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Abstract

Background and Objective: Today, metropolises play a very important role in environmental
pollution, increasing population is associated with increasing consumption of fossil fuels and energy
resources, which increases greenhouse gas emissions into the atmosphere. The effects of increasing
greenhouse gases with the occurrence of greenhouse phenomena cause climate change. Due to the high
energy loss in residential buildings, The purpose of this study is to select an appropriate solution to
optimize the building and reduce energy consumption in this sector.

Material and Methodology: In this research, first, the annual energy consumption of a type of 8-storey
residential building in Tabriz was simulated using Energy Plus software. Then, the annual energy
consumption of the building was simulated with the weather conditions of two different climates of
Yazd and Rasht to compare the energy consumption of the building in all 3 cities. Then, with JePlus
simulation software, the energy consumption of different building modes (orientation, position,
temperature, climate) was simulated in all 3 cities to study the behavior of the building in terms of energy
consumption. Finally, the amount of heating and cooling energy consumption of the building was
selected as the target functions and optimized by JePlus + EA software.

Findings: According to the variables defined in the input of JePlus software, 432 energy consumption
modes were obtained for the building. And according to the selection of heating and cooling energy
consumption of the building as target functions, optimization was done by JePlus + EA software. The
optimization results showed that according to the same parameters considered for all three climates,
building energy consumption in Rasht has decreased by 16%, Yazd by 14% and Tabriz by 12%.
Discussion and Conclusion: The results showed that if the building is built in the right direction and
position according to the type of climate and weather conditions (for sunlight, temperature, humidity,
etc.) and the heating and cooling temperature inside the building is set to comfort, The energy
consumption of the building is also significantly reduced As a result, the share of each building in the
amount of carbon dioxide emissions into the atmosphere, which is the most effective gas in climate
change, is reduced.

Keywords: Building optimization, climate change, building energy, JePlus software, heat and cold load.

1- Department of Civil Engineering, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
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Table 1. Study and research on the effects of climate change and building energy optimization
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arametrics
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Table 2. Results of annual energy consumption of buildings in Tabriz (joule)
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Table 3. Results of annual energy consumption of buildings in Yazd (joule)
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Table 4. Results of annual energy consumption of buildings in Rasht (joule)
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Table 5. Results of annual energy consumption of buildings in Tabriz - baseline (joule)
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Table 6. The lowest total annual energy consumption of the building in Tabriz (joule)
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Table 7. The highest annual energy consumption of the building in Tabriz (joule)

(U93) J5 Prano 5yl | Ghbopw | GleyS

10 by | o5 e dgp g o U

oo )5 (i bo pw (CaxBgo

VYYENY vIvV-EN- VIVAENY

SIOVEN - VY OYO ag> FO o,

Slasl gl @l 2l o Glesslo a5 ars oo lis sae
L canslin 3o 5 50 14 50
200 el Sla i 4y azgi L b @lE (w2

S A Sy ey - VFF JPIUS 1331 65 (g0,
Gl cdlasad bl s lin Cys QT e Vsl casoy

S 50 oads ol Cdl VFF 5l iaes oo lis @l oy
§ ASass clo VWA 5 aly Sl ) 55 oY
s JS (Brae g5l polie TAY caaiilb e w0l CJ>

sl oo b jlads 5l eSS JePlus BCIFSt IRV




S0 9 (£

1P olo cpodr YA 0;lods s ) buxo (55819550 g pole

Y

e op i 9 (8 J9a2) 655 Hlade (5 yieS (A J502)

O Jgo) 355

(J93) 4l cdl> — o3 yo lesdluw ai¥ln (8 pae 5551 @i -A Jou=

Table 8. Results of annual energy consumption of buildings in Yazd - baseline (joule)
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Table 9. The lowest total annual energy consumption of the building in Yazd (joule)
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Table 10. The highest annual energy consumption of the building in Yazd (joule)
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Table 11.Results of annual energy consumption of buildings in Rasht - baseline (joule)
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Table 12. The lowest total annual energy consumption of the building in Rasht (joule)
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Table 13. The highest annual energy consumption of the building in Rasht (joule)
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Table 14. Results of building optimization in Tabriz
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Figure 5. Graph of the result of building optimization in Tabriz
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Table 15. The result of building optimization in Yazd
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Figure 6. Diagram of the result of building optimization in Yazd
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Table 16. The result of building optimization in Rasht
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Figure 7. Diagram of the result of building optimization in Rasht
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Table 17. Comparison of the results of annual energy consumption of the building in two basic and optimal
modes (Giga joules)
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Figure 8. Comparison of the results of the total annual energy consumption of the building in basic and optimal
conditions in Tabriz, Yazd and Rasht(kW.h)
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Figure 9. Optimization of total annual energy consumption of buildings in Tabriz, Yazd and Rasht
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