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State of the art in Europe

Annual installed capacity of flat plate and 

evacuated tube collectors from 2000 to 2011
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IEA Roadmap vision of solar heating and 

cooling by sector (EJ/yr) 

7.2 EJ/a

8.9 EJ/a

1.5 EJ/a

0.4 EJ/a

Source: IEA Technology Roadmap – Solar Heating & Cooling

Total capacity of glazed flat plate and evacuated tube 

collectors in operation in kWth per 1,000 inhabitants by 

the end of 2011
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Vision of the sector

Considering the European energy mix in 2005 (reference 
year of the “RES Directive”), solar thermal systems will 
contribute for a share equivalent to 12% of the total new 
renewable energy capacity installed by 2020 to meet the 
EU targets”.

Post-2020, the RDP scenario shows contributions of 
solar thermal to total European low-temperature heat 
demand of 3.6% in 2020, 15% in 2030 and 47% in 2050 .

Vision of the sector
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F&E priorities for residential buildings

Cost of Solar Heat in Europe 

Quelle: ETP RHC (2013)
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F&E priorities for non residential buildings
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F&E priorities for industrial processes

Cost of Solar Heat in Europe 

Quelle: ETP RHC (2013)
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F&E priorities for district heating and 
cooling

Cost of Solar Heat in Europe 

Quelle: ETP RHC (2013)
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Implementing Roadmaps

1. Solar Active House

2. Solar based compact hybrid heating 
systems

3. Solar heat for Industrial Processes

Thank you for your Attention
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ROADMAP
Solar Heat for Industrial Processes

Werner Weiss
AEE – Institute for Sustainable Technologies

Gleisdorf, Austria

Objectives
The main objective of the SHIP Roadmap is to 
reduce significantly the cost of solar heat, to 
overcome technical and non-technical barriers and 
to contribute to the significantly increased use of 
solar heat in industrial processes.

The scope of the SHIP Roadmap are all industrial 
applications with process temperatures up to 250°C
.

Scope
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Technologies

• Flat plate collectors (covered and uncovered)
• Evacuated tube collectors
• CPC collectors
• All kinds of concentrating collectors (parabolic 

trough, Linear fresnel…)

Applications

• All industrial processes with temperatures up to 
250°C (sectors: food and beverage industry, 
textile, metal surface treatment, agro industry; 
automotive sector…)

• Integration of the solar thermal system on the 
process level 

• Integration of the solar thermal system on the 
supply level
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Size of systems

>500 m² collector area or 350 kWth (0,35 – 10 MWth)

The specific objectives of the SHIP 
Roadmap are:

• Cost optimal solar thermal process heat-systems 
(2014 – 2017)

• Development and demonstration of the next 
generation of solar thermal process heat-
systems (2017 – 2020)

• About 600 SHIP systems installed in different 
climatic zones and for all relevant industrial 
applications by 2020
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Phase I

2014 - 2017
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Cost optimal solar thermal process heat-
systems (2014 – 2017)

Demonstration phase 1:
Cost optimal solar thermal process heat-systems (20 14 – 2017)

Solar heat price: 
5 - 8 €cent/kWh for low temperature applications
6 - 9 €cent/kWh for medium temperature applications by 2017 

System price reduction to:
€ 350/m² (low temp. applications) 
€ 400/m² collector area (medium temp.) for systems bigger 1000 m² 
(including storage and installation). 

These cost optimal solar thermal process heat-systems hav e to be 
based on the R&D achievements of FP7 projects and r esults 
obtained in member states in the years 2010 – 2013.
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Demonstration phase 1:
Cost optimal solar thermal process heat-systems (20 14 – 2017)

Number of Systems to have an impact on the market:
200 systems with a total collector area of 300,000 m² in low temperature 
(up to 100°C process temperature) SHIP applications 

100 systems with a total collector area of 150,000 m² using 
concentrating collectors have to be installed. 

Investment
€ 165 Mill. For all systems
If a subsidy rate of 40% is assumed for the demonstration systems – a 
broad demonstration system program would require a total budget of €
66 Mill. 

Demonstration phase 1:
Cost optimal solar thermal process heat-systems (20 14 – 2017)

Accompanying R&D program 
An accompanying R&D program for system development 
and monitoring would be in the range of additional 22 
Million. 

Funding
If these programs are split between HORIZON 2020 and the 
member states an budget of € 50 Mill would be required 
from EU funds for the time period 2014 – 2017 (annual €
12.5 Mill)
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Focused 
R&D 

projects
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Focused R&D projects

In parallel to the 1st demonstration and market 
implementation program focused R&D projects
based on the R&D priorities as outlined in the 
Strategic Research Priorities for Solar Thermal 
have to be carried out in the timeframe from 2014 –
2017 in order to be able to achieve a further 
reduction of the solar heat price and to demonstrate 
the next generation solar thermal process heat-
systems in the timeframe from 2018 – 2020. 

Focused R&D projects
Focused R&D projects shall focus on the following topics:
• Next generation medium temperature solar collectors
• Development of self-carrying collector structures for 

installation on industrial buildings

• Optimized large-scale solar collector arrays for uniform 
flow distribution and low pumping power

• Development of the standardized integration solutions for 
all relevant industrial processes.
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Phase II

2018 - 2020

Next generation solar thermal process heat-
systems (2018 – 2020)
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Demonstration phase 2:
Next generation solar thermal process heat-systems (2018 – 2020)

Solar heat price: 
3- 6 €cent/kWh for low temperature applications
4 - 7 €cent/kWh for medium temperature applications by 2020 

System price reduction to:
€ 250/m² (low temp. applications) 
€ 300/m² collector area (medium temp.) for systems bigger 1000 m² 
(including storage and installation). 

The next generation of solar thermal process heat-syste ms has to 
be based on the R&D achievements of HORIZON 2020 pr ojects 
which are carried out in the timeframe from 2018 -2 020

Demonstration phase 2:
Next generation solar thermal process heat-systems (2018 – 2020)

Number of Systems to have an impact on the market:
220 systems with a total collector area of 400,000 m² in low temperature 
(up to 100°C process temperature) SHIP applications 

120 systems with a total collector area of 360,000 m² using 
concentrating collectors have to be installed. 

Investment
€ 228 Mill. For all systems
If a subsidy rate of 40% is assumed for the demonstration systems – a 
broad demonstration system program would require a total budget of 
€ 91 Mill. 
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Demonstration phase 2:
Next generation solar thermal process heat-systems (2018 – 2020)

Accompanying R&D program 
An accompanying R&D program for system development and monitoring 
would be in the range of additional 44 Million. 

Funding
If these programs are split between HORIZON 2020 and the member 
states an budget of € 66 Mill would be required from EU funds for the 
time period 2014 – 2017 (annual € 22 Mill)

Results
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Cost reduction:

Low temperature applications 
10 €cent/kWh 3- 6 €cent/kWh by 2020

15 €cent/kWh 4 - 7 €cent/kWh by 2020

Demonstration Systems
700 systems
1.2 Mill m² = 1.9 GWth installed 

Thank you for your Attention


