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Background 

 Embedded in Climate and Energy Strategy Styria 2030 (KESS)

 Energy efficiency and excess heat utilization key aspects of KESS

 Action plan 2019-2021:

− Update of the Excess Heat Cadaster Styria (=measure E-03)
− Interface to Heat Atlas Styria (=measure G-02)
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Definition of Excess Heat Potentials
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Applied methods for data collection

#1 Publication-based Bottom-Up Analysis

− Focus on 28 largest energy-intensive industries
− Full energy balance based on public available reports and databases

#2 Questionnaire based Bottom-Up Analysis

− Focus on SMEs but sent out to all
− 460 companies with >25 employees

#3 Statistics-based Top-Down Analysis
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Results - Summary

 Technical Excess Heat Potential: 7.58 TWh/a

− 9% used (0.70 TWh/a)
− 91% not-used (6.88 TWh/a)

 Low temperature dominant at not-used potential

− 82% <50 °C 5.63 TWh/a
− 9% 50-100 °C 0.62 TWh/a
− 9% >100 °C 0.63 TWh/a

 Put into perspective …

− 14% of Styrian final energy demand (52.40 TWh/a)
− 29% of Styrian final heating demand (25.78 TWh/a)

Gössinger-Wieser A. et al., 2020

Klimabericht 2019, Zahlen, Daten 

und Fakten der 

Treibhausgasemissionen und des 
Klimastatus in der Steiermark
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Result - Used/Unsused Technical Potentials per Sector

 213 unused excess heat sources from 120 companies 

 58 utilized excess heat sources from 39 companies 
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Method - Categories of Excess Heat Streams

 Flue gas 
− … sensible heat from all combustion processes

 Condensation
− … condensation of vapors and flue gas

 Water cooling and waste water
− … all water-bound re-cooling processes as well as waste water

 Air cooling machines
− …. air-bound excess heat from machines like air compressors

 Product waste heat and production halls
− … heat from hot products or hot air from production halls with ovens
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Result - Temperature levels and excess heat categories



AEE – INSTITUT FÜR NACHHALTIGE TECHNOLOGIENwww.aee-intec.at ISEC 2022 - Graz | 07.04.2022

Digital planning in GIS Styria
Overall objectives

 Georeferencing of excess heat
potentials

 Zoning of potential future excess
heat utilization

 Data integration in the GIS Styria 
system as a new layer

 Determination of data usage (role
concept)

 Data integration to Heat-Contact-
Plattform

GIS-Stmk Fach- und Basiskarten

Abwärme-
kataster
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Digital planning in GIS Styria 
Method

 Zoning Excess Heat Utilization

− 1) Calc max. distance of
excess heat utilization
(temperature, heat load, 
operating hours, …)

− 2) Puffer zones around excess
heat source

− 3) Overlay with Corine Land 
Cover Layer (Source)

− 4) Overlay with heat density
map of GIS Styria (Outlook)

Radius [m] = f (P[kW], Last [h/a], ΔTm [°K])
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Digital planning in GIS Styria 
Results

 Live-Demo: Implementation in GIS Styria (temporary Link)
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Digital planning in GIS Styria
Link to Heat Atlas Styria

 Example: City of
Kapfenberg 
Heat density map
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Digital planning in GIS Styria
Link to Heat Atlas Styria

 Example: City of
Kapfenberg 
District heating
piping (existing)
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Digital planning in GIS Styria
Link to Heat Atlas Styria

 Example: City of
Kapfenberg 
Combined zones

 Heat demand
density

 District heating
piping

 Excess heat
utilization
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Heat-Contact-Platform („Tinder for Heat“) 

 Objective: Quick and easy coupling of Excess heat „Suppliers“ und Excess
heat „Clients“

 Central product function: Store, show and provide data on excess heat to
planners and excess heat users

 Results

− Survey with >200 stakeholders  positive feedback on implementation
− Concept („Lastenheft“) for implementation ready
− Data integration from Excess heat PostGreSQL database prepared

Online article
(German) 

Industry
District heating operators
Planning office

Public office
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Recommendations and Outlook 
91% of technical excess heat potential not used!

 Technological components to utilize low-temperature excess heat

− Low temperature grids and anergy grids
− Large-scale heat pumps (compression and absorption)
− Large-scale storage (pit storage)

 Improve know-how and data availability

− Integration in GIS Styria (Digital Atlas Styria)
− Concept to start Heat-Contact-Plattform is available! 
− Regular update of the excess heat database

(framework and work-flow is set up and can be repeated quickly and 
efficiently)
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Recommendations and Outlook 
91% of technical excess heat potential not used!

 Innovation in district heating operation

− Cross-regional district heating networks to utilize excess heat from energy
intensive industries to city centers

− Funding of innovations by State and Region
− Effects of gas substitution on excess heat have to be assessed

 Spatial energy planning

− Consequent development and implementation of the spatial energy
planning strategy of Styria

− Higher focus on industries in energy planning (both energy demand and 
excess heat potential)

 Excess heat can play a major role in the energy transition
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