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Abstract

One of the concerns in the current world is the depletion of non-renewable energies reserves. In the urban space, the factor
affecting such energies are educational buildings with high energy consumption. Green roof system is a suitable solution
to improve energy consumption in these buildings. This research aims to optimize energy consumption in educational
buildings and with descriptive-analytical research method, has addressed the issue of green roof system with Minimum
load on the roof structure and its impact on energy consumption of these buildings. Also, a sample of primary school in
Isfahan city with a simple roof was simulated in terms of energy consumption by Design builder software. After that, this
primary school was simulated again with all main information about green roof system. Finally, the results show that
green roof system with grass vegetation that has shallow depth of root and growing medium, has caused a minimum load
on the roof structure and optimized energy consumption of cooling and heating systems of this educational building and
reduced the total energy consumption of this building by 4.8% during one year.
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3. Design builder software
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1. Green roof
2. Thermal protection
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6. Filter layer

7. Drainage layer

8. Protection layer

9. Root barrier

10. waterproof membrane
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1. Intensive green roofs
2. Extensive green roofs
3. Modular green roof
4. Vegetation

5. Growing medium
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2. Thermal insulation
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1. The heat transfer
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Fuel Totals - haghpanah school, Building 1

EnergyPlus Output 1 Jan - 31 Dec, Annual Evaluation

41000 [ Electricity (kWh) Wl Gas (kWh)
40000 ——
39000 ———
38000
s
=< 37000
E
w
36000 —
35000 —
34000 ———
Year
Electricity (kWh) 40659.93
Gas (kWh) 33450.89
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Name  Green roof
Souce
5 Caenoy Rods z
§Pegon IRAN (SLAMIC REPUBLIC OF)
Number of layer: & =
<Material Vegetation(grass)
Thickness (m) 0.0400
[ Bridged?
SMaterial Growing medium(sands.stones.soil)
Thickness (m) 0.0400
[ Bridged?
SrMaterial Filter layer(geotexetiles. fabric)
Thickness (m) 0.0030
[ Bridged?
<Material Drainage layer(polypropylene.insulating)
Thickness (no 0.003
<Material Protection layer(geotextiles.fabric)
Thickness (m) 0.0030
[ Bridged?
<Material Root barrier(Polyethylene. plastic)
Thickness (m) 0.0030
[ Bridged?
<Material Waterproof membrane(polyester fiber.insulating)
Thickness (m) 0.0040
[ Bridged?
Innermost layer ¥
Material Roof structure(concrete) -
Thickness (m) 0.3000
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(" Location Templete ¥
A, Template ESFAHAN
K {Template Teaching Areas
& Simulation Westher Deta Y
# Hourly weather data [RN_ESFAHAN_TMY
Day of week for start day B-Use weatherfle v
 HVAC Templete Y
1| Template Radiator heating, Boiler HW, Nat Vent
+ Healing Y
Heated
Fuel 2-Natural Gas v
Heating system seasonal CoP 0.650
[ Cooled
Defeut
Fuel 1-Electricity from grid -
Caoling system seasanal CoP Sall
- Holidays Y
Holidays
Holidays peryear 5
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Fuel Breakdown -
EnergyPlus Output

1 Jan - 31 Dec, Annual

haghpanah school, Building 1
Evaluation

[ Room Electricity (kWh)
[P Lighting (kwh) BCH Heating (Gas) (kWh)

[ Cooling (Electricity) (kWh)
DHW (Gas) (kWh)

Fuel (kWh)

Room Electricity (kWh)
Lighting (kWh)

Heating (Gas) (kWh)
Cooling (Electricity) (kWh)
DHW (Gas) (kWh)
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Fuel Breakdown -
EnergyPlus Output

1Jan - 31 Dec, Annual

Year

12378.54
11861.81
21313.39
16419.58
12137.50

haghpanah school, Building 1
Evaluation

[C71 Room Electricity (kWh)

W Lighting (kwh) ECH Heating (Gas) (kWh)
[T Cooling (Electricity) (kWh)

DHW (Gas) (kWh)

19000
18000

17000

16000

15000

Fuel (KWh)

14000
13000 —
12000

Room Electricity (kWh)
Lighting (kWh)

Heating (Gas) (kWh)
Cooling (Electricity) (kWh)

Year

12378.54
11861.81
19286.21
14860.02

DHW (Gas) (kWh)

12137.50
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Fuel Totals - haghpanah school, Building 1

EnergyPlus Output

1 Jan - 31 Dec, Annual

Evaluation
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