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Abstract
One of the concerns in the current world is the depletion of non-renewable energies reserves. In glie
affecting such energies are educational buildings with high energy consumption. Green roof sy

tem. Finally, the results show that
edium, has caused a minimum load

rally limited to flat roofs. In contrast, extensive
reen roofs require little maintenance; They are usually
inaccessible to the public and may not even be visible.
Due to the shallow depth of the growing medium (less

1. INTRODUCTION

Increased industrialization and urbanization i
years have significantly affected the number o

buildings that play a major role in energ sumption than 15.2 cm), plant species are.restricted to grasses,
[1]. Schools as educational buildin ve a Percentage grasses, mosses, and drought-resistant succulents such
of energy consumption in urban_bdildings green as sodum. In addition, extensive green roofs can be

sumption 1in

the environment, ingi® imizing
consumption, air condit [
of urban heat isl

built on sloping surfaces [4,5]. Modular green roof'is a
system for covering the roof by plants, which includes
modules such as trays, boxes and blocks. These provide
the roof structure for the growing medium and the
plants of this type of green roof and may be arranged in

a grid-like manner [6,7]. Therefore, in this research, by
simulating the green roof with the minimum load on the
roof structure for Haghpanah girls' primary school in
Isfahan, which has a normal roof, the amount of energy
consumption reduction in this educational building has
been investigated.

al loads that the structure
er [2,3].
be effective in heat protection

greatly redyce t

is the positive impact of this
tion on the energy consumption of the
building in all seasons. Green roof is divided into three
main categories based on the type of vegetation, the
depth of the growing medium and the method of
applying it on the roof of buildings with intensive,
extensive and modular systems. Intensive green roofs
require a lot of maintenance and are designed to be
similar to landscaping. They usually use a variety of
plant species, which may include trees and shrubs, and
thus require a deeper growing medium (usually more
than 15.2 cm) than wide roofs. Because they are often
areas such as publicly accessible parks, they are

@)ey |

This article is licensed under a Creative Commons Attribution 4.0 International License.

2. MATERIAL AND METHOD

In this article, based on the main nature of the research,
which is a descriptive-analytical study, library research
has been conducted on the subject of green roof with the
least load on the roof structure and its role in optimizing
energy consumption in educational buildings. Also, by
simulating the green roof by Design Builder software for
Haghpanah primary school for girls in Isfahan, the energy
consumption of this educational building in normal roof
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and green roof modes has been studied and the results have
been expressed with a quantitative approach.

3. Results and Discussion

The green roof system applied to the roof of the studied
educational building puts the least load on the roof
structure because the grass has less root depth and growing
medium than other vegetation. Growing medium has less
weigh and imposes a minimum final load of 50 kg / m2 on
the roof structure. Also, the results obtained from the
software show that the simulated educational building in
normal roof mode has a power consumption of 40659.93
kWh and gas of 33450.89 kWh, which after applying the
green roof, the amount of electricity and gas consumption
It has been reduced to 39.39100 and 314231.71 kWh and
the main reason for this has been the reduction of energy
consumption of cooling and heating systems by green
roofs.

In the case of simple roof, the energy consumption of
cooling systems was 16419.58 kWh and heating was
21313.39 kWh (Figure 1), which the green roof system has
changed the energy consumption to 14860.02 and
19286.21 kWh ( Figure 2).

Fuel Breakdown - haghpanah school, Building 1
EnergyPlus Output 1 Jan - 31 Dec, Annual Evaluation
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Figure 1. Energy consumption of heating and cooling
systems in normal roof mode
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ure 2. Energy consumption of cooling and heating
systems in green roof mode

4. Conclusions

The studies conducted in this study show that The total
energy consumption of the studied educational
building, which includes electricity and gas, in the
normal roof condition was 74110.82 kWh, which has
been reduced to 70524.08 kWh after the application of
the green roof system; Therefore, it can be concluded
from this research that the green roof with the minimum
load on the roof structure, which was caused by grass
vegetation, has reduced the energy consumption of the
studied educational building by 4.8% during a year and
has improved energy consumption.
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