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Motivation

Ecological advantages

 About half of Europe's final energy consumption is needed for heating and cooling [1]

 Assessment of the potential environmental impact of a product over its entire life cycle

 Strong differences in the share of renewable energies for heating and cooling among European

[4]; Standardised in DIN EN ISO 14040/44

countries: (2020: Sweden: 66 %, Germany: 15 %, Netherlands: 8 %, Ireland: 6 %,

 Impact categories:

EU average: 23 %) [2]

•

Global Warming Potential (GWP)

•

Acidification potential (AP)

80%

•

Eutrophication potential (EP)

60%

•

Ozone Depletion Potential (ODP)

40%

•

Photochemical Ozone

20%

 Geothermal energy, especially the geothermal use of mine water, has great local potential [3]
→ economically and ecologically reasonable?
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 The heat is transferred to an inter-

 Mine water reduces CO2 emissions by at least 50 % compared to fossil energy sources
 Fossil fuels cause higher annual environmental costs due to air pollutants and greenhouse

Economic advantages

gases [4].
 Environmental impact of mine water geothermal energy is mainly during the operating phase
(power supply) → use renewable energies for power generation

Technical risk - fouling
Transmitted heat quantity ↓
Pressure loss ↑
Operating costs ↑
Maintenance costs↑
Efficiency ↓

 Mine water carries loads (e.g. bacteria,
dissolved/undissolved matter and other
suspended solids)
 Fouling can have a significant impact on the
efficiency of the mine water geothermal
system
 If heat is extracted (heating) or supplied
(cooling) in the heat exchanger, this can lead
to precipitation in the tubes, filters and in the

data, figure: [7]

heat exchanger

Outlook
 Promote the expansion of the energy source mine water geothermal energy, e.g. through

<

 CO2 tax with significant influence in the future (increases e.g. in Germany to 55 - 65 €/t CO2
by 2026 [8]) → Price of fossil energies ↑
 Especially with combined use of mine water geothermal energy for heating and cooling,
technology is competitive compared to fossil energy sources
 Efficient operation is essential for stable operating costs

market incentive programmes (investment costs ↓).
 Develop concepts and evaluate the efficiency of district concepts and coupling of renewable
energy sources (electricity costs ↓, investment costs ↓)
 Ensure long-term efficiency of plants (fouling reduction) → TU Bergakademie Freiberg tests
innovative heat exchanger design and new combinations of materials
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