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Introduction

Renewable energy

Renewable energy technologies use energy that is 

inherent in sunlight and geothermal heat from the 

earth core ( Dincer , 2000)

Ground source heat pumps (GSHPs) utilise the 

ubiquitous low -temperature shallow geothermal 

resources for district heating during the winter and for 

cooling during the summer ( Sanner et al., 2003)
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Introduction

Ground Source Heat Pumps

ÅClosed -Loop Systems

the  heat transfer liquid circulates in a closed loop 
and extracts the heat from the ground

ÅOpen -Loop Systems

the heat is extracted from the ground through 

groundwater wells (GHWP)
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Introduction

Open -Loop Systems

For a sustainable utilisation and to avoid decreases in 

quantity and quality

VThe used water should be discharged back

VThe temperature of the injected water is restricted 

by national guidelines

VThe temperature of the aquifer should be almost 

unaffected on a regional scale
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Introduction

Aim

Investigation of the regional potential of the 

usable shallow  geothermal energy for district 

heating under consideration of sustainability 

and economy.

Approach

Test of different placement strategies and 

building densities for energy extractions with 

open loop systems.
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Methods

GWHPs Placement

1. Spacing of production well and injection well 

(Möderl et al. 2009)

2. Extent of the temperature anomaly ; spacing of 

sequenced systems ( Sitzenfrei et al. 2009, Rauch et 

al. 2009)
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Methods

Spacing of Wells for Ground Water Heat Pumps

(Möderl et al. 2009)

The distance between 

the production well 

and the injection well is 

looked up in the 

database
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Methods

Assessment of thermal regeneration for 

improved groundwater management 

(Sitzenfrei et al., 2009)

For GWHPs with a max 

water amount of 5 l/s, 

the extent of the 

temperature anomaly is 

looked up in the  

database
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Methods

Extent of the geothermal regeneration field

For GWHPs with a max 

water amount of > 5 

l/s the extent of the 

temperature anomaly 

is calculated with 

EGON

(Rauch et al 2009)
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Methods

VIBe (Virtual Infrastructure Benchmarking)
The software VIBe (Virtual Infrastructure benchmarking) is  a tool to 

generate a complete virtual urban environment


