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reduce carbon dioxide pollutant emissions in environment
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Abstract

Background and Objective: The thermal behavior of underground buildings is different from that of
above ground buildings. The approaching temperature of the inner layers of the earth to the average
annual outdoor temperature reduces the heat exchange of these buildings compared to buildings on the
ground. Reducing energy consumption reduces greenhouse gas emissions. The purpose of this study is
to evaluate the feasibility of using geothermal energy in buildings to reduce carbon dioxide emissions
in the city of Hamedan with cold climatic conditions in 2019 .

Method: The simulation was performed by using version 8-1-0 of Energy Plus software. In the model,
a standard 900 Ashrae sample space with residential usage was considered. At first the building was
located on the ground as default and its energy consumption was set to 0/424 MWh /m2. In later
stages, the sample is gradually placed in depth in successive steps equal to 0.5, 1, 1.5, 2, 2.5 and 3
meters.

Findings: findings showed that in each depth, 14.51%, 28.38%, 44.56%, 57.25%, 74.70% and 79.07%
of the annual energy requirements of the sample space has been reduced. On the other hand, in each
scenario, the carbon dioxide pollutant emissions as the main greenhouse gas, has been declined to
0.65, 1.27, 1.99, 2.57, 3.35 and 3.55 percent, respectively.

Discussion and Conclusion: Therefore, It was concluded that Placement of buildings under the
ground reduces carbon dioxide pollutant emissions in environment.

Keywords: Energy efficiency in building, geothermal energy, Simulation, Carbon dioxide, Hamedan.
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Figure 1. Monthly energy consumption at different depths (MWh)
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Figure 2. Monthly energy consumption at different depths per square meter (MWh)
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Table 1. Electricity consumption in Hamadan residential buildings
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Table 2. Natural gas energy consumption in Hamadan residential buildings
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Table 3- Per capita of electricity and natural gas consumption in Hamadan province for cooling and
buildings heating
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Table 4. Forecasting the Reduction of Cooling and Heating Energy Consumption in Hamadan Province

b b & Cod G5 6551 ¥l & o JHI Gos
w2 )d Hlado oalo S i lo juu (%) ;0 9 Lol
(J/ el wlgKo) (Jl celv wlgKo)

VE/O) VIAR/+ 0 RN <10 S oyl o nl,
YAIYA YYYO/Ps OASA/-# ) 59 0,leds 3 al,

FE/05 YEOV/OF FOFYN P Vo o o Lty o eal,

BYIYO FEAV/EA YO-YIVE Y Sz ooleds 3 al,
VY FAYV/FO YoVYYY Y/0 s o led 3 peal,
va/-v FEVA/OF WAYAS ¥ i o,lads o peal,

Jbo (b 5525 (egee 5 5l (S i ot 9 e
B0 Jsaz o ol Al glajls Lazil g adss 5o 1YAD

A PR

el (65 B yan piline a5 Glie sla idu collad

5 ozl slajls 5l gz g5 M5 polie VLo b ond i

ez go sla b S u.v):-—‘ ool gl i gl alls

Table 5.Greenhouse gas emissions from country energy production and consumption in 2016
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Table 6. Predicting the Reduction of Carbon Dioxide Emissions due to Six-Scenario Implementation in
residential buildings of Hamedan province
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