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Solar thermal + Pit Thermal Energy Storage + Absorption 
Heat Pump = sustainable DH system?

Solar Thermal

Pit Thermal Energy Storage

Absorption Heat Pump

Sustainable DH system
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What are the challenges for integration?

 Level of technologies? Interaction of technologies with each other? 

 Integration in existing DH systems? Added value?

Financial aspects?  



AEE – INSTITUTE FOR SUSTAINABLE TECHNOLOGIESwww.aee-intec.at Lessons learnt and guidelines for large-scale solar thermal and 
storage applications for district heating in an Austrian context

| 10.09.2019

More than 3000 district heating systems in Austria
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Distribution of DH Networks in Austria grouped by yearly
heat production
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Current level of technologies

Solar thermal
− Mature technology, widely available

Absorption heat pumps
− Versatile, yet complex
− Has strict boundary conditions
− First applications in DH, yet no „standard“ so far

Pit thermal energy storage
− Promising
− Only proven so far in Denmark

Solar Thermal

Pit Thermal 
Energy Storage

Absorption Heat Pump

Erik Christensen [CC BY-SA]
Reinraum [Public domain]
Dronninglund Fjernvarme A.m.b.A
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Bottlenecks for system integration: Supply temperature in 
larger systems > 100°C

Temperatures from solar thermal and pit storage < 
90°C
− Need for post-heating to reach supply

temperature

Costs for post-heating?

Biomass

Compression Heat Pump

Gas 

Absorption Heat Pump
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Klagenfurt: Scenario for large-scale solar thermal and pit
storage

Solar Thermal

Pit Thermal Energy Storage

Klagenfurt
425 GWh/a

165 MW peak demand

125000 m3

90°C

Biomass for post-heating

150000 m2

10 MW
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Costs per MWh (150000m2 solar thermal, 125000m3 pit
storage, 10 MW biomass post-heating) 
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Costs per MWh (150000m2 solar thermal, 125000m3 pit
storage, 10 MW biomass post-heating) 
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Bottlenecks for integration: Costs

Copyright:(c) Chuongy | Dreamstime.com
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Ground prices in Austria

www.bodenpreise.atKlagenfurt

Mürzzuschlag
Vienna
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Space

Rural areas limited issue

Urban areas
− High competition
− Niches? Brownfields? 
− „Unattractive“ areas
Close to highways, railroad, etc..

Pit thermal energy storage need specific
hydrogeological conditions
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Impact of CO2 taxes on heat supply costs & economic
feasibility

Mürzzuschlag 
− 24.8 GWh
− 16 MW cap.
− mainly biomass
− 2017 / 2018: 69,2 % covered by renewables
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CO2 emissions vs heat supply costs: Example
Mürzzuschlag (24.8 GWh, 16 MW cap., mainly biomass)

Status Quo 2017/185.000 m² Solar

10.000 m² Solar,  
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CO2 emissions vs heat supply costs: Example
Mürzzuschlag (24.8 GWh, 16 MW cap., mainly biomass)
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Impact of CO2 taxes: Example Mürzzuschlag (24.8 GWh, 
16 MW capacity, mainly biomass)
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How to become 100% renewable?

1
9

10

20

30

40

50

60

70

5%

H
ea

t p
ric

e 
[€

/M
W

h]


Lo
w

er
   

   
   

  H
ig

he
r 

Solar fraction
 Lower           Higher 

For small solar fractions: 
− Tank storage  minimum 

heat price is seen
For medium & large solar 

fractions: 
− Pit storage
− economy of scale vs cost 

increase from storage 
losses/lower yield per m2

Getting closer to 100%
− …

100%0%



AEE – INSTITUTE FOR SUSTAINABLE TECHNOLOGIESwww.aee-intec.at Lessons learnt and guidelines for large-scale solar thermal and 
storage applications for district heating in an Austrian context

| 10.09.2019

What are the challenges for integration?

 Level of technologies? 

 Interaction with / extension of existing DH systems? 
Added value?

Financial aspects?  

Solar Thermal

Pit Thermal 
Energy Storage

Absorption Heat Pump
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