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AEE - Institute for Sustainable Technologies
was founded in1988 as a non-university research
institute. It is today one of the leading institutions in

the field of renewable energy and resource -
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efficiency.
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Problem/challenges identification

. Idea & concept development

® Planning & realisation

Implementation &
monitoring

@ Evaluation & optimisation

‘B

Know-how transfer

S

Roll-outs etc. for whole DH sector )

est practice scenarios

calability and transferability
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Technical
components

* Renewables
* Biomass
« Solar
* Heat pumps
* Geothermal

* Waste heat utilisation

« Energy storage

Source: AEE INTEC

\/-\
ThermaFLEX

Flexible DH networks: More than just one thing

Non-technical
measures

= User integration
« Stakeholder integration

* Innovative business models

Increasing
flexibility in the
district heating

sector

-

1

Systemic
approaches

= Sector coupling

* Integrated planning process

» Reduction of network
temperatures

« Monitoring and optimisation

« Intelligent control

» Coupling with spatial
energy planning

Outcomes

* Increased overall efficiency and
CO, emission reduction

» Decarbonisation of the district heating sector

» Affordable and secure heat supply
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Stakeholder analysis
Source: StadtLabor

Coupling with Spatial
Energy Planning
Source: AEE INTEC
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Integration of local sources and waste heat
Source: Klimafonds/Krobath
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Demonstration in various Austrian DH systems
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High temperature
~ heat pump
: Vienna — Spittelau

Waste heat utilisation
spa Vienna

Heat from sewage
Vienna - Liesing

Big Solar
Salzburg

Renewable heating
and cooling from

Eco-energy park / astewater / Vienn

vy
Salzburg =

FT

Large Scale
Solar Integration
e Miurzzuschlag

AN Energy Island
” Weiz

Retrofit and heat pump 100 % Renewable Virtual heating plant
NN Saalfelden DH Leibnitz Gleisdorf

ThermaFLEX
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Waste heat utilization spa Vienna
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Therme Wien heizt Mini-Stadtteil m

Fernwdrme fiir

Therme Wien Z N 1.900 Haushalte
in Oberlaa

Thermal- areeed heeens 3
Abwasser

bis zu 85°C

3/4 Abwdrme

54°C | Geothermie 2.600 Tonnen
CO,-Ersparnis/Jahr
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Waste heat utilization spa Vienna
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Source: Wien Energie

= \Waste heat from the thermal (waste)
water of spa Vienna (Oberlaa)

= Two heat pumps: 2,2 MW (in total)
= Refrigerant: ammonia (NH3, R717)
= Electrical boiler: 375 kW

= Heat exchanger: Titan

® Feeding in secondary DH network of \ EW.
Vienna oy — =

N ™™ N 7
9'

ThermaFLEX  m |n gperation since May 2022
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Heating and cooling with wastewater
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Abwasserstrom
(ca. 15°C)
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Heating and cooling with wastewater
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Source: Rabmer Gruppe s

e

= Use of wastewater energy for heating and
cooling of office building

= Custom-made heat exchanger
— Approx. 80 meters
— Directly placed in sewer

= Two heat pumps with in total
— 460 kW heating capacity
— 430 kW cooling capacity

" |nnovative monitoring system installed -
Influence on the sewer/waste water

w_~ " Inoperation since end of 2021
ThermaFLEX

Source: Rabme’k'éru;fpg
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Absorption heat pump — a thermally driven process
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Integration of Abs Heat pump at AustroCell Hallein
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Source heat
(industrial waste heat)

CHP  combined heat and power o
IWH  industrial waste heat o
m CS  converter station / HP Hallein
HP heat plant ‘ ?
ThermaFLEX ’

www.aee-intec.at

IWH

AustroCel
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Driving heat
(heating plant)

160 °C | I 170 °C
40 °C — — 90 °C
BM
AHP Return line heati
~ eatin
COPv~1.7 Salzburg 9
plant
60 °C — — 60 °C
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Low temperature waste heat utilization

AEE INTEC

= \Waste heat of low-temperature source
(flue gas condensation of biomass-CHP)

.
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" Cellulose manufacturer AustroCel (Hallein) _=

o
P

.

= Absorption heat pump: 8 MW

= Working pair: H,O/LIBr

" Feeding in DH network of Salzburg
= Simulation model developed

o Installation: January 2020

ThermaFLEX
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Other investigated waste heat sources
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Y KIS s / Kigbath

" Flue gas condensation units

— Biomass boiler of DH network in
Saalfelden

— Waste incineration plant Vienna
Spittelau

® |ndustry/infrastructures

— Rendering plant
Gabersdorf/Leibnitz

— Waste water treatment plant

NN _
ThermaFLEX Gleisdorf
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Waste water treatment plants as an interesting option
for waste heat utilization and sector coupling
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District heating market in Austria
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< 50 connections

50 — 250 connections
250 — 1.000 connections
> 1.000 connections oo € g A o AR o e N
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Sources: ,
™ data: www.austrian-heatmap.gv.at, map: www.openstreatmap.org bancs
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Take-home messages
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= Development and implementation of flexibility measures and
continuous adaption is vital - long-lasting process

= Use all options for improving the flexibility of DH networks
— Integrate locally available energy sources and waste heat
— Extension/densification of network - link to spatial energy planning
— Synergies to other infrastructures or ongoing developments

= Stepwise and consequent reduction of system temperatures as a
key measure - start as soon as possible

= Stakeholder/end-user integration and communication vital -
T FLEY no communication / integration, no DH system
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m Kontakt:
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Dr. Ingo Leusbrock
Tel: +43 3112 5886 261

Mail: i.leusbrock@aee.at

Web: www.aee-intec.at
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