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Abstract

In this article, the consumption performance of 496 buildings owned by Tehran Municipality in the areas of
water, electricity, and gas has been examined in order to determine the per capita changes in energy and water
consumption compared to the previous year. The consumption amount was collected based on the consumption
bill information during 1402 and 1401 and finally the energy labels of buildings in each region were calculated
based on the 14254 standard. Of the total 496 buildings examined in 1402, 97 buildings were assigned energy
label C, 94 buildings were assigned energy label D, 92 buildings were assigned energy label E, 103 buildings
were assigned energy label F, 61 buildings were assigned energy label G, and 49 buildings were not assigned
energy label, while in 1401, 45 buildings were assigned energy label D, 131 buildings were assigned energy
label E, 144 buildings were assigned energy label F, 134 buildings were assigned energy label G, and 42
buildings were not assigned energy label. The executive measures and plans that have been implemented
include equipping 226 buildings with an intelligent heating control system, 32 buildings with an intelligent
cooling control system, and 21 buildings with a radio control system for fan terminals, and 400 buildings with
a technical inspection certificate for the engine room, conducting a detailed energy audit of 253 buildings, and
taking steps to implement a green management system in 48 municipal buildings in 22 regions. These technical
measures have led to a reduction of 10,313,992 kWh in energy consumption in 1402, which has resulted in a
reduction of 7,838 tons of CO2 and a cost reduction equivalent to 8,013,971,784 Tomeans for the Tehran
Municipality.
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Introduction

During the past years, various standards related to some components of energy consumption in buildings
have been compiled in our country. The most important of these standards is the 19th topic of the country's
national building regulations, which fully includes the instructions related to the outer shell of the building
as the most important and significant part of the reference buildings. Also, energy standards and labels
related to some accessories of cooling and heating systems and administrative and non-administrative
equipment of buildings have been prepared and updated in the past years for conventional equipment in
the country. In addition, energy labels for lamps and lighting ballasts have been prepared and used. The
most important advantage of energy standards and labels compiled at the level of the country is their
compatibility with the equipment and materials consumed inside the country and their reality for the
mentioned conditions.

There are practical differences between energy labeling of electrical and gas appliances and buildings.
There are limitations in the energy labeling of buildings in terms of their effectiveness, which causes the
energy labeling of buildings to be done by experts with experience in the field of energy and using portable
laboratory equipment and building simulation software. Due to the fact that each building is unique, the
production of accurate labels requires detailed checks that are expensive, while for products, due to mass
production, the checks are only done for one product and extended to the rest. The first edition of the
building energy label standard was compiled and published in 2013 in two sections, the energy label
standard for residential buildings under the number ISIRI 14253 and the energy label standard for non-
residential buildings under the number ISIRI 14254. This standard included both existing buildings and
new buildings . After that, in 1401, the building energy label standard was revised again and its scope is
only existing buildings and newly constructed buildings based on the classification in topic 19 of the
National Building Regulations into three groups consisting of buildings that comply with the criteria of
the topic. 19. They are divided by the abbreviation EC, low consumption buildings * EC and very low
consumption buildings ** EC.

Methodology / Experimental Design

The functional information of buildings under the jurisdiction of Tehran Municipality has been examined
in this study in two parts: buildings under the jurisdiction of 22 districts and headquarters buildings of
Tehran Municipality. Accordingly, 458 office buildings in 22 districts and 38 headquarters buildings with
an average age of over 15 years have been examined. In order to examine the amount of consumption and
determine the per capita consumption, the required information was obtained through electricity and gas
bills from all buildings introduced by 22 districts and headquarters buildings in two consecutive years
1401 and 1402, and the performance of the regions in the field of energy and water consumption in the
aforementioned two years was analyzed (Egwunatum, et.al., 2016). Then, the energy rating of the
buildings was calculated based on the 14254 standard, and finally the overall energy consumption
performance in the two years 1402 and 1401 was evaluated. The existing maps are designed based on the
performance results of all buildings located in each region and express the final status of all buildings
located in each region in terms of energy consumption and energy label.

Results and Discussion
In this research, functional information has been examined in two parts of the buildings covered by the
22 districts and the headquarters buildings of Tehran Municipality. Based on this, 458 administrative
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buildings in 22 regions and 38 headquarters buildings have been examined. In order to check the amount
of expenses and determine the consumption per capita, the required information was obtained through
electricity and gas bills from all the buildings introduced by the 22 regions and headquarters buildings in
two consecutive years 1401 and 1402 and the performance of the regions in the field of carrier
consumption and energy consumption in the mentioned two years were analyzed. Then, based on the
14254 standard, the energy rating of the buildings was calculated, and finally, the overall performance of
energy consumption in the years 1402 and 1401 was evaluated.

Based on this, per capita changes in electricity consumption in 1402 compared to 1401 have increased by
4% and gas consumption per capita has decreased by 12%, which has led to a 5% decrease in energy
consumption per capita.

The amount of 10,313,992 KWh reduction leads to a reduction of 7838 tons of CO, gas emissions from
the achievements of energy consumption optimization in Tehran municipality buildings and in addition,
the amount of cost reduction in 496 covered buildings in the area of energy carriers was equal to
8,013,971,784 Tomans.

In total 38 headquarters buildings of Tehran municipality, a decreasing trend in per capita consumption
of electricity and gas has been observed in 1402 compared to 1401. In other words, a 3% reduction in per
capita electricity consumption and a 7% reduction in per capita gas consumption have been achieved in
the mentioned period. The measures taken have resulted in a positive effect and upgrading the energy
rating of buildings from G rating in 1401 to D energy rating in 1402.

The results obtained from the comparison of the per capita consumption of energy carriers in 458 buildings
covered by 22 regions show that electricity consumption has increased by 5% per capita and in the area
of gas consumption, a per capita decrease of 13%. Regions 9, 20 and 8 have the lowest per capita
electricity consumption and regions 12, 15 and 4 have the lowest per capita gas consumption in 1402. On
the other hand, region 19 had the highest per capita consumption in the electricity sector and region 22
had the highest per capita consumption of gas in 1402. Regions 4, 9, 15 and 20 have a C rating in the
energy consumption classification, regions 8, 10, 17, 18 and 21 have a D rating in the energy consumption
classification, regions 1, 2, 11 and 12 have an E rating, regions 5, 6, 7, 14, and 16 are rated F, buildings
in regions 3 and 19 are rated G, and areas 13 and 22 have not been assigned an energy label. In other
words, out of the total of 496 buildings examined in 1402, 97 buildings were awarded C energy label, 94
D energy label buildings, 92 E energy label buildings, 103 F energy label buildings, 61 G energy label
buildings and 49 The building was not awarded an energy label, while in 1401, 45 buildings were awarded
energy label D, 131 buildings were awarded energy label E, 144 buildings were awarded energy label F,
134 buildings were awarded energy label G, and 42 buildings were not awarded energy label. The main
technical reasons for the increase in the consumption of energy carriers (electricity and gas) in the total
number of buildings covered by the project of reforming the consumption pattern in the buildings of
Tehran municipality can be attributed to the old age of the buildings, Inadequate attention to
environmental issues, especially issues related to the use of energy carriers and resources among the
organization's personnel, was pointed to the weakness in interdepartmental interaction in the discussion
of maintenance of building optimization equipment and engine houses. In this direction and in order to
adjust the above conditions, measures have been taken. Among these measures, equipping 226 buildings
with intelligent heating control system, 32 buildings with intelligent cooling control system, and 21
buildings with radio control system of blower terminals, and 400 buildings with engine house technical
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inspection certificate, conducting detailed energy audit of 253 buildings and taking action in line with
establishment the green management system is in 48 municipal buildings of 22 regions.

Conclusion

According to the investigations, the main reason for the increase in gas consumption in 1402 compared
to the previous year is the wear and tear of engine room equipment and the piping of these buildings.
Considering this issue, it is suggested to improve the energy rating of buildings such as strictness and
monitoring the optimal implementation of extra-organizational notices, consumption management during
peak times, use of optimization solutions in order to reduce energy consumption, and finally use the
method the new ways of building intelligence should be prioritized in planning and implementation.
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