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November 16, 2022 The aim of this study was to compare the Iranian National Standard
(INS) with LEED, a valid international standard, in the field of
evaluating energy performance in buildings to show the strengths and
weaknesses of INS and then improve and update it. For this purpose, a
government office building in Tehran was selected as the case study.
To evaluate the energy performance of this building in accordance with
the guideline of LEED standard, at first, all of its components and
equipment were modeled and simulated in the Design Builder software
based on the ASHRAE standard 90.1. Then, the baseline and the
proposed models of the ASHRAE standard were configured for the
case building, and their annual energy consumption and cost were
compared. The simulation results showed that the proposed model of
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standard, LEED consumption and can achieve 13 out of 18 points of the LEED standard

international standard, | in the category of energy performance. Afterwards, this proposed
Energy performance | model was evaluated by INS to determine the energy consumption
of building, Office criteria and the energy label guidelines for non-residential buildings.
buildings in Tehran. As the annual energy consumption of the proposed model for the case
building in this study was 73 kWh/m?, the energy ratio index (R) for
this building, based on INS, was less than one. Thus, it received label
A in energy rating. The findings of this research revealed that, in order
to receive the highest LEED score in the category of energy
performance for an office building, it is necessary to use valid
standards, as LEED is far beyond INS in energy conservation,
prevention of carbon dioxide emissions, and environmental protection.
To improve INS in the category of energy performance for office
buildings and to be in line with the LEED standard, this paper
recommends a 23% reduction in the energy consumption index of ideal
non-residential buildings in Tehran and improvement of this index for
the other climates in Iran.
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Different national standards have been established for building designs for the aims of
sustainability and protecting the environment. A range of issues including water efficiency, energy
efficiency, and construction materials have been considered in most of these standards.

LEED is one of the most famous standards that has been prepared by the U.S green buildings
council. It is used by designers and building engineers from different countries considering
geographical, social, cultural, and economic aspects. Among other standards, LEED was selected
for this study based on its international reputation and comprehensiveness.

On the other hand, the national standard organization of Iran has released an instruction for the
energy labeling of residential and office buildings. This standard was prepared by an energy
efficiency company many years ago, but it has not been updated so far. Thus, given the rate of
climate change, the effect of this standard on energy efficiency and CO> emission of office
buildings in megacities cannot be verified.

The aim of this study was to compare the Iranian national standard (INS) with LEED, a valid
international standard, in the field of evaluating the energy performance in buildings to show the
strengths and weaknesses of INS and then improve and update it.

109V
To do this study, a governmen\i' office building in Tehran was selected as the case study. To
evaluate the energy performance of this building in accordance with the guideline of the LEED
standard, at first, all of its components and equipment were modeled and simulated in the Design
Builder software based on the ASHRAE standard 90.1. Then, the baseline and the proposed models
of the ASHRAE standard were configured for the case building, and their annual energy
consumption and cost were compared.

The architectural model of the office building has six floors including a basement, parking, and
four upper floors. Generally, the LEED standard uses appendix G from ASHRAE 90.1 criteria to
make a model, which means a major renovation. There are two methods to comply with the
ASHRAE codes in building designs. In the first method, namely the prescriptive method, all the
building components must comply with the minimum requirements of ASHRAE 90.1. The second
method, namely the performance method, benefits from building energy simulation. A baseline
model is made on the basis of an actual building. It is similar to it in terms of dimensions and
occupancy schedule. But its components comply with the minimum requirements of ASHRAE
90.1. Based on this baseline model, a model is extracted through simulation. The main differences
between these models are HVAC systems, lighting, shading devices, glazing, and thermal
insulation of external walls and roofs.
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The simulation results showed that the proposed model of the case building can save 31.5% of the
annual cost of energy consumption and can achieve 13 out of 18 points of the LEED standard in
the category of energy performance. Afterward, the proposed model was evaluated by INS to
determine the energy consumption criteria and the energy label guidelines for non-residential
buildings. The annual energy consumption of the proposed model for the case building in this
study was 73 kwh/m?. Therefore, the energy ratio index (R) for this building, based on INS, was
less than one. It received label A in energy rating. The findings of this research revealed that, in
order to receive the highest LEED score in the category of energy performance for an office
building, it is necessary to use valid standards, as LEED is far beyond INS in energy conservation,
prevention of carbon dioxide emissions, and environmental protection.

In this study, the energy consumption index of the reference non-residential building for the
climatic conditions of Tehran City, as the case study area, is suggested to be decreased by 23%.
As a result, major renovation and integrated solutions in buildings will be required to achieve a
high energy label in the national standard of Iran.

This paper reports the evaluation of the energy performance of an office building in Tehran using
the international standard of LEED and the national standard of Iran. The results are then
compared. It is shown that the national standard of Iran is very easy to use to evaluate the energy
performance of buildings compared to LEED. Since LEED is stricter than the national standard of
Iran, to achieve the highest score of energy performance in LEED, a combination of active,
passive, and renewable solutions must be used. This is while achieving the highest level of energy
saving in the national standard of Iran does not need the highest level of energy efficiency, as the
this study showed. The importance of this issue is revealed when the evaluation of energy
performance in non-residential buildings in megacities is declared mandatory by decision-makers
in the building industry. In this case, the utilization of the current national standard of Iran to
classify the energy use in non-residential buildings cannot significantly affect environmental
protection and the availability of zero-Carbon cities.
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ASHRAE 90.1 Energy Consumptions

EnergyPlus Output Annual Simulation Unlicensed
C B Heating
= Baseline  Proposed Hl Cooling
£ 200000+ 2309307 1560859 El Interior Lighting
§ Saving 32.41% B Exterior Lighting
= B Interior Equipment
% 150000 4 B Exterior Equipment
E [ Fans
z = Fumps
2 100000 - I Heat Rejection
] B Humidification
g [ Heat Recovery
2 sp000 [ water Systems
g Bl Refrigeration
g [ Generators
0
Baseline Froposed
Heating 2104473 6194.03
Cooling 27860.76 26696.12
Interior Lighting 114495.02 7742567
Exterior Lighting 0.00 0.00
Interior Equipment 30733.61 30733.61
Exterior Equipment 0.00 0.00
Fans 16594 20 1467091
Pumps 16452.73 65.54
Heat Rejection 726.64 0.00
Humidification 0.00 0.00
Heat Recovery 0.00 0.00
Water Systems 0.00 0.00
Refrigeration 0.00 0.00
Generators 0.00 0.00
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ASHRAE 90.1 Energy Costs
EnergyPlus Qutput Annual Simulation Unlicensed

[W El=ctricty I Natursl Ga= B Other
18000

Baseline Proposed
17428.8 118449
Savings 31.5%
Points credited 13 (Max 18)

14000

12000
10000
8000
8000

Cost Breakdown (§)

4000
2000 -

o

[
g

Total Cost (F)

Baseline Proposed

Electricity 15896.98 11223.05
Matural Gas 1531.85 72182
Other 0.00 0.00

Total 17428.82 11844.87
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