the world pay subsidies to their citizens for the consumption of fossil
fuels. The total amount of energy subsidies paid in the world in 2020 was a little over 181 billion dollars, and
the majority of these subsidies were related to ¢ sources of energy, including gas, oil, electricity and coal.
The ineffectiveness of paid subsidies and the negative effects of these policies on the one hand and the
increase in global fuel and energy prices on the other hand, lead the macro policies of countries to make
decisions and perform management measures to optimize energy consumption and reduce costs. With 35
billion dollars in energy subsidies, Iran has the highest payment for energy subsidies after China. The annual
growth of energy consumption in the world is estimated between 1 and 2 percent, while the amount of this
growth in Iran unfortunately varies between 5- 8 percent (Khodakarmi and Ghobadi, 2015).0ne of the main
energy-consuming sectors is the construction sector, so that its global average share of the total energy
consumption is about 37%, in the United States it is 35% (Lechner, 2014), in Japan it is 31% (Khodakarmi
and Ghobadi , 2015) and it is estimated to be more than 40% in Iran, which unfortunately the intensity of its
consumption in Iran is very high (about 3 times the world standards). Therefore, it seems that there are many
potentials for saving energy consumption in this sector through the use of tools and solutions that reduce
energy consumption, which attention can create significant economic and financial benefits from the point of
view of reducing Pressure on the government budget, reduction of air pollution and the resulting
environmental challenges are also of great importance. Energy optimization tools as a way to achieve the
desired answer in the field of reducing energy consumption in buildings have been widely used in recent
years at the global level (Bakhtiari and Fayaz, 2018) and various studies have been conducted in this field.
Therefore the main goal of this research is to estimate the potential of reducing energy consumption and
evaluate its financial and economic benefits in the administrative buildings of the 4™ district of Tehran
municipality.

Material and methods

To achieve the goal of this research, we through an energy audit and identifying ways to reduce energy
consumption in these buildings. For this purpose, by using Energy Plus (Design Builder) software, the
amount of energy consumption in two municipal administrative buildings of Region 4 (central building
number 1 and 2 parking lot) which are in the group of buildings with high energy consumption, was audited
and then Action strategies to reduce energy consumption have been introduced and their potential to save
energy consumption as well as the resulting financial benefits have been evaluated.

Building modeling using Design Builder software
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Results and discussion

According to the research results, insulating the roof and external walls of the building from the inside
reduces the energy consumption of cooling and heating systems by about 10 and 15 percent, respectively,
which are equivalent to saving 10,443 and 16,164 kilowatt hours of electricity and 9,489 and 14,898 cubic
meters of gas (with financial benefits of 50,271,615 and 78,440,928 Rials) per year. Also, the results showed
that by installing photovoltaic panels, it is possible to save 281,982 kilowatt hours of electricity consumption
annually. Changing the contractual demand of Region 4 Municipality is another way to reduce energy costs
(reducing the price of power) which can reduce the cost of paid bills to the amount of 168,848,520 rials
annually. By installing the smart system, the operation of the burners and pumps is controlled according to
the changes in the outside air temperature, thereby saving up to 40% in gas consumption while providing
thermal comfort.

Summary of the energy audit report of the central building number lunder proposed solutions

. Cost of Amount of benefits Pay-
Reduction amount y

. solution  (million Rialls) back
solutions - .
Water  Power Gas(m?®) (miltion- financial economical period
(md) (kwh) Rialls) (year)
Roof insulation 0 10443 9489 3473.82 50.271 333.3 69.1
Wall insulation 0 16164 14898 4288.375 78.44 519.5 54.6
Photovoltaic panel 0 281982 0 26797.3 591.3 2670.2 45.25
Boiler intelligent control system 0 0 21545 356.3 64.4 364.1 55
Chill intelligent trol
ier-intefligent - controt 108 0 4932 2265  1788.8 21
system
Solar water heater 0 0 6670 700 19.9 112.7 351
Replaci fl I
eplacing - fluorescent lamps 140496 0 25235 2046  2326.9 8.5
with LED
Use of consumption reducing
10 0 0 50 95 380 0.5
valves
Use of eye flash tank 25 0 0 1400 240 960 5.8

Paying attention to the losses related to the evaporation of water and dry combustion gases through the
adjustment of the burner prevents the increase in the temperature of the chimney as well as the burning of the
boiler blades and high fuel consumption. Also, by replacing coiled sources with plate heat exchanger, it is
possible to save at least 30% in fuel consumption. It is worth noting that the presented figures of energy
saving are only the amounts of financial benefits and environmental benefits resulting from the reduction in
energy consumption and the subsequent reduction in the emission of greenhouse gases and air pollutants are
not included in these evaluations. Therefore, if the environmental benefits due to energy saving are
estimated, the total social benefits of the proposed solutions will be much higher. Due to the high economic
and environmental costs caused by energy consumption in the country, today energy consumption
management should be placed as a serious need and approach in the agenda of policy makers, planners and
managers of various economic sectors.
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