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Abstract
Background and Obijective: While the use of geothermal heat pump systems to provide cooling and

heating can have a positive effect on the peak shaving of electricity in the hot season, the widespread
use of it has a significant impact on reducing greenhouse gas emissions. The present study investigates
the extent of carbon dioxide emissions in a case study project - Vardavard power substation building -
in which air-source heat pump systems and electric heaters are replaced by ground-source heat pump
systems.

Material and Methodology: In this study, first geothermal heat pump system coefficient of
performance is calculated by data logging and then the analysis of cooling and heating load consumption
and CO; emission is carried out through modeling.

Findings: The results show that the use of geothermal heat pump system in the case study building has
reduced CO, emissions by 63% in the heating phase, 29% in the cooling phase and 54% in the whole
year. The saving rate considering the consumption of the ground coil circulation pump is 41%.
Discussion and Conclusion: While Implementation of ground source heat pumps in the substation
buildings throughout the country is considered a good opportunity to apply energy saving solutions in
the body of the Ministry of Energy, it provides the basis for the development of solutions to reduce
environmental pollutants by energy authorities. Substation buildings are considered a suitable option for
the development of such projects due to the fact that using gas as fuel is prohibited in substations.

Keywords: Geothermal heat pump, Reduction of environmental pollutants, Carbon dioxide,
Greenhouse gases, Power substation building.
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1- The Paris Climate Conference is officially known
as the “21st Conference of the Parties (COP21)”
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Figure 1. Software modelling of the Vardavard electrical substation building
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Figure 2. Installation of sensors for data collection from geothermal heat pump system of the VVardavard
electrical substation building
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Table 1. Coefficient of performance (COP) obtained from the data collection outputs
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Figure 3. Hourly chart of CO, emissions in the Vardavard electrical building before the installation of the
geothermal system
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Figure 4. Hourly chart of CO, emissions in the Vardavard electrical building after the installation of the
geothermal system
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Figure 5. Monthly chart of CO, emissions in the Vardavard electrical building before the installation of the
geothermal system
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Figure 6. Monthly chart of CO, emissions in the Vardavard electrical building after the installation of the
geothermal system
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Table 2. Comparison of annual CO; emissions in the Vardavard electrical building before and after the installation
of the geothermal system
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Table 3. Percentage of annual CO; emission savings separated by cooling and heating
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