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Software Development for the Design of
Multi-Energy Coupling System of Ground Source Heat Pump Based on C#
Sun Yin Wei Junhui Sun Linna Liu Qiming Zhen Luying
( BGI Engineering Consultants, Beijing, 100038 )

[ Abstract] Geothermal energy is one of the renewable energy sources, and the ground source heat pump system is an important
way to apply geothermal energy. To improve work efficiency, a software for designing the multi-energy coupling system of ground
source heat pumps has been developed using the WPF framework under C# programming language based on the Visual Studio
2022 development platform. The usability and accuracy of the software in practical engineering have been verified through a
certain project. The operation results of the software show that two certain ground source heat pump units and five certain air
source heat pump units can bear the cold and heat loads of the project. The annual energy consumption is 4347.36MWh, and the
total energy cost is 4.49 million yuan. The energy cost per square meter is 33.30yuan/m?. With a specific subsidy, the total
investment cost is 35.46 million yuan, and the cost per square meter is 262.66yuan/m?, which is consistent with the original design
plan.

[Keywords] Ground source heat pump; Design proposal; C# programming; WPF
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Table 2 The statistical table of energy supply indicators for this project
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Fig.18 The schematic diagram of buried holes layout for
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Table 3 The configuration of ground source heat pump units
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Table 4 The configuration of air source heat pump units
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Fig.19 The design plan table for the buried hole of this project (taken from Excel report generated by the software)
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Fig.20 The hourly cooling and heating load throughout the year of this project
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Fig.21 The comparison between the original design Energy Consumption Calculation table and the software generated

Energy Consumption Calculation table for this project
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