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- Heat extraction rates
- Water resitrctions for

geothermal HP

Techno-economic data:
- Grid adequation costs
- Energy costs
- COP of Air/water and Brine/\Water heat pumps
Heating demand value per type of building

kilowatt using just 5% city footprint.

In contrast, basket collectors require 11%,
and horizontal collectors 57% of space.
The increased electricity demand across
building types (Fig. 3). For 2400 hours
annually, AHPs raise electricity demand by

VDI Standards 4640

300%, mainly affecting commercial
buildings. GHPs increase demand by
170%, satisfying 75% of city heat demand
due to GHP installation constraints.
Networked GHPs meet 100% of demand,
raising energy use by 174%, but reducing
strain on commercial and other building
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Results at city level
- Potential of
geothermal heat supply
- energy and power
requirements
- Anual energy cost
- Grid Investment

Buildings calculations:
- Energy and power
requirements
- Anual energy cost
- Grid investments
- Self sufficiency
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There were three main sources of data for 100% = = = =

the use-case city of Oldenburg (Fig. 1):

 georeferenced data of the city
infrastructure (buildings and their type).

 georeferenced datasets for heat
extraction rates (heat potential) and
water restrictions.

A database of heat pump models for
coefficient of performance and e
references to VDI standard 4640.

Fig. 1: Scope and modelling approach.
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1. Introduction

Almost 80% of EU residential energy is
used for heating, primarily from fossil fuels,
causing high CO, emissions.

To decarbonize heating in cities, ground
source (GHP) and aerothermal heat pumps
(AHP) is investigated in this work.

Fig. 3: Increased electricity demand for each scenario

due to heat pumps installation

Conclusions and Outlook

Open source data enables modeling
building heat demand and estimating
heat supply with shallow ground
source heat pumps.

2. Research Questions

+ What type of shallow geothermal energy Three scenarios were under investigation

system (SGES) is most suitable for cities?  (F18- 2) |

+ How to evaluate the potential of ° Heatdemandsupplied by AHP * Borehole heat exchangers, with a 2.2
geothermal energy in urban areas using - €at demand supplied by decentralized m2/kWh surface area, are optimal for
open source data sources? GHP. urban geothermal energy systems.

 Decentralized AHPs where geothermal
energy isn't permitted and networked
heat pumps up to 400m depth.

* Could SGES reduce the pressure on the

power distribution grids in cities? Proximity to groundwater is the most

relevant constraint for the use of
GSHPs. 24.6% in Oldenburg.
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Scenario 1
Heat supply with
aerothermal heat pumps and
networked geothermal heat
pumps

Heat supply with
decentralized geothermal
heat pumps

Heat supply with
decentralized
aerothermal heat pumps

 Compared to aerothermal heat pumps,
networked ground source heat pumps
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