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Solar  process  heat  -  criteria  for  comparing  renewable  
technologies

Saalfelden

HEAT  NETWORKS  IN  TRANSITION

Local  heating  network  4.0

Conferences,  seminars,  excursions,  AEE  advice

User  and  stakeholder  integration  at  the

EDITORIAL

Social  Urban  Mining:  Circular  Economy  and  Employment  in  Building  
Demolition

Christian  Fink

Innovation  Quarter  Lavanttal

In  addition  to  the  effects  of  climate  change,  the  

current  geopolitical  and  energy  policy  developments  

are  making  us  very  clearly  aware  that  we  finally  have  

to  seriously  break  the  fossil  dependency  of  our  

energy  consumption.  With  around  65  percent  of  its  

supply  coming  from  fossil  fuels,  the  heating  sector  is  
severely  affected  and  faces  enormous  challenges  

with  regard  to  the  necessary  “heat  transition”.  The  

"Renewable  Heat  Act",  which  is  intended  to  regulate  

the  phase-out  of  fossil  fuels,  is  overdue  and  is  stuck  

in  the  division  of  competences  between  the  federal  

and  state  governments.  Time  lost,  as  the  current  legal  

framework  still  allows  gas  heating  to  be  installed  even  
in  new  builds.  The  current  implementation  status  of  

the  law,  the  framework  and  the  planned  timetable  are  
presented  in  the  leading  article  of  "sustainable  

technologies".

Intelligent  controls  for  the  optimized  operation  of  heating  
networks

Young  DECA  Awards  2022

NEW  PROJECTS /  YOUNG  DECA  AWARD  2022

Phasing  out  gas  with  heat  pump  technology  in  renovation

Heating  networks  in  transition:  solutions  and  elements  
for  flexibility

35  portrait

Modernization  concepts  for  the  biomass  heating  plant

Implementation  of  low-temperature  district  heating

INDUSTRIAL  SYSTEMS

I  wish  you  a  lot  of  fun  reading

BUILDING

"Lighthouse"  demonstration  building

Development  of  heating  networks

The  draft  of  the  Renewable  Heat  Act

Innovative  use  of  waste  heat  for  the  decarbonization  of  heat  
supply  in  Vienna

AEE  INTEC  employee  Michael  Gumhalter  wins

A  central  challenge  of  the  heat  transition  is,  among  
other  things,  the  decarbonization  of  district  heating.  

Urban  district  heating  in  particular  is  heavily  
dependent  on  fossil  fuels.  Transforming  existing  

central  systems  into  locally  available,  renewable  

energy  sources  goes  hand  in  hand  with  

decentralization  and  sector  coupling.  The  resulting  

increase  in  system  complexity  places  additional  

demands  on  planning,  implementation  and  operation  

and  requires  new  approaches.  The  large-scale  

research  project  ThermaFLEX  has  developed  new  

approaches  at  the  interface  between  research  and  

application  and  implemented  them  in  10  demonstrators.  

It  was  impressively  shown  that  the  transformation  

can  also  succeed  quickly  in  heat  networks.
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The  draft  for
renewable
heat  law
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The  stock  of  coal  heaters  is  around  11,000

Systems  (house  central  heating  and  

individual  ovens)  low.  In  contrast,  the  

stock  of  fossil  gas  heating  systems  is  

comparatively  high  with  1.25  million  
systems,  of  which  over  a  million  are  in  

residential  buildings  and  the  rest  in  

service  buildings.

On  the  other  hand,  a  gradual  conversion  of  the  heating  

systems  must  be  made  possible  in  order  not  to  overwhelm  
domestic  companies  and  also  the  heat  pump  and  biomass  

heating  system  market.  After  all,  the  conversion  has  to  start  

now  in  order  not  to  lose  any  more  valuable  time.

According  to  calculations  by  the  Federal  Environment  

Agency,  around  530,000  oil  heating  systems  (central  

heating  systems  and  individual  stoves)  are  currently  being  

operated  in  residential  buildings  in  Austria,  and  there  are  

also  around  100,000  oil  heating  systems  in  service  buildings.

So  that  this  large  number  of  1.9  million  heating  systems  

can  be  converted,  many  qualified  professionals  are  needed,  
above  all  plumbers  and  heating  technicians.

A  central  building  block  for  this  is  the  gradual  

decarbonization  of  heat  supply  in  the  building  sector.  

Heating  systems  in  buildings  are  responsible  for  10%  of  all  

greenhouse  gas  emissions  in  Austria.  The  main  causes  are  

heating  systems  based  on  fossil  fuels,  which,  according  to  

Statistics  Austria,  account  for  around  42%  of  the  total  use  
of  energy  sources  for  space  heating  and  hot  water  in  private  

households.  Above  all,  the  use  of  natural  gas  has  increased  

significantly  in  importance  compared  to  1990  with  a  current  

share  of  25%,  which  is  why  it  is  particularly  important  to  

reverse  the  trend  and  switch  quickly  to  climate-friendly  

alternatives.

There  are  therefore  a  total  of  around  1.9  million  heating  

systems  that  are  operated  with  fossil  fuels  and  will  have  to  

be  converted  to  climate-friendly  alternatives  by  2040  at  the  

latest  as  part  of  the  heat  transition.  The  climate-friendly  
alternatives  include  heat  pumps,  biomass  heating  systems,  

solar  thermal  energy,  geothermal  energy  and  district  
heating,  which  will  be  operated  exclusively  on  the  basis  of  
waste  heat  and  renewable  energy  sources  by  2040  at  the  

latest.  Due  to  their  high  exergy  content,  renewable  gas  and  

renewable  liquid  energy  carriers  are  far  too  valuable  energy  

carriers  to  be  burned  for  space  heating  or  hot  water  

generation.  Rather,  they  should  be  reserved  for  the  so-

called  "hard  to  abate"  sectors  in  which  other  energy  sources  

cannot  be  used  efficiently.

Heidelinde  Adensam

he  current  fossil  energy  supply  

crisis  makes  it  clearer  than  ever  how  

important  it  is  to  have  a  rapid  energy  

transition  and  the  associated  

independence  from  fossil  fuels.  Volatile  

oil  and  gas  prices  and  the  uncertainty  as  
to  whether  there  will  still  be  enough  gas  
available  for  households  and  industry  in  
the  coming  weeks  point  clearly  in  the  

direction  of  phasing  out  fossil  fuels  and  

make  rapid  action  necessary.  In  addition,  the  greenhouse  

gas  reductions  required  by  the  Paris  Agreement  and  the  

European  Union  projects  resulting  in  the  legal  acts  of  the  

“Fit  for  55”1  package  are  decisive  for  the  ambitious  goal  set  
in  the  government  program  of  achieving  climate  neutrality  

in  Austria  by  2040 .

(Thermal  baths  in  individual  apartments).

Subsidies  are  a  proven  and  well-suited  in

With  around  650,000  systems,  gas  floor  

heating  accounts  for  the  largest  share  of  

fossil  gas  heating  systems
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Source:  Federal  Ministry  for  Climate  Protection,  Environment,  
Energy,  Mobility,  Innovation  and  Technology

1  The  EU  target  is  to  reduce  net  greenhouse  gas  emissions  by  at  least  55%  by  2030.  The  Fit  for  55  package  aims  to  bring  EU  legislation  in  line  with  
this  goal.

instrument  to  support  the  gentle  and  gradual  transition  
to  sustainable  heating  systems.  The  federal  and  state  
governments  are  providing  large  amounts  of  funding  
in  the  medium  term:  on  the  federal  side  alone,  1.9  
billion  euros  are  available  as  part  of  the  renovation  
offensive  from  2021  to  2025,  among  other  things  for  
switching  to  climate-friendly  heating  systems.  The  
socially  weakest  households  are  supported  with  the  
“Clean  heating  for  all”  subsidy,  which  can  cover  up  to  
100%  of  the  costs  of  replacing  the  heating  system.  In  
addition,  subsidies  are  also  awarded  at  state  level  and  

help  is  offered  in  the  form  of  free  energy  advice.

The  Renewable  Heat  Act  will  –  as  soon  as  it  comes  into  force

Dr.  Heidelinde  Adensam  heads  the  "Energy  Efficiency  and  Heat"  department  in  the  Federal  Ministry  for  
Climate  Protection,  Environment,  Energy,  Mobility,  Innovation  and  Technology  and  is  therefore  involved,  
among  other  things,  in  coordinating  the  heat  strategy.

EDITORIAL  4  5

It  is  now  important  to  act  quickly  and  decisively  in  
order  to  achieve  the  smoothest  possible  transition  to  a  
renewable  and  climate-friendly  heating  future.

an  immediate  ban  on  the  installation  of  gas  heating  in  
new  buildings  in  a  first  phase.  In  addition,  oil,  coal  and  
liquid  gas  heaters  that  are  no  longer  functional  should  
only  be  replaced  with  climate-friendly  alternatives.  
Starting  in  2025,  very  old  oil,  coal  and  liquid  gas  
heating  systems  will  have  to  be  replaced  even  if  they  
are  still  functional.  In  the  medium  term,  decentralized  
oil,  coal  and  liquid  gas  heating  and,  in  areas  where  
district  heating  is  available,  also  gas  heating  (i.e.  gas  
boilers)  are  to  be  converted  to  central,  climate-friendly  
solutions  for  the  entire  building.  In  a  second  phase,  
comparable  provisions  are  to  be  extended  to  fossil  gas  
and  gas  heating  systems  are  to  be  gradually  replaced  
by  heat  pumps,  biomass  heating  systems,  solar  
thermal  systems  and  district  heating  connections.  In  
buildings  where  the  conversion  to  climate-friendly  
heating  is  not  possible  for  technical  or  health  reasons,  
the  continued  operation  of  fossil-fuelled  heating  
systems  will  still  be  possible  for  a  limited  period  of  time  
until  2035  or  2040  at  the  latest.

However,  since  subsidies  alone  will  not  be  enough  to  
quickly  and  continuously  complete  the  transformation  
process  by  2040,  experts  from  the  federal  and  state  
governments  have  jointly  drawn  up  a  draft  for  a  
Renewable  Heat  Act  that  sets  the  legal  course  for  the  
conversion  to  fossil  fuel  heating .  The  path  to  phasing  
out  coal  and  oil  heating  was  already  taken  in  2020  with  
the  ban  on  installing  oil  and  coal  heating  in  new  
buildings.  The  further  steps  towards  decarbonization  
with  the  goal  of  climate  neutrality  include  in

Further  information /  links  in  the  e-paper

occurs  -  take  an  essential  further  step  towards  
independence  from  fossil  fuels.

Further  information  can  be  found  at  www.kesseltausch.at  or  on  the  homepage  of  the  environmental  promotion  (https://
www.umweltfoerderung.at/privatpersonal/sauber-heizen-fuer-alle-2022.html ).  The  offers  for  energy  advice  are  available  on  the  
klimaaktiv  homepage  (https://www.klimaaktiv.at/service/beratung/energieberatungen.html)  summarized.

Planned  schedule  for  phasing  out  fossil  
fuels  in  the  draft  of  the  Renewable  Heat  
Act.  (MGW  –  multi-storey  residential  building)
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Solutions  and  elements  for  

flexibility

Heating  networks  in  transition:

Due  to  the  resulting  larger  number  of  generating  plants  on  

the  one  hand  and  due  to  limited  temporal  availability  

(fluctuations)  on  the  other  hand,  the  degree  of  complexity  

increases,  which  in  turn  increases  the  need  for  flexibility  
options.  Components  and  elements  such  as  heat  storage  

(central,  decentralized),  coupling  of  energy  sectors  and  

infrastructure,  smart  control  concepts  and  the  integration  of  

users  are  of  great  importance.

In  order  to  quickly  increase  the  renewable  share  in  the  

district  heating  supply  from  currently  around  50  percent,  

sustainable  heat  sources  of  local  origin  must  be  integrated.  

Biomass  is  an  important  part  of  this

In  addition  to  the  corresponding  political  and  legal  

framework,  projects  at  the  interface  between  research  and  

demonstration,  such  as  the  "ThermaFLEX"  lead  project,  

are  also  necessary.

The  challenges  for  district  heating

While  district  heating  networks  today  are  mainly  supplied  

centrally  with  a  few  generation  plants,  the  use  of  local  

resources  requires  more  decentralization  of  the  heat  

generation  plants.

he  need  to  move  away  from  fossil  fuels  is  currently  
making  us  aware  not  only  of  climate  change,  but  also  of  

geopolitical  and  energy  policy  developments.  A  rapid  and  

complete  decarbonization  of  the  district  heating  sector  

represents  a  major  challenge.

Supporting  the  necessary  transformation  process  is  the  

goal  of  the  large-scale  research  project  "ThermaFLEX"  led  

by  AEE  INTEC,  together  with  a  transdisciplinary  team  of  28  

project  partners:  Technical,  non-technical  and  systemic  
measures  were  combined  and  implemented  in  demonstration  

projects.  The  entire  process  was  accompanied,  from  

problem  identification  to  concept  development,  detailed  

planning  and  implementation,  data  monitoring  and  

optimization.  System  assessments  using  life  cycle  analyzes  

were  carried  out,  as  were  the  development  of  best  practices  

and  roll-out  scenarios  (see  graphic  below).

Specifically,  we  are  talking  about  the  increased  use  of  deep  

geothermal  energy,  various  waste  heat  sources,  large  heat  
pumps,  solar  thermal  energy,  power-to-heat  and,  in  the  
area  of  combined  heat  and  power  generation,  also  green  

gas.

At  the  same  time,  highly  integrated  planning,  implementation  

and  operational  management  processes  will  gain  in  

importance,  e.g.  B.  new  facets  of  energy  space  planning,  

methods  for  life  cycle  analysis  and  stakeholder  integration  

(see  article  “Users  and  stakeholder  integration  in  the  

development  of  heating  networks”  on  page  18  in  this  issue)  

as  well  as  in  the  area  of  data  analysis  and  monitoring  in  

operational  management.role,  although  the  contribution  to  the  decarbonization  of  the  

district  heating  sector  will  be  limited  due  to  the  resource  

requirements  in  other  sectors  and  the  fundamental  resource  

limitations.  So  it  also  needs  to  address  other  energy  carriers  

and  heat  sources,  e.g.  B.  can  also  be  made  usable  by  

coupling  energy  sectors.

Christian  Fink,  Ingo  Leusbrock,  and  Joachim  Kelz

Location  Gabersdorf  for  the
heating  network  in  Leibnitz

Use  of  industrial  waste  heat

Machine Translated by Google
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Virtual  heating  plant

100%  renewable

heat  and  cold

(big  solar)

•  Renewable  heating  and  cooling  from  waste  water  -  Wien  

Kanal:  At  the  location  of  the  new  company  headquarters  of  

Wien  Kanal,  the  energetic  use  of  waste  water  for  heating  and  

cooling  was  realized.  This  involved  innovative  heat  
exchanger  and  heat

•  Virtual  heating  plant  in  Gleisdorf:  Central  element  of  the

HEAT  NETWORKS  IN  TRANSITION  6

Modernization  concept,  with  phase  1,  the  technical  

modernization  of  the  heating  plant  through  flue  gas  recirculation,  

E-filter  integration,  increase

Phasing  out  the  heat  supply  with  natural  gas  by  using  

fluctuating  waste  heat  (maximum  4  MWth)  from  a  production  

facility  through  bidirectional  coupling  of  two  district  heating  
networks.  The  implementation  took  place  in  March  2021  and  

will  be  optimized  through  the  development  of  a  higher-level  

predictive  control  of  grid  and  generation  systems.

The  concept  development  was  the  coupling  of  district  heating  

with  the  municipal  sewage  treatment  plant.  The  concept  will  
deliver  in  the  first  expansion  stage  from  summer  2022

•  100  percent  renewable  district  heating  for  Leibnitz:

of  flue  gas  condensation  to  550  kWth  and  150  m³

•  Use  of  industrial  waste  heat  in  Hallein  and  the  Salzburg  Eco-

Energy  Park:  concept  development  for  absorption  heat  pumps  

(AWP)  on  an  industrial  scale.

•  Use  of  waste  heat  Therme  Wien:  Use  of  the  waste  heat  in  
the  thermal  water  after  internal  use  in  the  Therme  Wien.  The  

waste  heat  from  the  waste  water  is  integrated  into  Vienna's  

district  heating  system  using  a  heat  pump  concept  (2.2  MWth) .

The  ThermaFLEX  –  demonstrators  and  

measures

Since  May  2022,  the  plant  has  been  supplying  heat  for  around  
1,900  households.

•  Modernization  concept  and  heat  pump  integration  in  

Saalfelden:  Development  of  a  2-stage

with  flue  gas  condensation  as  a  heat  source,  modular  CO  

lambda  control,  decentralized  heat  pumps  to  increase  capacity)  

will  be  discussed  in  detail

pump  systems  with  a  heating  capacity  of  460  kWth  and  

a  cooling  capacity  of  430  kWth

The  demonstration  projects  use  a  wide  range  of  different  
measures,  heat  sources  and  flexibility  elements.  The  focus  

was  on  10  locations  in  small,  medium-sized  and  large  district  

heating  supply  areas  in  Styria,  Salzburg  and  Vienna,  whose  

core  elements  of  the  district  heating  networks  are  explained  

below.

worked  out.

combined.  The  entire  system  was  commissioned  in  

autumn  2021.

Heat  storage  tank,  implemented  in  autumn  2020.

4,000  MWh  of  thermal  energy  from  wastewater  (approx.  500  

kWth)  and  biogas  (approx.  100  kWth).  In  addition,  a  completely  
new  control  system  was  developed  and  implemented  for  the  

“virtual  heating  plant”.

•  Vienna-Spittelau  high-temperature  heat  pump:  concept  

development  for  the  Spittelau  waste  incineration  plant.  The  

concept  is  based  on  using  the  waste  heat  from  the  flue  gas  

condensation  of  the  incineration  plant  as  a  heat  source  for  a  

high-temperature  heat  pump  (16  MWth).  The  multi-stage  

construction  process  will  start  in  2022.

•  Large-scale  solar  thermal  system  Mürzzuschlag:  In  

Mürzzuschlag,  in  2020,  the  integration  of  a  5,000  m²

Phase  2  (heat  pump  integration  with  around  750  kWth

large  solar  thermal  system  in  combination  with  a  180  m³  

storage  tank  for  the  heating  network.  An  expansion  by  a  

further  2,000  m²  of  collector  area  and  additional  storage  is  

planned  for  autumn  2022.

Source:  AEE  INTEC

7

ThermaFLEX  methodology  and  elements  for  the  
development  of  flexibility  concepts  Source:  AEE  INTEC

Locations  of  ThermaFLEX  demonstrators
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In  addition  to  the  accompanying  data  monitoring,  holistic  

system  and  life  cycle  analyzes  were  carried  out  for  

evaluation.  This  represents  a  completely  new  scientific  

method  for  heating  networks  and  takes  the  entire  value  

chain  into  account.  The  results  of  these  analyzes  clearly  

showed  the  effects  of  the  measures  taken  on  greenhouse  

gas  emissions  and  primary  energy  consumption.  A  high  

potential  for  multiplication  and  scalability  were  demonstrated  

through  the  development  of  utilization  strategies.

Main  results  and  outlook

The  first  measure  included  the  implementation  of  a  new  

AWP  (8  MWth)  to  increase  waste  heat  utilization  at  the  
AustroCel  site  in  Hallein  in  January  2020.  The  second  
concept  included  the  development  of  an  eco-energy  park  

for  the  city  of  Salzburg  (biomass  boiler  with  around  9  MWth,  

Biomass  CHP  with  around  8  MWth,  absorption  heat  pump  

around  14  MWth)  and  is  technically  complete.  The  
implementation  is  currently  being  evaluated  with  the  new  

regulatory  framework.

The  lead  project  ThermaFLEX  is  funded  by  the  Climate  and  

Energy  Fund  and  carried  out  under  the  umbrella  of  the  

Green  Energy  Lab  as  part  of  the  "Showcase  Energy  Region"  

program.

just  as  necessary  as  the  use  of  new  methods,  and  must  

always  be  in  the  overall  context  of  a  long-term

•  Large-scale  solar  thermal  system  Salzburg  (Big  Solar  

Salzburg):  Extended  concept  development  for  a  large-scale  

solar  thermal  system  (around  30,000  m²  collector  area),  a  

large-scale  water  heat  storage  tank  (around  20,000  m³)  and  

the  integration  of  an  absorption  heat  pump  (around

"Heating  networks  are  ideal  for  integrating  renewable  energies  and  waste  heat  and  enable  coupling  with  other  

energy  sectors  or  energy  infrastructures.  In  this  context,  it  is  important  to  cushion  the  differences  between  

generation  and  consumption  through  flexible  storage  capacities  and  intelligent  control  strategies."

14MWth ).  No  implementation  decision  has  yet  been  made  
for  the  project.

Theresia  Vogel,  Managing  Director  of  the  Climate  and  Energy  Fund

All  of  these  steps  led  to  a  variety  of  learning  effects  for  

further  development  and  transfer  to  the  entire  sector  of  grid-

connected  heat  supply.  In  order  to  further  advance  the  heat  

transition  in  the  district  heating  sector,  however,  further  

research  projects  are  required  at  the  interface  to  

implementation,  which  deal  with  issues  that  have  not  yet  

been  fully  resolved,  such  as  e.g.  B.  deal  with  the  topic  of  

long-term  storage,  the  phase-out  from  the  large  gas  CHP  

plants  and  further  topics  of  digitization.

Further  information /  links  in  the  e-paper

•  Heat  from  waste  water  Vienna  –  Liesing:  Concept  

development  for  the  use  of  waste  water  directly  from  the  

sewer  as  a  heat  source  for  a  2  MWth  heat  pump  and  
feeding  it  into  a  secondary  network  of  district  heating  

Vienna.  No  implementation  decision  has  yet  been  made  for  

the  project.

ThermaFLEX  has  shown  that  large-scale  implementations  

are  also  possible  in  a  relatively  short  time.  An  integrated  

system-level  perspective  is

development  strategy.

Ing.  Christian  Fink  is  the  managing  director  of  AEE  INTEC.  c.fink@aee.at

Dipl.-Ing.  dr  Ingo  Leusbrock  is  the  manager,  i.leusbrock@aee.at,  and  Dipl.-Ing.  (FH)  Joachim  Kelz  is  a  research  associate  in  

the  “Cities  and  Networks”  department  at  AEE  INTEC.  j.kelz@aee.at

Thermaflex  project  https://thermaflex.greenenergylab.at/
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Daniel  Muschick,  Valentin  Kaisermayer,  Markus  Goelles,

Since  the  transfer  capacity  of  the  transfer  station  is  limited  and  

the  direction  of  heat  transport  cannot  be  reversed  at  will,  the  

question  arises  as  to  when  and  how  much  heat  should  be  

transported  from  one  network  to  the  other.  In  order  to  be  able  

to  answer  this  question,  the  filling  levels  of  the  heat  storage  
tanks  installed  in  the  respective  networks,  the  current  heat  

production  and  availability  of  the  boilers,  but  above  all  the  

expected  heat  demand  of  the  customers  and  the  expected  
waste  heat  from  the

he  energy  transition  towards  renewable  energy  sources  

also  requires  a  heating  transition  in  Austria.  Densely  built  
areas  and  municipal  infrastructures  have  great  potential  for  

this.  Instead  of  individual  heaters,  heating  and,  in  the  future,  

also  cooling  networks  will  be  able  to  extract  heat  from  e.g.  B.  

solar  or  geothermal  energy,  waste  heat  from  industrial  
processes  but  also  from  the  waste  water  and  the  sewage  
system  to  use  and  implement  efficiently.  The  integration  of  

energy  storage  makes  it  possible  to  compare  the  generation  

and  consumption  of  heat  and  cold  over  time.

In  the  south  of  Styria,  not  only  have  the  communities  around  

Leibnitz,  Tillmitsch  and  Wagna  grown  together,  but  also  their  
district  heating  networks.  The  connection  by  means  of  a  

bidirectional  heat  transfer  station,  i.e.  one  that  can  be  operated  

in  both  directions,  can  now  also  supply  the  north  with  excess  

waste  heat  extracted  in  the  south  from  animal  carcass  

processing  in  summer.  On  the  other  hand,  the  southern  

network  in  Leibnitzerfeld  can  benefit  from  the  biomass  boilers  
of  the  other  networks  during  colder  times  of  the  year  and  on  

weekends  if  the  waste  heat  alone  does  not  cover  the  demand.  

A  peak-load  boiler  that  runs  on  fossil  gas  therefore  has  to  be  
used  much  less  frequently,  which  greatly  reduces  costs  and,  

above  all,  CO2  emissions.

HEAT  NETWORKS  IN  TRANSITION  8

Leibnitz  heating  network

Christian  Halmdienst,  Jakob  Binder,  and  Joachim  Kelz

energy  management  system  in

However,  the  increasing  integration  of  several  heat  sources,  

some  of  which  are  volatile,  and  the  integration  of  storage  

facilities  in  combination  with  ongoing  expansion  and  

densification  of  the  networks  also  entails  technical  challenges.  

In  comparison  to  the  operation  of  simple  heating  networks,  

e.g.  B.  with  a  producer  at  one  location,  in  future  several  energy  

sources  and  storage  systems  at  several  locations  must  be  

coordinated  and  connected  in  the  best  possible  way  in  order  

to  ensure  security  of  supply.  Overcoming  these  challenges  

requires  higher-level  and  intelligent  control  strategies.  Two  

possible  approaches  to  such  control  strategies  were  developed  

in  the  ThermaFLEX  project  and  implemented  and  demonstrated  

in  two  heating  networks  with  two  demonstrators.

D

9

Central  heating  system  at  the  Gabersdorf  
site  for  waste  heat  recovery  from  industry  
and  corresponding  thermal  storage

Regulations  for  
the  optimized  operation  
of  heating  networks

intelligent
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The  existing  control  systems  of  individual  units  (boiler  systems,  

solar  systems,  heating  network  control,  controllers,  etc.),  the  

existing  sensors  and  the  data  infrastructure  are  used  and  

equipped  with  the  intelligence  of  the  "virtual  heating  plant".  This  

is  a  white-box  approach  that  uses  a  mathematical  model  of  the  

entire  heating  system,  real-time  operating  data  and,  based  on  

this,  network  simulations  and  forecasts  of  future  operating,  

storage  and  heat  demand  conditions  in  order  to  generate  
optimized  control  parameters  and  thereby  improving  the  

efficiency  of  the  entire  heating  network.

After  the  first  implementation  of  the  "virtual  heating  plant",  the  

new  control  approach  was  validated  and  further  developed  in  
several  stages.  In  addition,  the  concept  was  combined  with  an  

intelligent  storage

Replaced  gas  with  biomass  and  saved  825  tons  of  CO2.  
Maintenance  and  inspections  of  the  biomass  boilers  can  also  

be  better  planned  and  implemented  during  the  summer  months,  

since  the  supply  from  the  south  is  guaranteed.  Another  positive  

effect  is  the  increase  in  security  of  supply.  In  order  to  access  

the  full  potential  of  the  energy  management  system,  work  is  

currently  being  done  to  control  all  generation  systems  through  

the  control  system.  The  first  results  show  considerable  further  

potential  for  reducing  CO2  emissions,  as  the  storage  can  be  

operated  more  dynamically  and  the  use  of  gas  boilers  can  be  

further  reduced  as  a  result.

Since  the  commissioning  of  the  bidirectional  transfer  station  in  

April  2021,  the  energy  management  system  has  been  active  

as  a  control  strategy  and  admits  the

transmitted  power.  The  first  operating  experiences  and  the  

accompanying  monitoring  impressively  showed  their  usefulness:  

From  April  to  December  2021,  around  3,300  MWh  fossiles

Jakob  Edler,  Managing  Director  of  Bioenergie  Wärmeservice  GmbH

The  “Virtual  Heating  Plant”  in  the  Gleisdorf  heating  network

"The  expansion  of  renewable  district  heating  requires  partnership-based  cooperation  and  innovative  control  concepts  in  

order  to  make  the  best  possible  use  of  the  large  number  of  different  heat  sources.

Both  were  successfully  implemented  and  demonstrated  with  our  partners  from  the  ThermaFLEX  research  project  in  

Leibnitz.  This  enables  us  to  reliably  and  securely  supply  our  customers  with  cost-effective,  renewable  and  local  heat.  The  

experiences  and  knowledge  gained  from  ThermaFLEX  are  therefore  of  the  utmost  importance  for  existing  and  future  

heating  networks  of  the  Bioenergy  Group."

Animal  body  recycling  is  taken  into  account  and  an  intelligent  

operating  strategy  can  be  derived  from  this.

As  part  of  the  flexibility  concepts  and  measures  developed,  

future  heat  requirement  scenarios  and  strategic  development  

plans  were  also  carried  out,  taking  into  account  all  relevant  and  

available  heat  sources  for  the  city  of  Gleisdorf's  heating  

network.  A  central  element  of  the  bundle  of  measures  was  the  

implementation  of  an  intelligent  control  system,  which  was  

developed  by  Pink  GmbH.  The  approach,  known  as  the  "virtual  

heating  plant",  combines  technical  measures  and  progressive  

monitoring  as  well  as  the  control  of  the  central  and  decentralized  
heat  generators  under  one  roof.

This  is  exactly  the  task  of  the  energy  management  system  

(EMS)  developed  by  BEST  -  Bioenergy  and  Sustainable  

Technologies  GmbH,  which  was  implemented  with  the  support  

of  the  project  partner  Schneid  GmbH.  The  future  heat  demand  

and  the  yield  from  waste  heat  are  estimated  from  historical  data  

and  weather  forecasts.  Mathematical  models  are  then  used  to  

calculate  how  which  operating  strategy  would  affect  the  storage  

levels  and  temperatures  in  the  network  and  what  the  costs  

would  be.  The  solution  to  this  question  then  represents  an  

optimal  operating  strategy  that  can  be  implemented  by  the  

individual  heat  generators  and  the  transfer  station.

parent
regulation

The  higher-level  control  coordinates  the  use  of  
generators  and  storage,  taking  forecasts  into  account,  
in  order  to  make  operation  as  cost-efficient  as  possible.  
The  modular  structure  as  an  optimization  problem  
allows  several  sectors  to  be  linked  together  and  holistic  
solutions  to  be  found.

PV

warmth

Rates

consumption

CHP

biomass  boiler

buffer  storage

electricity

heat  pumpbattery

gas  boiler

weather

Photo:  Bioenergy  heat  service
GmbH

Source:  BEST  –  Bioenergy  and  Sustainable  Technologies  GmbH
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especially  in  the  more  efficient  operation  of  the  biomass  boiler

While  the  amount  of  heat  produced  annually  increased  by  
36  percent  from  7.7  to  10.4  GWh  from  2017  to  2021  due  
to  network  expansions,  the  fossil  share  (natural  gas)  fell  
by  3  percent  (from  20  to  17  percent)  in  the  same  period.  
That  is

From  this  it  can  be  deduced  that  the  concept  represents  a  
novel  and  practical  solution  for  heating  networks  and  that  
the  implementation  of  new  elements  such  as  e.g.  B.  new  
generation  plants  and  heat  storage  tanks  are  significantly  
supported.  As  a  result,  this  control  approach  can  also  play  
a  central  role  in  the  sector  coupling  currently  under  
construction  with  the  sewage  treatment  plant  for  using  the  
waste  heat  from  the  treated  wastewater.

management  added.  Instead  of  a  central  large  storage,  
existing  and  also  future,  central  and  decentralized  storage  
capacities  can  be  combined  within  the  heating  network  to  
form  a  "virtual  large  storage".  This  enables  better  

coordinated  storage  management  and  thus  leads  to  a  
further  increase  in  the  efficiency  of  the  heating  network  
and  the  best  possible  use  and  integration  of  other  
renewable  energy  sources.  The  implementation  of  the  
control  concept  led  to  a  significant  improvement  in  the  
performance  of  the  overall  system  and  increased  flexibility  
in  the  heating  network,  especially  with  regard  to  load  
management  and  the  sequence  in  which  the  renewable  
generation  plants  (biomass,  solar)  are  used,  as  well  as  
more  stable  control  with  partial  load  capability  the  biomass  
boiler.

HEAT  NETWORKS  IN  TRANSITION  10  11

The  intelligent  control  concept  "Virtual  Heating  Plant"  thus  
enabled  cost-efficient  and  flexible  operation  using  the  
existing  control,  measurement  and  data  acquisition  
infrastructure.

Further  information /  links  in  the  e-paper

in  the  transitional  and  summer  periods  and  in  the  optimized  
storage  management.  The  solar  yields  could  also  be  
increased  by  27  percent  during  this  period.  Furthermore,  
the  implementation  of  the  control  concept  in  connection  
with  continuous  optimization  activities  led  to  reduced  
system  temperatures  of  currently  around  82/50  °C.

Thermaflex  project:  https://thermaflex.greenenergylab.at/

Dipl.-Ing.  Christian  Halmdienst  is  a  development  engineer  in  the  field  of  district  heating,  storage  technology  and  absorption  
cooling  at  Pink  GmbH.  c.halmdienst@pink.co.at  Dipl.-Ing.  (FH)  Joachim  Kelz  is  a  research  associate  in  the  “Cities  and  

Networks”  department  at  AEE  INTEC.  j.kelz@aee.at  Jakob  Binder,  B.Sc.  is  a  research  associate  in  the  “Cities  and  Networks”  
department  at  AEE  INTEC.  j.binder@aee.at

Dipl.-Ing.  dr  Markus  Gölles,  Dipl.-Ing.  dr  Daniel  Muschick  and  Dipl.-Ing.  Valentin  Kaisermayer  work  in  the  field  of  control  

and  automation  technology  at  BEST  –  Bioenergy  and  Sustainable  Technologies  GmbH.  Among  other  things,  they  deal  with  
the  optimization  of  cross-sector  energy  systems  and  heating  networks.  markus.goelles@best-research.eu

operating  principle  of
Virtual  heating  plant

Kaisermayer  V,  Muschick  D,  Gölles  M,  Horn  M:  Operation  of  coupled  multi-owner  district  heating  networks  via  distributed  optimization,  Energy  
Reports  (2021),  https://doi.org/10.1016/j.egyr.2021.08.145  Schrammel  H ,  Kelz  J,  Gruber-Glatzl  W,  Halmdienst  Ch,  Schröttner  J,  Leusbrock  I,  

Increasing  flexibility  towards  a  virtual  district  heating  network,  Energy  Reports  (2021),  https://doi.org/10.1016/j.egyr.2021.08.075

Kaisermayer  V,  Binder  J,  Muschick  D,  Beck  G,  Rosegger  W,  Horn  M,  Gölles  M,  Kelz  J,  Leusbrock  I,  Smart  control  of  interconnected  district  heating  
networks  on  the  example  of  “100%  Renewable  District  Heating  Leibnitz”,  Smart  Energy  ( 2022),  https://doi.org/10.1016/j.segy.2022.100069
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Innovative
Use  of  waste  
heat  for  the  decarbonization  
of  heat  supply  in  Vienna

I

Categorization  of  alternative  sources  of  waste  heat

Therme  Wien  to  supply  the

Decarbonization  of  district  heating  supply  in  Vienna

Use  of  waste  heat  at  the  site

District  heating  in  Vienna  Oberlaa

Contribution  of  waste  heat  recovery  and  possible

n  Based  on  a  decarbonization  study  by  Wien  Energie  [1] ,  

by  2040  district  heating  should  provide  around  56  percent  of  

the  heat  (useful  energy)  required  in  Vienna  for  room  heating  
and  hot  water.  Geothermal  energy  and  large  heat  pumps  are  

the  main  technologies  on  the  generation  side.  These  two  

technologies  should  produce  around  4  TWh  of  district  heating  

in  2040  and  thus  supply  almost  55  percent  of  the  total  

production.  This  supply  mix  is  combined  with  seasonal  heat  

storage,  combined  heat  and  power  plants  (operated  with  

green  gas)  and  waste  incineration  plants  (extended  to  include  

carbon  capture  technologies).

existing  production  sites  such  as  B.  by  utilizing  

condensation  heat

complemented  or  supplemented.  In  line  with  the  expansion  

of  geothermal  energy  and  heat  pumps  and  the  

decommissioning  of  combined  heat  and  power  plants  (CHP)  
that  are  reaching  the  end  of  their  service  life,  the  share  of  

CHP  heat  in  the  district  heating  supply  is  reduced.

heat  sources

Rusbeh  Rezania,  Anna  Gantner,  Olatz  Terreros,  and  Joachim  Kelz

•  Industry/  trade:  Integration  of  waste  heat  from  

industrial  and  commercial  processes  such  as  waste  
heat  from  cooling  stations,  data  centers,  cold  stores,  etc.

•  Deep  geothermal  energy

•  Own  locations:  Increased  efficiency  at  the

In  terms  of  project  feasibility  and  meaningful  integration  of  

the  heat  sources  mentioned  into  the  district  heating  network,  

annual  availability  in  the  transitional  and  winter  periods  as  

well  as  long-term  availability  (>10  years)  must  be  given  as  a  

prerequisite.  The  temperature  level  as  an  important  

influencing  parameter  is  decisive  for  the  type  of  integration  

of  the  heat  source.  The  two  following  concepts  with  large  

heat  pumps  for  using  waste  heat  from  the  "Commercial"  and  

"Own  locations"  categories  were  developed  in  cooperation  

with  the  ThermaFLEX  project  and  prepared  for  implementation.

The  district  heating  business  model  is  fundamentally  based  

on  the  use  of  waste  heat  sources.  In  the  course  of  

decarbonization,  alternative  waste  heat  sources  must  be  

integrated  into  the  system.  This  also  results  in  the  

decentralization  of  the  generation  structure.

Sewage  in  urban  areas  (with

bypass  solutions  or  heat  exchangers  in  the  sewer)  or  at  

the  outlet  sewer  of  the  main  sewage  treatment  plant

The  decarbonization  of  district  heating  generation  in  Vienna  

is  based  on  the  utilization  of  various  waste  heat  sources  with  

or  without  the  use  of  large  heat  pumps  and  deep  geothermal  

energy.  The  waste  heat  sources  can  be  categorized  as  

follows  (see  figure):

Green  gas  will  be  used  as  primary  energy  in  Vienna's  CHPs  

and  heating  plants  from  2040  onwards.  For  the  necessary  

expansion,  the  investments  in  the  district  heating  infrastructure  

required  by  2040  in  relation  to  production  and  the  network  

were  estimated  at  around  EUR  2.5  billion.

from  the  flue  gas  cleaning  system  of  the  

existing  waste  incineration  plants

•  Waste  water:  utilization  of  waste  heat  from
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That's  how  you  build

today

How  to  build  flexibly:

With  Beckhoff  Building  Automation,  all  trades  can  be  integrated  on  the  basis  of  a  holistic,  

consistent,  PC  and  Ethernet-based  building  automation  concept.  The  effect:  investment  

costs  are  minimized,  maintenance  and  flexibility  are  optimized,  engineering  costs  are  

reduced  and  all  criteria  for  building  automation  according  to  energy  efficiency  class  A  are  

met.  The  modular  Beckhoff  control  system  allows  all  data  points  and  subsystems  to  be  

connected  via  Beckhoff  Bus  Terminals  and  flexible  operation,  from  smartphones  to  touch  

panels.

with  steel.with  concrete.

This  is  how  you  build  the  

classic  way:  with  bricks.

This  is  how  to  build  

intelligently:  with  automation  components  from  Beckhoff.

How  to  build  safely:

in  Q2  2022.  After  that,  the  plant  will  heat  for  approx

Use  of  waste  heat  from  thermal  water  using  the  
example  of  the  Therme  Wien

The  system  was  installed  in  the  underground  car  park  of  
the  spa  and  connected  to  the  city's  20  kV  power  grid.  The  

commissioning  and  the  trial  operation  phase  take  place

Spittelau  waste  incineration  plant
Use  of  the  flue  gas  condensation

The  currently  unused  waste  heat  from  the  flue  gas  

cleaning  process  at  the  Spittelau  waste  incineration  plant  
is  to  be  fed  into  the  district  heating  network  in  the  future  

using  large  heat  pumps.  For  this  purpose,  a  concept  for  

the  use  of  waste  heat  was  developed  based  on  a  

characterization  of  the  flue  gas  and  taking  into  account  the  

general  economic  conditions

The  heat  pumps  were  designed  for  a  maximum  outlet  

temperature  of  82  °C.  An  additional  Power-2-Heat  system  

with  a  thermal  output  of  375  kWth  increases  the  temperature  
to  up  to  90  °C  if  the  outside  temperature  is  below  -5  °C  

(reference  is  the  heating  curve  of  the  nearby  secondary  

district  heating  system).

water  of  the  “Therme  Wien”  in  the  district  of  Oberlaa.  The  

system  is  based  on  two  large  heat  pumps  with  a  thermal  

feed-in  capacity  of  approx.  2.2  MWth.  The  specified  feed-in  
power  depends  on  the  temperature  and  the  mass  flow  of  
the  source.  As  part  of  the  concept  development,  the  entire  

energy  system  of  the  Therme  Wien  was  analyzed  with  

regard  to  the  properties  of  the  heat  source  such  as  

availability,  temperature  levels,  chemical  properties,  etc.  

Due  to  the  fluctuations  in  temperature  and  mass  flow  of  the  

heat  source,  hydraulic  switches  were  integrated  into  the  
concept  on  the  cold  side  of  the  large  heat  pumps.  Titanium  

plate  heat  exchangers  were  used  due  to  the  corrosive  

properties  of  thermal  water.

Deliver  to  1  900  households  and  save  2  600  tons  of  CO2  
per  year.  After  successful  commissioning,  the  system  will  

continue  to  be  scientifically  monitored,  on  the  one  hand  to  
find  optimal  operating  conditions  and  on  the  other  hand  to  

pass  on  the  operating  experience  generated  in  this  way  to  

further  technology  multipliers.

The  overall  system  uses  the  waste  heat  of  the  Thermal(ab)

Source:  
thermal  water

max.  T=  82  °C  (with  post-heating  90  °C)

Temp.  ~  65  to  82  
(90)  °C

possible  Total  heat  generation:  1.5  -2.2  MW

Sink:  
district  heating  sec.

COP  about  3.5-4.5

Temp.  ~  25  to  40  
°C

Heat  pump  (2  pcs.)

Main  technical  parameters  of  the  heat  pump  systems  
at  the  Therme  Wien  site  Source:  Wien  Energie  GmbH
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Showcase  region  energy:  https://www.vorshoweregion-energie.at/https://www.klimafonds.gv.at/
Green  Energy  Lab:  https://greenenergylab.at/

[1]  Aue,  R.;  Burge,  A.  (2021):  DECARB21:  Heat  &  cold,  mobility,  electricity:  Scenarios  for  the  decarbonization  of  the  Vienna  energy  system  by  2040,  
public  sector  on  behalf  of  Wien  Energie  GmbH  Thermaflex  project:  https://thermaflex.greenenergylab.at/

The  heat  recovery  system  achieves  a  heating  capacity  of  

around  16  MWth .  This  will  increase  the  thermal  output  of  
the  incinerator  from  around  60  MWth  to  76  MWth .  The  multi-

stage  construction  process  is  scheduled  to  start  in  2022  and  
be  completed  by  the  end  of  2024.

•  to  reduce  CO2  emissions  from  heat  generation,

developed  using  high-temperature  heat  pumps  and  packing  

columns  (flue  gas  condensers).

Further  information /  links  in  the  e-paper

Climate  and  Energy  Fund:  https://www.klimafonds.gv.at/

•  to  reduce  the  heat  input  into

In  this  concept,  two  packed  columns  for  flue  gas  condensation  

are  connected  directly  to  the  two  SO2 incinerator,

Dipl.-Ing.in  Olatz  Terreros  is  a  project  developer  in  the  “Development  and  Realization  of  New  and  Renewable  Thermal  

Assets”  department  at  Wien  Energie  GmbH.  olatz.terreros@wienenergie.at

•  to  integrate  the  waste  heat  into  the  district  heating  network,

Dipl.-Ing.  (FH)  Joachim  Kelz  is  a  research  associate  in  the  “Cities  and  Networks”  department  at  AEE  INTEC.  j.kelz@aee.at

Technology /  Section  III  –  Innovation  and  Technology /  Division  I3  –  Energy  and  Environmental  Technologies

"Joint  projects  such  as  ThermaFLEX,  which  are  close  to  implementation  and  comprehensively  driving  the  

development  of  integrated  energy  systems,  are  a  decisive  contribution  from  the  area  of  innovation  to  give  the  energy  

transition  acceleration  and  direction  security.  This  not  only  gives  us  the  necessary  technologies  and  system  solutions,  

but  also  important  ones  Insights  into  how  the  energy  transition  is  technically,  economically  and  socially  possible.  The  

focus  on  heating  and  cooling  systems  is  particularly  important  in  order  to  reduce  dependencies  on  energy  sources  

in  a  targeted  manner."

The  implementation  of  the  waste  heat  utilization  concept  leads

dr  Rusbeh  Rezania  is  head  of  department  for  “Development  and  Realization  of  New  and  Renewable  Thermal  Assets”  at  Wien  

Energie  GmbH.  rusbeh.rezania@wienenergie.at

•  to  increase  the  overall  efficiency  of

Dipl.-Ing.in  Anna  Gantner  is  a  project  manager  in  the  “Development  and  Realization  of  New  and  Renewable  Thermal  Assets”  

department  at  Wien  Energie  GmbH  anna.gantner@wienenergie.at

cooling  water  system  of  the  waste  incineration  plant  

and  thus  to  reduced  heat  input  into  running  water,  •  

through  the  treatment  of  the  condensate  circuit  to  a  

reduction  in  the  input  of  waste  water  into  the  sewage  

treatment  plant.

Scrubber  of  the  wet  flue  gas  cleaning  system  put  on.  The  

heat  from  the  condensate  circuit  of  the  packed  columns  is  

transferred  via  a  heat  exchanger  to  an  intermediate  circuit  

that  supplies  two  high-temperature  heat  pumps  with  a  

temperature  of  approx.  52  °C.  The  high-temperature  heat  

pumps  raise  this  temperature  to  90  °C  with  a  COP  of  around  

4.7  (without  the  power  requirement  for  the  ancillary  units).  In  

a  subsequent  step,  this  temperature  is  increased  to  the  

temperatures  required  in  the  primary  district  heating  network  

(between  110  °C  and  150  °C)  by  the  steam  produced  in  the  

waste  incineration  plant.  The  resulting  condensate  is  

processed  and  returned  to  various  waste  incineration  

processes.

multiplication  potential

Michael  Hübner,  Federal  Ministry  for  Climate  Protection,  Environment,  Energy,  Mobility,  Innovation  and

The  two  projects  shown  are  funded  by  the  environmental  

funding  of  the  Federal  Ministry  for  Climate,  Environmental  
Protection,  Mobility,  Innovation  and  Technology  and  can  

serve  as  examples  for  the  same  or  similar  constellations  for  

the  utilization  of  waste  heat.  In  the  course  of  the  remaining  

service  life  of  ThermaFLEX,  important  findings  can  be  

generated  from  system  monitoring,  particularly  in  the  project  

for  using  waste  heat  at  Therme  Wien.

Photo:  BMK
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Labor”,  a  national  Swedish  laboratory  that  provides  

scientists  with  X-rays  for  research.  The  other  research  
organization  is  the  European  Spallation  Source  (ESS),  a  
multidisciplinary  research  organization  that  includes  13  

European  countries.

A  prominent  example  was  implemented  in  Lund,  Sweden.  

The  development  of  the  city  of  Lund  is  strongly  influenced  
by  the  development  of  Lund  University.

The  supply  network  in  Brunnshög  is  part  of  an  agreement  
signed  in  2013  between  Lund  Municipality  and  local  
infrastructure  providers.  Kraftringen  is  the  municipal  
energy  supplier  in  the  Lund  region,  which  also  owns  and  
operates  this  low-temperature  heat  distribution  network.  
The  first  heat  delivery  from  the  low-temperature  network  
took  place  in  September  2019.  In  the  final  phase,  the  
annually  available  waste  heat  from  the  research  
laboratories  can  be  estimated  at  around  200-250  GWh  
per  year.  However,  the  expected  heat  demand  of  buildings  
in  2035  will  only  be  23  GWh.  The  challenge  is  therefore  to  
use  this  excess  heat  in  Lund's  existing  district  heating  
system  and  is  part  of  ongoing  projects.

The  city  is  to  be  expanded  in  several  steps  by  2035  with  

a  new  large  residential  area  called  Brunnshög  in  the  north-
east  of  the  city.  The  first  phase  will  cover  110  hectares  
and  a  building  area  of  0.64  million  m2 .  Two  large  research  

institutions  were  established  within  this  development  area.  

The  first  is  the  "MAX  IV

For  all  new  buildings,  the  building  standard  in  Brunnshög  

will  be  set  to  Nearly  Zero  Energy  Building  (NZEB)

Kristina  Lygnerud

level.  The  expected  specific  building  heat  requirement  
for  planning  the  heat  distribution  network  is  36  kWh/m2 /
a.  The  distribution  network  is  designed  for  a  flow  
temperature  of  65  °C  and  a  return  temperature  of  35  °C.  

There  will  be  a  classic  network  configuration  with  two  
parallel  lines  and  a  transfer  station  in  each  building.  The  
selected  flow  temperature  is  the  minimum  flow  temperature  
required  by  Swedish  legionella  legislation  in  the  hot  water  
circulation  system  of  the  connected  buildings

As  part  of  the  International  Energy  Agency’s  District  
Heating  and  Cooling  Collaboration  Programme,  a  project  
(IEA  DHC  Task  TS21 )  was  started  and  has  now  been  
completed  to  provide  concrete  information  to  make  it  
easier  to  introduce  low-temperature  district  heating  
(NTFW)  systems  becomes.  A  total  of  eight  nations  with  a  

total  of  15  partners,  including  Austrian  institutes,  took  part  
in  the  project.  Over  the  course  of  the  project,  over  165  
implementations  were  identified  worldwide,  confirming  
that  low  temperature  district  heating  systems  are  a  global  
trend.  A  number  of  case  studies  were  examined  in  detail.  
The  maturity  of  the  case  studies  varied,  ranging  from  
laboratory  scale  to  full  implementation.  Best  practices  and  
factors  that  strongly  influence  the  feasibility  and  economics  

of  implementing  NTFW  systems  were  then  derived  from  
these  case  studies.  The  results  of  the  investigations  and  

the  case  studies  were  summarized  in  a  guide  book1 .
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Case  study  Brunnshög  in  Lund,  Sweden

low  temperature
district  heating

implementation  of

1

Guidebook  for  implementing
low-temperature  district  heating
Source:  IEA  DHC  Annex  TS21

More  info  at  https:// www.iea-dhc.org/ the-research/ annexes/ 2017-2021-annex-ts2.  The  developed  guidebook  can  also  be  found  here.

I
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Source:  IEA  DHC  Annex  TS2  (power  rings  Energi  AB)

The  total  length  of  the  district  heating  system  in  the  
Brunnshög  area  will  be  around  6.5  km  by  2035,  and  
plastic  pipes  will  be  used  on  2.8  km.  This

In  order  to  quantify  possible  cost  reductions  here,  a  
"cost  reduction  gradient"  was  used  as  an  indicator

Plastic  pipes  are  an  innovation  and  were  developed  

together  with  the  pipe  manufacturer  Logstor.  The  
pipes  will  have  a  design  pressure  of  10  bar.

(KRG)  defined  as  the  ratio  between  the  reduction  in  
the  levelized  costs  of  heat  (LCOH)  for  a  supply  
technology  or  the  overall  system  and  the  temperature  
reduction  achieved.  The  difference  between  a  higher  
LCOH  (reference  case)  and  a  lower  LCOH  
(evaluation  case)  is  the  advantage  of  the  measures  
taken  to  lower  the  temperature.  The  cost  reduction  
gradient  thus  describes  the  economic  benefit  in  the  
form  of  reduced  costs  per  degree  Celsius  
temperature  reduction  and  per  MWh  of  the  reference  

heat  quantity.  The  higher  the  KSG  value  in  euros/
(MWh*°C),  the  greater  the  cost  reduction  sensitivity  
for  the  heat  supply  technology  or  the  district  heating  
system  (see  table).

Success  factors  for  the  implementation  of
low  temperature  systems

can  be  fulfilled.  An  important  finding  is  that  lower  
heat  distribution  temperatures  than  65/35  °C  are  not  
possible  when  using  a  classic  network  configuration  
with  a  transfer  station  for  each  apartment  building.

The  project  examined  how  the  lowering  of  
temperatures  affects  the  building  and  system  level  
and  which  heat  sources  are  used  at  European  level  
for  integration  into  low-temperature  heating  networks.

Cost  reduction  potential  depending  on  the  technology  and  the  temperature  reduction  in  relation  to  

investment  costs  and  operating  costs  (source:  IEA  DHC  Annex  TS2)

Network  layout  of  the  low  temperature

District  heating  system  in  Brunnshög,  Sweden

low-temperature  waste  heat

Not  available

low-temperature  geothermal  energy

Not  available

Biomass  CHP  with  back  pressure  turbine

heat  distribution  losses

Existing  examples  where  the

0.236

0.51

0.07

0.07

Solar  thermal  -  flat  collectors

Heat  tank  as  daily  storage

0.67-0.68

Investment  examples  where  the

0.65

heat  pump

Not  available

0.10-0.16

0.07

Biomass  CHP  with  steam  extraction  turbine

0.45-0.74

heat  supply  technology

Operating  costs  are  reduced

Not  available

Not  available

Solar  thermal  -  evacuated  tube  collectors

0-0.13

Investment  costs  are  reduced

0.35-0.75

0.63-0.670.41

(Technology  or  dominant  component  of  the  system)

Not  available

0.07

Heat  pool  storage  as  seasonal  thermal  storage

Cost  Reduction  Gradient  (KRG)  in  Euro/(MWh*  °C)

Waste  heat  CHP  with  flue  gas  condensation

0.01

0.09
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(VII)  Storage  tanks  are  important  in  district  heating  
networks  as  they  allow  flexible  coverage  of  heat  demand  
over  time,  independent  of  the  simultaneous  production  of  
heat.  By  using  a  buffer  tank,  a  network  can  be  optimally  
set  up  with  the  lowest  possible  temperatures,  which  
reduces  heat  losses  both  in  the  tank  and  in  the  network.  
In  addition,  the  storage  capacity  is  increased  by  lowering  
the  return  temperatures  in  the  district  heating  network.

The  following  findings  and  advantages  of  different  
technologies  for  integration  into  low-temperature  district  
heating  networks  have  been  summarized  in  the  guidebook:
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The  cost  reduction  gap  for  the  nine  efficiency  potentials  
listed  above  varies  considerably  in  the  case  studies  
examined.  If  you  are  faced  with  the  decision  to  invest  in  
lowering  the  temperatures  in  the  network,  it  is  important  
that  all  possible  efficiency  potentials  are  considered  and  
not  just  individual  ones.  It  is  therefore  essential  to  consider  
all  possible  efficiency  potentials  when  making  a  decision  
about  investing  in  lowering  grid  temperatures.

(I)  It  is  possible  to  use  geothermal  energy  as  a  heat  
source  in  district  heating  systems.  It  is  most  efficient  
when  the  geothermal  heat  has  a  higher  temperature  than  
the  flow  temperature  in  the  district  heating  network.  At  low  
system  temperatures  and  thus  lower  return  temperatures,  
more  heat  can  be  used  due  to  the  increased  spread  from  
geothermal  sources.

Benefits  and  Insights

Kristina  Lygnerud  is  Associate  Professor  of  Industrial  and  Financial  Economics  at  Halmstad  University  and  also  

works  for  the  Swedish  Environmental  Research  Institute  and  as  an  intrapreneur  in  the  field  of  energy  innovation.  
kristina.lygnerud@ivl.se

The  lower  the  temperature  difference  between  the  heat  
carrier  of  the  district  heating  network  and  the  environment,  
the  lower  the  losses.

Recovery  becomes  more  efficient  when  the  return  
temperature  in  the  district  heating  network  is  low  enough  
to  cool  the  flue  gas  below  the  dew  point.

(IX)  In  low-temperature  district  heating  networks,  plastic  
pipes  can  be  used  instead  of  steel  pipes.  Flexible  plastic  

pipes  are  interesting  because  they  allow  quick  laying  and  

achieve  a  long  service  life  (50-100  years).  Savings  in  
plastic  pipes  are  not  tied  to  lowering  the  temperature  in  
existing  networks  by  a  certain  number  of  degrees.  
Therefore,  no  cost  reduction  gradient  was  calculated  here.

(VI)  Combined  heat  and  power  plants  can  improve  the  
use  of  fuels  by  using  the  waste  heat  from  electricity  

generation  for  heating  ver

(VIII)  Distribution  losses  in  district  heating  networks  affect  
the  efficiency  and  profitability  of  the  company.  How  high  
the  losses  are  depends  on  the  system  temperatures  (flow  
and  return),  the  insulation  of  the  pipes  (thickness  and  
condition)  and  the  ambient  temperature.  It  is  desirable  
that  the  loss  in  the  networks  was  less  than  10  percent.

(IV)  As  far  as  solar  thermal  is  concerned,  the  optical  
losses  of  the  collectors  are  not  affected  by  the  temperature  

level.  However,  the  temperature  level  influences  the  heat  
loss  and  the  usable  amount  of  heat.  The  efficiency  of  solar  
collectors  increases  when  the  temperature  in  the  
distribution  network  decreases  as  heat  losses  decrease.

In  many  cases,  these  losses  in  conventional,  especially  
smaller  networks,  are  up  to  20  percent  on  an  annual  

average  with  up  to  50  percent  in  summer.

(V)  Flue  gas  condensation  enables  the  recovery  of  heat  
from  the  flue  gases  produced  during  combustion,  e.g.  B.  
in  a  combined  heat  and  power  plant.

(II)  In  the  district  heating  networks  in  Europe,  heat  pumps  
with  different  heat  sources  are  used.  An  analysis  has  
shown  that  larger  heat  pumps  use  waste  water,  residual  
industrial  heat  and  heat  from  lakes  and  rivers  as  the  most  
common  heat  source.  The  efficiency  of  a  heat  pump  

increases  when  the  temperature  in  the  district  heating  
network  drops.

turn  around.  Depending  on  the  system  and  the  current  mode  of  
operation,  the  electricity-to-heating  ratio  varies.

Then  less  electrical  energy  is  required  for  the  same  
heating  effect,  which  means  that  more  heat  can  be  
generated  with  the  same  amount  of  electricity.

Further  information /  links  in  the  e-paper

(III)  An  increased  use  of  industrial  waste  heat  leads  to  a  
lower  use  of  primary  energy  and  thus  to  lower  emissions.  
In  addition,  there  is  potential  for  cost  savings.

Guidebook  of  the  IEA  DHC  Annex  TS2:  https://publica.fraunhofer.de/eprints/urn_nbn_de_0011-n-6402040.pdf
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users  and
Stakeholder  integration  at
Development  of  heating  networks

The  demonstration  project  
in  Leibnitz  was  successfully  

implemented  through  the  
involvement  of  all  stakeholders.

W

Photo:  Municipality  of  Leibnitz /  
Andrea  Kölbl

At  the  same  time,  the  world  was  changing.  supply  chains

What  sounds  like  a  cumbersome  and  dry  term  has  

undergone  an  exciting  development  in  recent  decades  and  is  

becoming  increasingly  important  -  regardless  of  the  industry:  

stakeholder(management).

Ambler  and  Wilson  also  listed  disadvantages  of  stakeholder  

engagement  in  a  2006  paper.  Among  other  things,  it  became  

apparent  that  the  different  goals  of  individual  actors  are  often  
difficult  to  reconcile

Stakeholder  approach  in  the  Thermaflex  project

and  procurement  of  resources  became  more  complex,  

globalization  made  economic  markets  more  dynamic  and  

environmental  protection  movements  gained  in  importance.

In  his  work  he  criticized  rigid  corporate  structures

and  are  also  anti-competitive  for  companies,  and  can  therefore  

also  be  harmful.2

Men,  which  focus  mainly  on  internal  production  processes  

without  going  into  political,  social  and  societal  influencing  factors.

For  the  first  analysis  of  the  stakeholders  (2019),  a  "quick  scan",  a  

collection  of  relevant  stakeholders,  was  created  with  project  

partners  and  those  responsible  for  the  demonstrators.  According  

to  Krips  (2017),  this  procedure  is  the  first  step  of  the  stakeholder  

analysis,  which  consists  of  three  parts.  in  the

next  step,  these  actors  were  identified

integration  is  seen  as  the  third  project  pillar  alongside  the  

technical  components  and  systemic  approaches.  In  the  course  of  

the  project,  analyzes  were  carried  out  and,  based  on  this,  further  

steps  to  involve  the  stakeholders  were  planned.

background

Isabella  Weichselbraun,  Alexander  Rehbogen,  Joachim  Kelz

The  term  was  coined  in  the  1980s  in  a  book  by  Edward  Freemann  

about  new  corporate  management  strategies.1

The  diversity  of  stakeholders  leads  to  constant  further  development  

of  the  stakeholder  approach.  Even  in  the  course  of  a  classic  

project,  stakeholders  can  change,  join  or  be  eliminated.

In  addition,  every  project,  every  industry  and  every  company  

pursues  individual  goals,  so  that  stakeholder  management  should  

be  continuously  adjusted  or  adapted.

According  to  Freemann,  stakeholders  are  people  and/or  interest  

groups  who  have  an  interest  in  the  course  of  a  project,  the  

development  of  a  product  or

Identification  -  role  clarification  -  interpretationcompany  or  are  directly  affected  by  the  projects  and  developments.  

These  include  a  wide  variety  of  customers  and  consumers,  

suppliers,  social  institutions,  associations,  administrative  

apparatus,  etc.

Various  stakeholders  also  play  a  key  role  in  the  heating  sector  

and  in  the  development  and  expansion  of  heating  networks.  In  

the  ThermaFLEX  project,  users  and  stakeholders
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Reporting  city  magazine  and

The  project  milestones  and  advances  from  Therma  FLEX,  
such  as  B.  the  commissioning  of  the  bidirectional  heat  

transfer  station,  were  made  public  and  the  relevant  project  

partners  were  involved.

In  order  to  raise  general  awareness  of  the  topic  of  "district  

heating"  among  citizens,  an  information  brochure  was  

drawn  up,  which  presents  the  most  important  data  and  
facts  about  district  heating  in  Leibnitz.  A  platform  was  also  

created  for  the  energy  suppliers  to  increase  visibility  and  

gain  more  reach.
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regional  media

the  degree  of  concern  and  influence  on  the  project.3

Heat  customers  and  users  were  integrated  into  the  

stakeholder  matrix,  since  the  energy  transition  only

Twice  a  year  there  is  a  meeting  in  Leibnitz  with  the

can  be  achieved  with  the  participation  of  the  general  
public.  In  practice,  the  heat  customers  and  users  were  

mainly  involved  through  information  work  and  passive  

participation,  while  the  other  stakeholders  actively  

participated  in  the  project  development.  Using  the  

ThermaFLEX  demonstrator  Leibnitz  as  an  example,  the  

measures  taken  to  involve  the  relevant  groups  of  people  

and  to  design  the  implementation  of  the  project  as  well  as  

possible  are  explained  below

district  heating  partners  of  the  city  of  Leibnitz.  Strategies,  

paths  and  plans  are  discussed  together  with  representatives  

of  the  municipality  from  politics  and  administration,  district  

heating  suppliers,  planning  and  consulting  offices.  In  this  

way,  all  sides  have  the  opportunity

At  the  semi-annual  meeting,  an  energy  space  planner  was  

brought  into  the  project  team,  who  developed  a  local  

energy  and  space  planning  concept  for  the  city  at  the  same  

time.  By  involving  the  district  heating  partners,  the  goals  

and  challenges  of  the  city’s  district  heating  expansion  could  

be  communicated  and  discussed  well.

Half-year  meeting  with  district  heating  partners  Leibnitz

The  stakeholders  “energy  suppliers  1-3”,  “construction  

authority  department”,  “urban  development  department”,  

“heat  customers”  and  “consulting  office”  were  identified  as  

particularly  relevant  for  the  further  course  of  the  project.  A  
communication  plan  was  drawn  up  for  these  groups.

Creation  of  an  information  brochure

In  order  to  keep  citizens  continuously  informed  about  the  
developments  in  district  heating  expansion,  information  

and  important  project  milestones  were  regularly  distributed  

in  the  Leibnitz  city  magazine  and  via  regional  media.

Based  on  these  results,  a  so-called  stakeholder  matrix  was  

created  for  each  of  the  demonstrators  to  provide  an  

overview  of  the  most  important  stakeholders  (see  figure)  

and  recommendations  for  action  were  developed.

press  conferences

to  react  more  quickly  to  plans  and  needs.

1

Symbolic  representation  of  a  stakeholder  matrix,  as  of  2019,  source:  StadtLABOR  GmbH

E  Freeman  (1984)  Strategic  Management:  A  Stakeholder  Approach.  –  Cambridge  University  Press

2  Ambler  T,  Wilson  A  (2006):  Problems  of  stakeholder  theory.  In:  Business  Ethics:  A  European  Review  4(1).  pp.  30-35,  online  at:  https://

www.researchgate.net/ publication/ 229445951_Problems_of_Stakeholder_Theory,  last  accessed  on  April  19,  2022

3  D.  Krips  (2017):  Stakeholder  management.  Springer  publishing  house.  -  Berlin
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Source:  State  of  Salzburg

In  order  to  actively  involve  citizens  
and  users  beyond  the  information  

work,  work  was  also  done  on  a  mobile  

approach  that  establishes  contact  
with  citizens  across  the  board  in  a  
low-threshold  manner  and  advertises  
the  connection  to  district  heating.  An  

app  solution  was  designed  for  this  
purpose  in  cooperation  with  the  

GREEN  ENERGY  LAB  project  
“Spatial  Energy  Planning  for  Heat  

Transition”.  The  app  was  designed  
as  a  recommendation  system,  
which  always  identifies  heating  
networks  as  an  option  to  strive  for  

if  a  connection  is  possible  for  the  
property  in  question.

ThermaFLEX  project:  https://thermaflex.greenenergylab.at/

information  event

In  this  way,  people  who  are  

interested  in  changing  the  heating  
system  are  made  aware  of  district  

heating  as  a  potential  solution  and  receive  all  the  
information  (contact  to  the  heating  network  operator  and  

available  subsidies)  via  an  intuitive  interface  to  plan  their  
heating  connection.  The  app  also  offers  the  option  of  
entering  current  consumption  and  making  it  available  for  
planning  tasks.  In  addition,  it  creates  a  platform  for  
information  and  communication  campaigns  and  generally  
serves  the

Promotion  of  district  heating  in  the  course  of  the  phase-
out  from  fossil  fuels.

users  and  citizens.  With  regard  to  the  heating  sector,  it  
was  shown  that  planners  and  political  actors  as  well  as  
administrative  apparatuses  have  different  goals  and  
dynamics  of  action  that  are  difficult  to  reconcile.

DI  (FH)  Joachim  Kelz  is  a  research  associate  in  the  “Cities  and  Networks”  department  at  AEE  INTEC.  j.kelz@aee.at

This  requires  the  willingness  of  everyone  and  concrete,  

well-developed  stakeholder  management  in  order  to  be  
able  to  work  on  a  vision  in  a  targeted  manner.

Further  information /  links  in  the  e-paper

The  heating  sector  is  not  only  supported  by  energy  
suppliers  and  technology  providers.  In  order  to  advance  
the  energy  transition  in  the  coming  years,  all  stakeholders  
at  the  planning  and  administrative  level,  politicians,  
energy  suppliers  and  citizens  as  well  as  existing  
customers  must  work  together.  Above  all,  citizens*  have  
to  support  new  developments  in  order  to  accelerate  the  
switch  to  renewable  energies  and  the  energy  transition.

Isabella  Weichselbraun,  BA  is  a  project  manager  at  StadtLABOR  –  Innovation  for  Urban  Quality  of  Life  GmbH  and  works  
in  the  areas  of  participation,  sustainable  urban  and  regional  development.  isabella.weichselbraun@stadtlaborgraz.at

The  fact  that  stakeholder  management  is  not  always  
easy  results  from  the  different  objectives  and  needs  of  
the  individual  actors.  This  can  also  lead  to  difficulties  

and  challenges  in  project  execution.  This  raises  the  
question  of  whether  the  involvement  of  stakeholders  is  
really  always  expedient  and  beneficial.  The  wide  range  
of  elements  and  solutions  implemented  in  the  various  
demonstrators  was  significantly  supported  by  the  
involvement  of  relevant  stakeholders  and  transparent  

communication  with  users  and  the  public.  This  was  
particularly  important  in  order  to  establish  long-term,  

sustainable  cooperation  and  understanding,  which  are  
necessary  for  a  rapid  heat  transition.  An  essential  aspect  
was  therefore  the  development  of  communication  

modules  and  analysis  methods  for  the  integration  and  
identification  of  these  stakeholders,  as  well  as  the  active  
involvement  of

Mag.  Alexander  Rehbogen,  MBA  is  an  expert  in  spatial  energy  planning  at  the  Salzburg  Institute  for  
Regional  Planning  and  Housing  (SIR).  alexander.rehbogen@salzburg.gv.at

Conception  of  an  app

In  a  public  information  event,  citizens  and  other  
interested  parties  were  able  to  submit  specific  questions  
and  concerns.  With  the  help  of  lectures,  a  panel  
discussion  and  personal  exchanges  with  the  energy  
suppliers,  the  citizens  were  informed  about  the  expansion  
of  district  heating.

Conclusion

Screenshot  EnergyApp
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This  heat  was  primarily  generated  by  a  biomass  boiler  

with  a  rated  output  of  2.5  MW  followed  by  an  economiser  
(0.3  MW).  A  gas  boiler  (5  MW)  and  a  Power-2-Heat  
system  (designed  as  an  electric  instantaneous  water  
heater  with  0.4  MW)  are  installed  in  the  boiler  house  as  a  
failure  reserve  and  to  cover  peak  loads.  Another  
decentralized  gas  boiler  system  (0.4  MW)  is  available  in  
the  local  elementary  school  as  an  additional  reserve.

iomass-based  district  heating  networks  and  systems  

play  a  central  role  in  sustainable  heat  supply  and  comprise  
around  2,400  systems  in  operation  in  Austria1 .  Ongoing  
technical  innovations,  digitization  and  systemic  changes  

in  heat  supply  offer  further  potential  for  expanding  and  
strengthening  this  market  position.  Currently  and  in  the  
near  future,  there  is  an  increased  need  for  retrofitting  and  
modernization  of  the  heating  networks  in  operation,  
especially  the  first  and  second  generation,  in  order  to  
meet  future  technical,  economic  and  regulatory  challenges  

as  well  as  sustainable  and  targeted  operation.  This  applies  
to  both  technical  measures,  progressive  digitization  with  
intelligent  sensors  and  new  control  concepts,  as  well  as  
non-technical  and  organizational  measures.

In  order  to  further  increase  the  proportion  of  renewable  
energy  generation  in  the  heating  network  in  Saalfelden  

and  to  increase  the  efficiency  of  the  existing  systems,  new  
technical  concepts  for  modernization  and  efficiency  

increases  were  developed  as  part  of  ThermFLEX  and  
implemented  in  a  first  stage.  Next  was  the  potential  for  
integration

While  technical  measures  z.  B.  the  optimization  of  biomass  
boilers,  storage  integration,  secondary  and  efficiency  
increase  technologies,  belong  to  the  organizational  
measures,  e.g.  B.  the  strategic  planning  of  grid  expansion  
and  densification,  coupling  with  spatial  energy  planning  or  
the  integration  of  locally  available  renewable  energy  
sources  and/or  waste  heat.  These  measures  subsequently  
influence  economic  aspects  such  as  heat  generation  
costs,  business  and  billing  models.

initial  situation

Günther  Seifter,  Thomas  Herbst,  Matthias  Theissing,  and  Joachim  Kelz

HEAT  NETWORKS  IN  TRANSITION  20  21

In  the  course  of  the  ThermaFLEX  research  project,  a  2-
stage  modernization  process  was  developed  for  the  

biomass  heating  plant  in  Saalfelden,  which  is  operated  by  
Salzburg  AG.  In  2019,  or  before  the  modernization  
measures  were  implemented,  the  Saalfelden  biomass  
heating  plant,  which  was  built  in  1997,  supplied  around  
50  customers  via  a  5.3  km  long  district  heating  network,  
including  the  Wallner  barracks,  a  retirement  home  and  
the  higher  technical  college  in  Saalfelden.  The  annual  

heat  input  required  for  this  was  around  13.1  GWh.

Saalfelden

Modernization  concepts  for  
the  biomass  heating  plant

B

Photo:  Climate  Fund /  Krobath

1  Basic  data  for  bioenergy  2021,  Austrian  Biomass  Association,  Vienna,  2021
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biomass  heating  plant

Based  on  the  results  and  findings  from  stage  1,  supplementary  

technical  concepts  for  the  integration  of  a  heat  pump  were  

developed  in  a  second  modernization  stage  to  further  increase  

efficiency  and  to  increase  the  share  of  renewable  energy  in  the  

energy  mix.  In  addition  to  the  dimensioning  of  the  heat  pump,  

the  hydraulic  integration  also  plays  a  relevant  role  for  the  overall  

system  integration.  Two  different  variants  were  evaluated:  i)  

integration  into  the  heat  storage  tank  and  ii)  integration  into  the  

return  of  the  biomass  boiler.

alternative  heat  sources  and  the  sustainable  use  of  waste  heat  

from  low-temperature  sources  and  developed  a  corresponding  

technical  concept  for  the  integration  of  a  heat  pump.

On  the  basis  of  a  technical  and  economic  evaluation,  the  

integration  of  the  heat  pump  into  the  return  of  the  biomass  boiler  

was  proposed  for  detailed  planning.  The  heat  utilization  of  the  

flue  gas  condensation  system  and  the  further  cooling  of  the  flue  

gas  condensation  return  to  approx.  35  °C  (from  currently  approx.  

52  °C)  significantly  reduce  the  temperature  lift  for  the  heat  pump  

and  result  in  a  considerable  increase  in  the  efficiency  of  the  flue  

gas  condensation

"For  Salzburg  AG,  the  decarbonization  and  sustainability  of  our  district  heating  systems  is  a  central  concern,  which  is  

currently  even  more  in  focus.  The  issues  examined  in  Saalfelden  as  part  of  ThermaFLEX  are  a  key  factor  in  achieving  

this  goal.  The  concepts  and  the  know-  how  from  ThermaFLEX  enable  us  to  transfer  the  results  to  our  other  district  

heating  systems  in  the  state  of  Salzburg  and  thus  to  guarantee  a  secure,  sustainable  and  cost-efficient  heat  supply  for  

our  private  and  industrial  customers  throughout  Salzburg."

Thomas  Herbst,  head  of  district  heating  network,  energy  technology,  Salzburg  AG  for  energy,

will.  In  total,  around  2.72  GWh  of  additional  heat  could  be  

generated  by  the  biomass  boiler  system  in  2021,  and  the  total  

amount  of  heat  generated  by  biomass  rose  from  11.58  GWh  in  

2019  to  a  total  of  14.31  GWh  in  2021.

The  modernization  measures  were  subjected  to  comprehensive  

monitoring  and  the  data  obtained  was  evaluated  and  validated.  

The  modernization  led  to  a  proven  increase  in  the  energy  

efficiency  of  the  existing  biomass  boiler  system  and  a  significant  

reduction  in  the  proportion  of  fossil  fuels  in  the  energy  mix.  The  
fossil  gas  share  was  reduced  on  average  from  11.3  percent  in  

2019  to  3.7  percent  in  2021.  This  led  to  a  direct  substitution  of  

around  920  MWh  of  gas  and  an  associated  CO2  saving  of  

around  230  tons  of  CO2 ,  with  a  simultaneous  increase  in  heat  

generation  of  over  1.8  GWh.  In  some  months,  especially  in  the  

winter  months,  the  gas  share  could  even  be  reduced  to  1  percent  

and  below

transport  and  telecommunications

Technical  modernization  of

Accompanying  scientific  monitoring

In  the  course  of  the  first  modernization  stage,  which  was  carried  

out  between  June  and  October  2020,  complex  measures  were  

carried  out  on  the  existing  heating  system  and  in  the  heating  
network.  In  the  heating  center,  adaptations  were  made  to  the  

existing  biomass  firing  and  hydraulics,  installation  of  flue  gas  

recirculation,  implementation  of  a  flue  gas  cleaning  system  (E-

Filter)  in  combination  with  an  increase  in  the  capacity  of  the  flue  

gas  condensation  (from  300  kW  to  550  kW),  renewal  of  the  

control  technology,  implementation  of  a  thermal  storage  system  

with  a  volume  of  150  m³  and  appropriate  storage  management.  

Measures  relating  to  the  heating  network  included  targeted  

network  expansion  and  optimization  of  network  temperatures.  

During  the  modernization  measures,  the  heating  network  was  

operated  with  a  mobile  heat  generation  system.  The  heating  

network  currently  supplies  67  customers  with  a  heat  output  of  

14.9  GWh  and  a  route  length  of  6.1  km. Use  of  waste  heat  from  low-temperature  sources

Thanks  to  modernization  measures,  the  fossil

Saalfelden  from  11.3  percent  in  2019
Average  annual  gas  content  in  the  biomass  heating  plant

3.7  percent  in  2021
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enough.  The  district  heating  return  serves  as  a  heat  sink  and  the  

energy  is  used  to  preheat  the  boiler  circuit.

The  selected  systemic  and  multi-stage  modernization  approach  

resulted  in  high  potential  for  synergies  in  order  to  adapt  and  

further  develop  the  existing  heating  network  to  future  requirements,  

to  achieve  set  climate  goals  and  to  strengthen  the  economic  

benefit  including  local  added  value.  The  modernization  concepts  

enabled  the  realization  of  a  sustainable  overall  energy  system  

with  increased  overall  efficiency  and  flexibility,  with  the  best  

possible  use  of  renewable  and  local  energy  sources  and  with  the  

creation  of  a  future-proof  and  resilient  system.  There  is  a  high  

multiplication  potential  for  the  modernization  concepts  in  many  

Austrian  and  European  local  and  district  heating  systems.  The  

heat  source  used  for  the  heat  pump  is  generally  given  for  any  

type  of  generation  plant,  regardless  of  the  primary  energy  (waste,  

gas,  biomass,  etc.)  with  appropriate  flue  gas  cleaning.

Ing.  Günther  Seifter  works  at  Salzburg  AG  in  the  field  of  energy  technology  as  a  project  manager  for  renewables.  guenther.seifter@salzburg-

ag.at

The  efficiency  of  the  heat  pump  with  a  COP  (Coefficient  of  

Performance)  of  4.5  to  5  results  in  a  potential  performance  of  

the  flue  gas  condensation  with  the  boiler  operating  at  full  load  of  

approx.  680  kWth.  Simulations  and  calculations  led  to  a  further  

increase  in  performance  and  efficiency  as  well  as  an  optimization  

of  the  heat  recovery  from  the  flue  gas  condensation.  This  makes  

it  possible  to  provide  additional  capacity  for  grid  expansion  in  the  

range  of  1.5  -  2  MW  and  to  reduce  the  use  of  fossil  energy  to  

cover  peak  loads.

Dipl.-Ing.  Thomas  Herbst  is  the  head  of  the  department  for  energy  technology  for  the  district  heating  network  of  Salzburg  AG  for  energy,  

transport  and  telecommunications.  thomas.herbst@salzburg-at.at

Further  information /  links  in  the  e-paper

Furthermore,  the  retrofitting  of  a  modular  CO  lambda  control2  

for  the  biomass  boiler  was  examined,  the  implementation  of  

which  is  planned  for  the  future.  This  will  further  optimize  the  

operation  of  the  biomass  firing  in  terms  of  pollutant  emissions  

and  efficiency  and  will  subsequently  also  have  a  positive  effect  

on  the  economic  operation  of  the  heating  plant  due  to  reduced  

fuel  consumption.

Dipl.-Ing.  dr  Matthias  Theissing  works  as  an  associated  professor  at  FH  JOANNEUM  Gesellschaft  mbH  in  the  field  of  energy,  mobility  and  

environmental  management.  matthias.theissing@fh-joanneum.at

Outlook  and  key  findings
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2  https:// www.best-research.eu/ de/ kompetenzbereiche/ anlagenregelstechnik/ projects/ view/ 413

Dipl.-Ing.  (FH)  Joachim  Kelz  is  a  research  associate  in  the  “Cities  and  Networks”  department  at  AEE  INTEC.  j.kelz@aee.at

The  concept  for  the  implementation  of  the  heat  pump  and  control  

concept  is  currently  being  validated  in  detail  and  an  implementation  

decision  on  the  part  of  Salzburg  AG  is  aimed  for  this  year.  In  

addition,  further  future  expansion  and  modernization  steps  with  

decentralized  storage  and  decentralized  heat  pump  systems,  etc.  

are  being  considered  with  regard  to  overall  system  optimization  

in  order  to  counteract  a  network  bottleneck  in  the  event  of  an  

additional  planned  network  expansion.  In  addition,  the  integration  

of  other  renewable  generation  units  such  as  e.g.  B.  a  second  

biomass  boiler  for  even  more  efficient  summer  load  operation.

ThermaFLEX  project  https://thermaflex.greenenergylab.at/

Biomass  boiler  system  with  flue  gas  condensation  system
Photo:  Climate  Fund /  Krobath
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Social  Urban  Mining:
Circular  economy  

and  employment  in  
building  deconstruction

In  the  former  Vienna  Sophienspital,  
BauKarussell  and  its  partner  Die  

KÜMMEREI  processed  54,500  kg  
of  material  on  behalf  of  SOZIALBAU  

AG  and  WBV  GPA

W

1

Photo:  ©  Job  TransFair

Federal  Waste  Management  Plan  2017.  Part  1.  P.29.  Ed.  Federal  Ministry  for  Sustainability  and  Tourism.  Vienna.
BMK;  BMLRT  (2021):  Resource  use  in  Austria  2020.  S.34f  Vienna,  last  checked  on  January  15,  2022.

According  to  the  European  waste  hierarchy,  reuse  is  to  
be  given  priority  over  material  utilization  (i.e.  recycling),  
as  it  preserves  the  product  and  utility  value  and  thus  
shows  greater  resource  efficiency.

If  we  use  products  longer,  we  can

The  cornerstone  for  linking  employment  and  
qualifications  for  those  disadvantaged  on  the  labor  
market  with  the  forward-looking  implementation  of  
circular  economy  in  building  demolition  was  laid  in  2015,  

when  BauKarussell  as  a  project  consortium  of  the  
partners  pulswerk  GmbH  (the  consulting  company  of  
the  Austrian  Ecology  Institute),  Romm  ZT  and  RepaNet  
came  together.  The  Social  Urban  Mining  concept  
developed  by  BauKarussell  allows  project  developers  
and  builders  to  implement  multiple  sustainable  aspects  
in  their  demolition  projects  and  supports  them  in  
complying  with  their  legal  obligations  (specified  by  the  
Recycling  Building  Materials  Ordinance  and  ÖNORM  B  
3151).

Social  Urban  Mining  links  circular  economy  with  
qualification

The  impact  of  social  urban  mining  is  measurable

reduce  our  primary  raw  material  requirements.  In  the  

resource-intensive  construction  sector,  a  large  leverage  
effect  can  be  achieved  with  urban  mining.  BauKarussell  
creates  additional  social  added  value  with  Social  Urban  
Mining.  BauKarussell  is  centrally  connected  to  national  
implementation  programs  and  organizations  via  pulswerk  
GmbH,  which  are  designed  to  seek  and  facilitate  rapid  
market  implementation.

Irene  Schanda,  Robert  Lechner,  Markus  Meissner

BauKarussell  is  the  first  Austrian  provider  of  recycling-

oriented  demolition  with  a  special  focus  on  re-use  for  
large-volume  properties  and  has  been  involved  in  
demolition  projects  since  2017.  As  a  service

Buildings  represent  the  largest  stock  of  material  
resources  in  industrialized  countries  –  and  the  trend  is  
rising.  The  construction  industry  uses  50  percent  of  all  
raw  materials  in  the  global  flow  of  materials  and  is  
responsible  for  70  percent  of  our  waste1 .  “Urban  

Mining”  addresses  this  problem:  Buildings  are  regarded  
as  “mines”,  components  and  the  like  are  reused  or  
recycled  at  the  end  of  their  useful  life  –  for  example  
during  renovation  or  demolition  –  instead  of  being  
disposed  of  or  dumped.
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Photo:  ©  BauKarussell /  Philipp  Schuster

defined  pollutants  and  impurities,  e.g.  B.  various  floor  
coverings,  removed  and  prepared  for  sorted  disposal.  
Recyclable  materials,  such  as  non-ferrous  metals,  are  
secured  and  re-use  components  are  conveyed  to  
commercial  and  private  customers  via  a  component  
catalogue.  The  planning  is  carried  out  in  such  a  way  that  
proceeds  from  re-use  and  securing  valuable  materials  
refinance  the  socio-economic  work.

Urban  mining  for  short-lived  buildings

To  date,  more  than  1,330  tons  of  material  have  been  
removed  from  demolition  buildings  in  BauKarussell  
projects,  of  which  580  tons  have  been  recycled  as  used  
products.  This  result  was  achieved  using  28,700  hours  of  
social  economy  work.  So  far,  more  than  160  people  have  
worked  in  the  demolition  teams:  more  than  160  people  

who,  with  the  help  of  BauKarussell,  actively  contributed  to  
their  reactivation  for  the  labor  market  and  at  the  same  

time  made  a  valuable  contribution  to  a  sustainable  
construction  industry.

Local  socio-economic  partner  companies  for  

operational  work

In  the  BuildReUse  project  (funded  by  the  FFG),  
BauKarussell  acts  as  an  implementation-oriented  
construction  initiative,  which,  under  the  direction  of  the  
Austrian  Ecology  Institute,  together  with  the  project  team  
(AEE  INTEC  (project  management),  FH  Salzburg,  IBO,  
Spar,  KAGES  and  ATP  sustain)  the  topic  of  re-use  for  

buildings  with  short  periods  of  use  (supermarkets,  office  
buildings  and  temporary  buildings  in  the  medical  sector).  
So-called  Social  Urban  Mining  potential  analyzes  are  
being  developed  for  three  use  cases.  Opportunities  for  
reuse  and  optimized  recycling-oriented  dismantling  are  
summarized  in  compact  form.  A  look  at  good  practice  
examples  from  other  innovative  builders  enriches  the  

analysis  to  identify  barriers,  deficits  and  options  for  

overcoming  them.  In  addition  to  technical  suitability,  sales  
opportunities  as  well  as  procedural  and  legal  framework  
conditions  also  influence  the  implementation  potential  for  
“real”  reuse.  Those  responsible  for  the  three  use  cases  
are  shown  options  for  dealing  with  buildings  that  are  only  
used  for  a  short  period  of  time  in  a  more  sustainable  
manner.

and  the  Housing  Association  for  Private  Employees  WBV-
GPA,  as  well  as  the  Ministry  of  Climate  Protection.

BauKarussell  works  with  local  socio-economic  partner  

companies  that  provide  transit  jobs  for  those  

disadvantaged  in  the  labor  market,  such  as  the  long-term  
unemployed,  and  support  them  in  re-entering  the  regular  
labor  market.  In  Vienna,  the  BauKarussell  partners  are  
the  Dismantling  and  Recycling  Center  (DRZ),  Caritas  SÖB  

and  “Die  KÜMMEREI”.  The  Bundesimmobiliengesellschaft  
mbH  (BIG),  the  City  of  Vienna  and  non-profit  property  

developers  such  as  SOZIALBAU  AG  are  among  the  clients  
and  supporters  of  Bau  Karussell  throughout  Austria

BauKarussell  further  develops  the  concept  of  social  urban  

mining  with  each  project  and  works  by  means  of  
awareness  work  and  interdisciplinary  exchange  to  ensure  

that  it  becomes  a  common  practice  in  the  construction  
sector.  In  addition  to  implementation  in  demolition  projects  
that  entail  demolition,  social  urban  mining  as  a  best  case  

can  also  be  part  of  a  comprehensive  rehabilitation  
strategy.  BauKarussell  is  available  for  project  developers  
so  that  social  urban  mining  can  be  implemented  in  their  
projects.

BUILDING  24  25

Extension  of  grandstand  seats  in  the  Ferry  Dusika  Stadium  of  
the  City  of  Vienna  Photo:  ©  BauKarussell

At  the  OPEN  MINE  DAY  in  the  former  Vienna

Sophienspital  in  March  2022,  BauKarussell  used  a  “backward  

sampling”  to  highlight  value  creation  potential  in  building  

demolition
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COMPACT  STATIONS

&  DISTRICT  COOLING

DISTRICT  HEATING

Drinking  water  storage  charging  

systems

special  systems  incl.

vacuum  condensing  stations

The  Austrian  Ecology  Institute  is  also  involved  with  its  consulting  

subsidiary  pulswerk  GmbH  in  several  organizations  and  initiatives  

operating  throughout  Austria  that  generate  knowledge  and  

practical  benefits  from  development  work  such  as  that  from  

BuildReUse.  With  Austria’s  leading  building  assessment  systems,  

klimaaktiv  and  ÖGNB,  work  is  currently  being  done  on  the  further  

development  of  quality  and  assessment  criteria  for  circular  

economy  in  the  construction  industry:  Findings  from  BuildReUse  

will  be  incorporated  into  the  new  version  of  the  sustainability  

certification  systems  used  throughout  Austria  in  2022,  which  also  
with  a  view  the  EU  taxonomy  will  become  even  more  important  

in  the  future.  Regardless  of  that,  we  recently  worked  with  central  

partners  in  the  whole

ZAUNERGROUP  specializes  in  the  construction  

of  heat  and  cold  pipe  networks.  We  primarily  rely  
on  buried  plastic  jacketed  pipe  systems.  Starting  

with  planning,  through  delivery  and  assembly,  to  

commissioning.

Renowave.at  www.renowave.at

Detailed  planning  in  3D

Austria  (including  IBO,  AEE  INTEC,  FH  Technikum  Wien,  FH  

Salzburg,  IIBW,  ARCH+MORE,  Energieinstitut  Vorarlberg,  IBR&I,  

Schöberl&Pöll  GmbH,  wohnbund,  Universität  Innsbruck,  TU  

Wien)  founded  a  cooperative  with  RENOWAVE.AT,  which  

encompasses  the  send  sets  the  goal  of  high-quality  refurbishment  

of  existing  buildings.  In  an  innovation  laboratory  funded  by  the  

FFG,  the  focus  is  on  stimulating  the  market  and  breaking  down  

barriers.  The  numerous  members  of  the  cooperative  themselves  
want  one  thing  above  all:  to  promote  the  sustainable  renovation  

of  the  Austrian  building  stock  as  quickly  as  possible  so  that  

Austria  can  achieve  its  climate  protection  goals  by  2040.  And  of  

course  this  also  includes  promoting  recycling  management  in  the  

building  sector.

Service  &  Maintenance

Energy  for  the  end  consumer  in  the  home

District  heating  thermal  bath

space.

Storage

I&C  systems

District  heating  compact  station

Dipl.-Ing.  Markus  Meissner  is  resource  manager  and  head  of  BauKarussell.  meissner@pulswerk.at

Our  range  of  services  in  the  energy  technology  

division  extends  from

home  stations

District  cooling  compact  station

Planning  and  construction  of  energy  centers  up  

to  the  provision  of  the

Further  information /  links  in  the  e-paper

heat  exchanger

steam  converter  stations

We  are  proud  to  be  so  flexible  in  this  area  that  

we  can  always  take  individual  customer  requests  
into  account.  This  clearly  sets  us  apart  from  the  

competition.

MMag.a  Irene  Schanda,  RepaNet,  is  responsible  for  public  relations  at  BauKarussell.  irene.schanda@repanet.at

Primarily  compact  stations

fresh  water  stations

Robert  Lechner  is  the  managing  director  of  pulswerk  GmbH.  lechner@pulswerk.at

PERFORMANCE  COMPACT  STATIONS

BauKarussell:  www.baukarussell.at

ADVERTISEMENT

Thermaflex  project:  https://thermaflex.greenenergylab.at/

FAQs  on  re-using  building  components:  https://www.baukarussell.at/faqs-zu-re-use-von-gebaeudeverbindungen/

AT  ZAUNER  GROUP
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Solar  process  heat  systems  could  technically  cover  
around  4  percent  of  the  entire  industrial  heat  requirement.  
In  order  to  make  better  use  of  this  potential,  there  have  

been  a  large  number  of  national  and  international  
initiatives  in  recent  years.  Nevertheless,  the  growth  in  
market  volume  is  still  far  below  the  technical  and  

economic  possibilities.

Industrial  companies,  researchers  and

If  the  sector  is  to  be  sustainably  decarbonized,  in  
addition  to  the  buzzwords  electrification  and  hydrogen,  
solutions  are  also  required  that  are  immediately  available  
and  do  not  shift  the  challenges  to  the  generation  of  very  
large  amounts  of  renewable  electricity.  Solar  process  
heat  is  a  proven  technology,  especially  in  the  temperature  
range  up  to  approx.  400  °C.  This  is  of  great  importance,  
since  in  Europe  almost  60  percent  of  the  industrial  heat  
demand  is  in  this  area.

INDUSTRIAL  SYSTEMS  26  27

For  this  reason,  subtask  E  (Guideline  to  Market)  and  
subtask  A  (Integrated  Energy  Systems)  specifically  
address  whether  currently  used  typical  evaluation  
parameters  such  as  e.g.  B.  Amortization  periods  from  
the  point  of  view  of  solar  process  heat  are  also  suitable  

in  the  future  to  support  industrial  companies  and  project  
developers  in  the  implementation,  and  how  new  
approaches  in  the  various  project  phases  from  the  idea  

to  implementation  and  operation  must  be  taken  into  
account.

investors)  relevant  parameters  for  the  assessment  of  
renewable  technologies  and

he  exergetically  meaningful  decarbonization  of  the  
industrial  energy  system  can  only  succeed  if  all  available  
sources  are  used  and,  where  appropriate,  combined.  
This  is  exactly  what  a  joint  project  of  the  "Solar  Heating  
and  Cooling  Program"  and  the  "Solar  Power  and  
Chemical  Energy  Systems  (SolarPACES)"  technology  
program  of  the  International  Energy  Agency  (IEA  SHC  
Task  64 /  SolarPACES  Task  IV)  and  specifically  a  sub-
project  (Subtask  E )  under  the  direction  of  AEE  INTEC.

In  Subtask  E,  all  relevant  stakeholders  of  solar  process  
heat  were  included

projects  to  introduce  uniform  criteria  for  all  technologies  
that  enable  an  objective  technical  and,  above  all,  
economic  evaluation  over  the  period  of  use  of  all  
technologies.  The  main  goal  of  the  IEA  SHC  Task  64 /  
SolarPACES  Task  IV  is  to  strengthen  the  role  of  solar  
process  heat  systems  (SHIP)  in  industrial  energy  supply  
systems  both  as  a  single  technology  and  as  part  of  an  
integrated  energy  system.

(technology  suppliers,  project  developers,

Jana  Fuchsberger,  Jurgen  Fluch

In  order  to  achieve  high  levels  of  coverage  from  
renewable  heat,  the  focus  is  increasingly  shifting  to  the  
design  and  operation  of  hybrid  systems  in  which  solar  
process  heat  is  combined  with  heat  recovery,  heat  
pumps  and  photovoltaics.  From  this  arises  the  challenge,  
already  during  the  planning  phase

Renewable  Technology  Assessment  Survey

background

The  industrial  sector  accounts  for  around  30  percent  of  

the  total  energy  demand  in  the  EU  and  the  OECD  
countries,  of  which  around  60  percent  is  used  to  cover  
process  heat  requirements.  This  corresponds  to  more  

than  1  900  TWh  per  year  in  the  EU.

Photo:  Inventive  Power

D

Criteria  for  comparing  
renewable  technologies

Solar  process  heat  –
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The  evaluation  of  environmental  economic  
parameters  shows,  as  expected,  that  the  CO2  
avoidance  costs  are  viewed  as  a  very  relevant  

parameter  in  all  phases.  Whereas,  surprisingly,  the  
green  jobs  created  are  generally  of  lesser  interest.

A  look  at  the  economic  parameters  shows  that  the  
amortization  period  as  well  as  the  heat  production  
costs  and  the  internal  rate  of  return  are  of  great  
relevance  in  all  project  phases.  Depreciation  and  
capital  value  are  particularly  relevant  in  the  actual  
operation  of  the  plant.  The  operating  costs  of  the  
components  and  in  particular  of  the  overall  system  
and  process  integration  are  considered  to  be  of  
moderate  importance  in  the  phases  prior  to  
implementation  (planning),  but  are  again  the  decisive  
criteria  in  operation.  Capital  expenditures  are  
generally  of  high  interest  and  peak  at  the  detailed  
planning  stage.  While  the  importance  of  the  solar  
heat  supplied,  the  storage  size  and  the  installed  
area  was  rated  as  very  high  in  all  project  phases,  
the  importance  of  technical  details  such  as

For  example,  the  number  of  installed  heat  
exchangers  is  low  in  the  rough  planning  phase,  but  
increases  in  the  later  project  phases.

Results

The  survey  included  51  participants  from  a  total  of  
18  countries  (see  figure),  whereby  no  significant  
influence  of  the  location  of  the  survey  participants  
on  the  statements  was  found.  The  results  show  the  
need  to  consider  new  valuation  approaches  that  go  
beyond  just  considering  the  payback  period.

categorized.  A  total  of  65  criteria  were  assigned  to  
four  categories  (general  project  information  as  well  
as  economic,  technical  and  methodological  
parameters)  and  then  evaluated  for  various  project  
phases  from  the  idea  and  the  feasibility  study  
through  detailed  planning  to  implementation  and  
commissioning.  These  results  were  finally  transferred  
to  a  representative  survey  to  determine  whether  the  
importance  or  the  necessary  level  of  detail  of  the  
various  parameters  changed  in  the  project  phases.

heat  generation  costs

Investment  costs  for  the  entire  system

Total  system  operating  costs

detailed  planning

Green  jobs  created

detailed  planning

detailed  planning

detailed  planning

Cartographic  representation  of
Study  participants  (n=51)
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The  importance  of  different  criteria  in  different  project  
development  phases  is  also  identified.  These  findings  
ultimately  flow  into  the  work  of  Subtask  A  on  the  design  

of  integrated  energy  systems  and  thus  contribute  to  
strengthening  the  role  of  solar  process  heat  in  the  long  
term.

•  Operating  costs  of  individual  components  and  the
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Dipl.-Ing.  Jürgen  Fluch  is  head  of  the  "Industrial  Systems"  department  at  AEE  INTEC.  j.fluch@aee.at

entire  system  are  considered  moderately  important  
in  the  first  project  phase  of  the  feasibility  studies,  
with  the  importance  increasing  significantly  in  the  
later  project  phases.

dr  Jana  Fuchsberger  is  a  research  associate  in  the  "Industrial  Systems"  department  at  AEE  INTEC.  
j.fuchsberger@aee.at

The  survey  results  confirm  the  need  for  new  evaluation  
criteria  for  SHIP  (technical,  economic,  ecological,  non-
energetic  benefits)  and  at  the  same  time  require  a  clear  
definition  of  these  criteria  for  the  entire  industrial  sector.  
This  enables  the  technology  to  be  compared  with  other  
renewable  energies  and  strengthens  the  role  and  
recognition  of  SHIP  in  future  industrial  energy  systems.

•  Economic  parameters  such  as  heat  generation  
costs,  amortization  period  or  internal  rate  of  return  

are  considered  to  be  extremely  relevant  in  all  project  
phases.  Also  innovative  approaches  like  P50/P901
are  of  great  interest  to  investors.

Summary  and  Outlook

The  overarching  goal  of  the  IEA  SHC  Task  64  is  to  
position  solar  process  heat  as  an  important  component  
of  future  hybrid  supply  systems  in  the  industrial  sector.  
To  do  this,  the  results  from  subtask  E
further  processed  and  the  most  relevant  evaluation  

criteria  defined.  The  core  is  to  define  standardized,  
cross-technology  calculation  methods  for  the  different  
parameters,  which  are  essentially  based  on  the  results  

of  previous  projects  of  different  technology  collaboration  
programs  (TCPS)  of  the  IEA.  Thus,  the  solar

In  summary,  the  following  key  results  of  the  survey  
can  be  stated:

Further  information /  links  in  the  e-paper

•  Capital  costs  are  generally  of  great  interest,  
with  the  importance  reaching  its  peak  in  the  
detailed  planning  phase.

Process  heat  can  be  compared  with  technologies  such  
as  waste  heat  utilisation,  heat  pumps  or  PV.

•  CO2  avoidance  costs  are  considered  to  be  a  
highly  relevant  parameter  in  all  phases,  while  the  

green  jobs  created  are  surprisingly  of  lesser  
interest.

•  There  is  no  significant  effect  of  the  location  of  
the  respondents  on  the  survey  results.
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https://task64.iea-shc.org/
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1  Probability  of  exceeding:  the  expected  yield  of  the  system  and  derived  economic  parameters  will  not  be  undershot  
with  a  probability  of  50/90  percent

Essential,  Nice-to-have,  Neutral,  Not  important

Selection  of  the  survey  results  (6  out  of  21  criteria)  
and  their  importance  in  the  different  project  phases:
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“Lighthouse”  demonstration  building  
in  the  Lavanttal  innovation  district

ADVERTISEMENT

SMART  SOLUTIONS  FOR

BUILDING  EFFICIENCY

the  forward-looking  "Innovation  Quarter  Lavanttal"  as  a  

CO2  -neutral  technology  park.  As  a  "City  of  the  Future"  
demonstration  building,  the  entrance  building  to  this  

innovation  quarter  should  enable  various  uses:  arrival  at  

the  train  station,  orientation  in  the  technology  park,  office  

and  co-working,  meeting  room  and  meeting  zones.  It  uses  

a  multipliable  "climate  room  concept"  based  on  component  
temperature  control  and  coupling  to  a  digital

stands  around  the  new  train  station  in  St.  Paul  im  Lavanttal

Client:  Federal  Ministry  for  Climate  Protection,  Environment,  Energy,  Mobility,  Innovation  and  Technology  (BMK)

www.kieback-peter.com

twin  by  way  of  example.  The  climate  room  concept  

includes  the  activation  of  the  concrete  components  for  

heating  and  cooling,  the  use  of  on-site  energy  sources,  as  

well  as  renewable  energy  from  geothermal,  wind  and  solar  

energy.  With  the  support  of  a  heat  pump  and  component  

activation,  the  building  is  to  be  heated  and  cooled  entirely  

without  CO2.

On  the  Carinthian  side  of  the  Koralmbahn  tunnel  ent

Project  partners:  OSIT  Consulting  &  Engineering  GmbH  (project  management),  ARCH+MORE  ZT  GmbH,  AEE  INTEC,  

BABEG  Kärntner  Betriebsansiedlungs-  und  Beteiligungsgesellschaft  mbH,  w&p  Cement  GmbH,  VÖZ  -  Association  of  the  
Austrian  Cement  Industry,  contact  person:  Dipl.-Ing.  Christoph  Moser,  c.moser@aee.at

Source:
Claudia  Dankl
/  PT

With  the  help  of  software  and  hardware,  we  network  heating,  

ventilation,  air  conditioning,  fire  protection  and  other  building  

technology  into  an  optimal  overall  system.  This  is  how  we  create  

more  comfort,  efficiency  and  safety  for  everyone.

Kieback&Peter  Regeltechnik  GmbH  -  Graz  office

We  have  been  active  throughout  Austria  in  the  field  of  

building  automation  for  over  20  years.
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Local  heating  network  

4.0

ADVERTISEMENT

Photo:  BC-Regionalwärme  Krumpendorf  GmbH

ENERGY  FROM  WASTEWATER

Client:  Federal  Ministry  for  Digitization  and  Business  Location

as  a  central  point  of  contact  that  supports  the  heating  plants  in  

the  implementation  of  R&D  projects.  This  is  intended  to  ensure  

that  Austrian  biomass  heating  plants  remain  competitive  in  the  

long  term  and  that  the  raw  materials  available  are  used  efficiently.

Benchmarking  system  that  comprehensively  assesses  the  

efficiency  of  biomass  local  heating  systems.  Except

In  addition,  control  concepts,  new  heating  network  technologies,  

flue  gas  condensation  as  well  as  optimization  and  renovation  

digitalization  and  technical  R&D  measures  will  be  demonstrated  

in  the  four  main  areas.  The  local  heating  network  4.0  is  used  here

With  innovative  heat  exchanger  systems  and  

efficient  heat  pumps

The  local  heating  network  4.0  is  developing  an  innovative

Contact  person:  Dipl.-Ing.  Michael  Salzmann,  m.salzmann@aee.at

Renewable  energy  for  heating  and  cooling  needs  

from  50KW  to  10MW  capacity

The  supply  of  biomass  local  heating  is  an  important  part  of  

Austrian  climate  policy  and  contributes  to  the  creation  of  local  

added  value.  However,  many  heating  plants  have  a  need  for  

modernization,  especially  in  the  area  of  technical  R&D  measures  

as  well  as  digitization  and  data  management,  e.g.  B.  data  

processing,  visualization  or  data  communication.

Heating  and  cooling  buildings  particularly  economically  

and  in  an  environmentally  friendly  manner

Project  partners:  Industrial  Science  Institute  (project  management),  AEE  INTEC,  Güssing  Energy  

Technologies  GmbH,  Austrian  Association  of  Tiled  Stoves
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Short  payback  period>

>

>

>

100%  renewable  heating  &  cooling

www.energie-aus-abwasser.com
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Find  out  more  at:  03144 /  71  207

Outdoor  air  HPfacade-integrated

Integrated  facade

radiator

risers  in  the

PV

Storage

Ventilation  and  optional

station  wagon

Phasing  out  gas  with  heat  pump  
technology  in  renovation

or  office@bioenergie.at

ADVERTISEMENT

The  multidisciplinary  demo  project  "Phase  Out"  offers  
a  solution  via  minimally  invasive  and  scalable  
remediation  methods.  Prefabricated  façade  elements  
with  integrated  building  technology,  consisting  of  
innovative  heat  pump  systems  (WP),  such  as  e.g.  B.  
Booster  HP  or  mini  service  water  HP,  developed  and  
demonstrated.  A  previously  necessary  resettlement  
during  the  renovation  can  be  avoided.  This  project  
thus  serves  as  an  initiator  and  accelerator  for  a  high  
renovation  rate  of  existing  multi-storey  residential  
buildings  in  Austria  in  order  to  ensure  an  ecological,  
economic  and  social  exit  from  gas.

In  order  to  achieve  the  climate  protection  goals  and  
to  minimize  the  dependence  on  energy  imports,  a  
switch  from  gas  and  oil-based  heating  systems  to  a  
supply  with  renewable  energies  as  well  as  an  
energetic  refurbishment  of  the  building  stock  is  
essential  for  Austria.  Especially  the  substitute

The  production  of  gas  boilers  in  metropolitan  areas  
represents  an  immense  challenge  for  all  stakeholders.

Client:  Federal  Ministry  for  Climate  Protection,  
Environment,  Energy,  Mobility,  Innovation  and  
Technology,  City  of  the  Future  8th  call  for  tenders

Contact  person:  Dipl.-Ing.  Gerald  Zotter,  
g.zotter@aee.at

Project  partners:  University  of  Innsbruck  (project  
management),  AEE  INTEC,  drexel  und  weiss,  
Energieinstitut  Vorarlberg,  iDM  Energiesysteme  
GmbH,  Klimatherm  GmbH,  Kulmer  Holz-Leimbau  
GesmbH,  Nussmüller  Architekten  ZT  GmbH,  
Ingenieurbüro  Rothbacher  GmbH,  SOZIALBAU  non-
profit  housing  corporation

A  product  of  the  Bioenergie  Group
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The  project  is  funded  by  the  EU  Horizon  2020  research  and  

innovation  program.

Michael  Gumhalter  has  been  a  research  associate  at  AEE  

INTEC  in  the  “Technology  Ent

The  EXCESS  project  focuses  on  the  energy  transformation  

of  European  buildings  towards  user-centred  plus-energy  

buildings  that  generate  more  energy  from  renewable  

technologies  on  site  than  they  consume  themselves.  21  

project  partners  from  eight  countries  from  industry  and  

research  are  developing  innovative  technologies,  systems  

and  new  approaches,  which  are  being  extensively  investigated  
using  four  demonstrators  in  different  climate  zones.

Austria),  representing  the  interests  of  Austrian  energy  

service  providers,  organized  the  second  Austrian  Energy  

Efficiency  Congress  in  Vienna  on  February  14,  2022.  As  

part  of  the  top-class  event,  which  was  introduced  by  keynotes  

by  Federal  Minister  Leonore  Gewessler,  Martin  Graf,  Director  
of  Energie  Steiermark,  and  Alfons  Haber,  Director  of  e-

Control,  Dipl.-Ing.  Michael  Gumhalter  received  the  Young  

DECA  Award  for  his  research  work  on  innovative  façade  

systems  and  model-based,  predictive  controls.  The  prize  is  

awarded  to  scientists  under  the  age  of  30  who  conduct  

research  in  the  field  of  energy  efficiency.  It  offers  young  
scientists  the  opportunity  to  present  their  research  work  to  a  

broad  specialist  audience  and  to  gain  a  foothold  in  the  

industry.

entwicklung”,  where  he  is  actively  involved  in  current  

research  work  on  thermal  renovation  methods  for  multi-story  

residential  buildings.  A  large  part  of  the  work  deals  with  

model-based,  predictive  controls  and  includes  the  

development  of  the  underlying  mathematical  models  as  well  

as  control  algorithms  and  software  solutions.  The  main  goals  

are  to  increase  the  efficiency  of  the  building  services  systems  

and  supply  systems,  as  well  as  the  maximum  use  of  local  

renewable  energy  sources  while  at  the  same  time  maintaining  

the  comfort  limits  in  the  rooms  through  optimization  and  

forward-looking  behavior.

The  DECA  (service  provider  energy  efficiency  &  contracting

he  award,  worth  1,000  euros,  went  to  Michael

Gumhalter  awarded  at  the  2nd  Austrian  Energy  Efficiency  

Congress  in  Vienna  for  his  work  on  the  EXCESS  research  

project.
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Further  information /  links  in  the  e-paper

Michael  Gumhalter  wins

Young  DECA  Awards  2022

AEE  INTEC  employees

DECA:  https://www.deca.at/
Project  EXCESS:  https://positive-energy-buildings.eu/

D
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Preview  output

https://www.eurosun2022.org/

Conferences,  seminars,  excursions

AEE  consultations

February  21  -  23,  2023 /  Madrid,  Spain

https://www.aee-intec-events.at/

Greenfood's  training

Langenwang:  Grazerstrasse  12,  8665  Langenwang  |  Every  first  Wednesday  of  the  month,  7  p.m.,  Hotel  -  Restaurant  -  Café  Krainer  Salzburg:  

Auerspergstraße  20,  5020  Salzburg  |  By  appointment:  Tel.  0664/8474204

September  25-29,  2022 /  Kassel,  Germany

September  29,  2022 /  Online

International  Renewable  Energy  Congress  -

In  addition  to  the  latest  developments  in  research  and  

demonstration,  national  monitoring  and  funding  projects  for  

buildings  that  have  already  been  implemented  will  also  be  

presented.

Styria

Carinthia

https://www.eurosolar.de/en/ires/ires-conference  2022-2/?

msclkid=421b7cf4d12911eca2ae1c732d

Solar  Energy  for  Buildings  and  Industry

yasmine.abdelaziz@ren21.net

June  29,  2022 /  Vienna,  Austria

webinar-series-23-06.html

October  18  -  20,  2022 /  Graz,  Austria

Villach:  free  energy  advice  |  By  appointment:  Tel.  04242/23224  Vienna:  Karolinengasse  32/1,  1040  

Vienna  |  By  appointment:  Tel.  01/7107523

International  Renewable  Energy  Storage  
Conference

EuroSun  2022

https://www.aee-intec-events.at/webinarreihe.html

IREC  2023

Webinar  series  sustainable  technologies  –

Gleisdorf:  Feldgasse  19,  8200  Gleisdorf  |  By  appointment:  Tel.  03112/5886

Webinar  series  sustainable  technologies  -

June  23,  2022  2021 /  Online

Vienna

https://www.renowave.at/veranstaltungen/

7b3160

In  the  next  issue  we  will  deal  with  the  "storage  option  component  

mass"  in  buildings  and  its  influence  on  higher-level  heat  and  

power  supply  networks  as  well  as  its  potential  for  the  efficient  

use  of  locally  generated  renewable  energy.

September  20-22,  2022 /  Dusseldorf,  Germany

ISES  and  IEA  SHC  International  Conference  on

Component  mass  storage  option

in  issue  03  |  2022?

Salzburg

Heating  networks  in  transition

Workshop  RENOWAVE.AT  -  OPEN  LAB  

'Speeding  up  renovation'

what  to  expect

https://energieinstitut.net/de/greenfoods-training

03  |  2022
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Photo:  AEE  INTEC

The  raw  material  for  new  goods  was  far  too  
cheap,  and  in  plastics  technology  people  
preferred  to  deal  with  the  development  of  new  
fields  of  application  than  with  the  closure  of  
material  cycles.  The  EU  circular  economy  
package  with  legislative  changes  to  four  key  
waste  management  directives  and  a  circular  
economy  action  plan  with  a  strategy  for  
plastics  was  only  approved  in  2015.  In  Austria,  
the  last  amendment  to  the  Waste  Management  
Act  to  implement  the  circular  economy  
package  only  came  into  force  in  2021.

I

In  my  free  time  I  can  be  

found  in  the  mountains,  
preferably  with  family  
and  friends,  but  I  also  
like  to  be  alone.

I  like  to  set  goals.  My  name  is  Monika  Spörk-
Dür  and  after  studying  plastics  technology  at  the  
Montanuniversität  Leoben,  my  goal  was  to  work  in  
the  field  of  plastics  recycling.  But  when  I  finished  my  
studies  in  the  mid-1990s,  recycling  was  not  yet  an  
issue.
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And  since  I  am  a  person  who  is  looking  for  
challenges  and  love  dealing  with  new  topics  and  
working  in  new  areas  of  knowledge,  I  am  now  also  

studying  recycling  technology  at  the  University  of  
Leoben.  This  closes  the  circle  for  me  and  who  
knows  what  else  I  can  use  the  knowledge  I  have  

acquired  for.

I've  been  with  AEE  INTEC  since  2010.  First  ar

At  AEE  INTEC,  I  value  the  friendly  working  

atmosphere  and,  above  all,  the  young  team,  which  
is  brimming  with  ideas  and  is  committed  to  finding  
solutions  for  various  tasks  in  the  meanwhile  very  
diverse  research  areas  of  AEE  INTEC.

solar  thermal  systems  running.

So  in  the  meantime  I  looked  for  other  challenges  
and  found  them  sufficient  in  starting  a  family,  
accompanying  our  four  daughters,  who  are  now  
grown,  through  their  toddler,  kindergarten  and  
school  years,  but  also  in  voluntary  work  and  later  
in  a  sponsorship  for  an  Afghan  refugee,  who  had  
come  to  Austria  alone  as  a  teenager.  After  this  
wonderful  time,  during  which  I  was  never  bored  
and  from  which  I  don't  want  to  miss  a  minute,  I  
wanted  to  reorient  myself  professionally.  It  quickly  
became  clear  to  me  that  I  wanted  to  work  in  the  
environmental  technology  field  and  so  I  came  to  
AEE  INTEC  without  a  background  in  energy  
technology  or  solar  technology,  but  with  a  plastics  
technology  background.  As  luck  would  have  it,  
AEE  INTEC  was  currently  working  on  a  project  
for  the  use  of  plastics  in  solar  collectors  or  for

I  worked  in  the  measurement  technology  department,  
mainly  in  the  evaluation  of  the  monitoring  data  from  
sustainable  buildings.  Since  2012  I  have  been  
responsible  for  the  quarterly  magazine  "nachhaltige  
wissenschaften"  and  work  with  my  colleagues  in  
the  "International  Knowledge  Transfer  and  Market  
Analysis"  department  “  also  in  the  Soltrain  project  
(solar  thermal  training  and  demonstration  initiative  
in  southern  Africa)  and  in  the  annual  solar  world  
market  statistics  of  the  Solar  Heating  and  Cooling  
Program  of  the  International  Energy  Agency  (“IEA  
SHC  Solar  Heat  Worldwide  Report”).

of  coincidences,

Challenges,
aim
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