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1. INTRODUCTION
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Thermal Source Networks

“Networks that are mainly used as a source 

for heating and cooling by decentralized 

technologies such as heat pumps.” [1]

1. Introduction

Thermal Source Networks (TSN)
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➢ Low network temperature level

▪ Easy integration of renewable energy

➢ Heating and cooling via same infrastructure

▪ High energy efficiency

Conceptual representation of a TSN [2]
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1. Introduction

Modern Benchmark TSN
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Retrofitting industrial area

Multi-Source and Multi-Storage integration

Modularity and Adaptability

Modern 

Benchmark 

TSN
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DESCRIPTION
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The incampus

7

2. System Description

3D-model of the incampus industrial park [3]

The incampus:

➢ Planned 75 ha industrial park (mixed-use)

(up to 70 non-residential buildings)

➢ Located in Ingolstadt, Germany

Location of Ingolstadt
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2. System Description

incampus before refurbishment
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Former refinery site:

➢ Began operation 1965

➢ Stopped operation 2008

➢ Area sold in 2015

Photograph of former refinery site in Ingolstadt (before refurbishment)
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2. System Description

incampus during refurbishment
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Soil remediation process

➢ Air sparging & Soil washing
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Current State
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2. System Description

The IN-Campus:

➢ Four construction phases (CPs) planned

➢ Buildings of first construction phase

in operation as of September 2023

Site plan of the incampus area with indication of

construction phases (CP) (modified after [4]) 
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View on incampus buildings of first construction phase [3]
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OPERATION
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3. Envisaged Operation

Demand
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First construction phase (CP1) → 12 Buildings

➢ 7 GWh of heating demand

➢ 26 GWh of cooling demand

▪ Incl. waste heat from data center

Overview of the sum of thermal energy demand profiles of the buildings of CP1
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3. Envisaged Operation

Energy Sources and Sinks, and Storage Capacities
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Location of thermal sources and sinks on the IN-Campus area [4]

Location of thermal storages on the IN-Campus area

Sources & Sinks

Storage capacities
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3. Envisaged Operation

Energy Flows
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3. Envisaged Operation

Energy Flows
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RESULTS
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4. First Monitoring Results

Heating and Cooling Energy – Supply and Demand
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5. TECHNICAL

PROJECT PLANNING
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5. Technical Project Planning

Variant comparison of 1-,2-,3-pipe system as exemplary planning step
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1-pipe system 2-pipe system 3-pipe system

Unidirectional Bidirectional

Costs + o - - -

Efficiency o o + +(+)

Control o + o -

Complexity 

of installation
+ + o o

…

Ranking of network types (modified after [5])

Phases of technical project development at incampus



6. CONCLUSION & 

OUTLOOK
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6. Conclusion & Outlook
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Conclusion

➢ Incampus presents benchmark properties in terms of

▪ Retrofitting

▪ Multi-source / multi-storage integration

▪ Modularity

Outlook

➢ Show transferability to other sites

➢ Establish continuous / extended energy monitoring

➢ Control systems, etc.
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