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Project  „ EnWiSol“  
Mot ivat ion 

 Solar  t herm al  has an important role in all f u t ure energy econom ic 
szenar ios (ISE: REM od-D, BM U: Leitstudie) 
 No detailed system concepts derived 

 A ctually realized systems integrate usually one large, central storage 

 Developem ent  of  solar thermal occurres  for dense populated urban 
areas signif icantly in relation with dist r ict  heat ing net w orks 
 Competition with CHP developement strategies 

 Competition with PV  for useful areas 

 Lack of  area for central storage 

 K eep t echnology opt ion despite current  com parat ive 
d isadvant ages and proofe its robust ness for future application 
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Project  „ EnWiSol“   
Issues 

 Developement of  energy econom ic szenar ios for the role of   
solar  t herm al  in urban heat  supply  syst em s 

 Opt im ising of  the developed syst em  concept s 
 Leadersh ip of  IEA SHC Tasks 52 „ Solar Thermal and Energy Economy“  

 Real isat ion of  the heat supply system in the pi lo t  schem e  
„ Freiburg-Gutleutmatten“  

 Combination of  CHP dist r ict  heat ing and decent ral ized ST 

Background: 
 High PV  share in the electricity network will supplant CHP 

 Solar thermal will take over heat supply during summertime 
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Project  „ EnWiSol“   
Issues 

 Developement of  energy econom ic szenar ios for the role of   
solar  t herm al  in urban heat  supply  syst em s 

 Opt im ising of  the developed syst em  concept s 
 Leadersh ip of  IEA SHC Tasks 52 „ Solar Thermal and Energy Economy“  

 Real isat ion of  the heat supply system in the pi lo t  schem e  
„ Freiburg-Gut leut m at t en“  
 Combination of  CHP-dist r ict  heat ing and decent ral ized ST 

Goal : 
 Power-driven operation mode of  CHP 

 Switching off  the district heating network for in sum of  3 months 
during summertime (supporting the power network) 

 Economic integration of  solar thermal into concept 
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Pilot  scheme „ Freiburg-Gut leutmat ten“  
Projec consort ium 

 Fraunhofer ISE 

 badenovaWÄRMEPLUS GmbH & Co. KG 

 Solites 

 City of  Freiburg i.Br. 

 

Support of : 

 Projektträger Jülich 

 BM U (formerly) 
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Solares Potent ial Quart ier GLM Pilot  scheme „ Freiburg-Gut leutmat ten“  

Ci t y  o f  Freiburg i .Br. 

[FreiGIS]  
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Pilot  scheme „ Freiburg-Gut leutmat ten“  
 

 Heat ed area  40.000 m ² 
 Accom m odat ion un i t s 500 (6… 50) 
 St oreys  3… 9 

[badenova]  
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Pilot  scheme „ Freiburg-Gut leutmat ten“  
 

 Heat ing dem and 2.800 M Wh 
 Col lect or  area  2.000 m ² 
 Bui ld ing connect ions 37 

[badenova]  
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Pilot  scheme „ Freiburg-Gut leutmat ten“  
Systemconcept : decent ralized solar thermal 

[badenova]  

 Heat ing dem and 2.800 M Wh 
 Col lect or  area  2.000 m ² 
 Bui ld ing connect ions 37 
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Max. of  installable collector area per building connect ion  
Shadingangle = 40° 
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Max. of  installable collector area per building connect ion  
Shadingangle = 40° 
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Max. of  installable collector area per building connect ion  
Shadingangle = 40° 
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 St and-by t ank charg ing 
 High system temparature niveau 

 High heat losses 

Simulat ion 
Considered system concepts for DHW preparat ion 

 Cent ral , f low -t hrough 
 High system temperature niveau 

 Reduced heat losses 

 Decent ral , f low -t hrough 
 Reduced system temperature niveau 

 High costs 

 Ef fort for realisation 
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321 kWh/m ² 

Simulat ion 
Max. usage of  roof  area | 9 storeys 
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Simulat ion 
Max. usage of  roof  area | 9 storeys 

384 kWh/m ² 
+20% 

 Heat  d ist r ibut ion  
losses: -30% 
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Area of  conf lict  
Mult i dimensional opt imisat ion 

- Techical  -  
 Ef f icient  heat  supply  
 Sim ul t aneousness 

- Econom ical  - 
 St andard isat ion 
 Scenar ios o f  operat ion 

- Real isat ion - 
 Groups of  invest ors 
 Del ivery l im i t s 
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Conclusion 
- current  status - 

 The dist r ict  heat ing net w ork can be sw i t ched of  for the aspired in  
t o t al  3 m ont h dur ing sum m ert im e,  when applying relatively  
high specif ic: 

 Capaci t ies o f  st orage 

 Ef f icient  t echnolog ies for DHW  preparation 

 Usef u l  roof  areas allocated at som e bui ld ing connection units are  
not  adequat e  

 Al t ernat ive t echnolog ies w i l l  be t aken in t o  account : 
 Shifting of  solar thermal heat between building supply units 

 A lternative collector techniques 

 Electricity based systems as auxilliary heating units 
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Out look 
 

 Scient i f ic and t echnical  at t endance of  p i lo t  schem e 
 Implementation of  operation concept 

 M onitoring 

 Dynam ic syst em  sim ulat ion of  building supply system, district heating 
network and the CHP 

 Developm ent /opt im isat ion of  szenar ios: 
Technology – Design – Cost 

 Energyeconom ical ly  opt im ized operat ion of  CHP 
(M ethods e.g.:  modellpredictive control, rule based algorithm) 

 

 

 

 

 

 



© Fraunhofer ISE  

21 

Thank you for your at tent ion!  

Fraunhofer Institute for Solar Energy Systems ISE 

 

Dipl.-Ing. A xel Oliva 

 

www.ise.f raunhofer.de 

A xel.Oliva@ise.fraunhofer.de 
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Szenario | 25% Solar, 25% Wind, 50% KWK 

BHKW 
st rom or ient ier t  

Pot ent ial  für 
Solar t herm ie,  auch 
ohne Saisonalspeicher  
und trotz großer BHK W -
K apazität 
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