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RAISELIFE project extends the lifetime of functional materials for Concentrated Solar Power Technologies 

 

Several functional materials, with a main focus on reflectors, absorbers and coatings for structural materials, are 

being developed and tested within the RAISELIFE project. System simulation tools are being used to carry out a 

techno-economic analysis over the lifetime of the plant for the most promising material developments. 

 

Concentrated Solar Power (CSP) technologies in combination with Thermal Energy Storage (TES) provide flexibility 

to the electrical grid, which is especially important as the share of fluctuating wind and solar photovoltaic power 

generation continues to grow in the energy mix. CSP has experienced a high learning rate in the past years, being 

able to provide renewable electricity at prices as low as 6 c€/kWh including storage for 6-15 hours. For these 

reasons, the worldwide installed CSP capacity has increased by a factor of 10 in the past decade, reaching 5.5 GWel 

today, and further growth is expected. 

The first generation of CSP plants started in 1984 and used parabolic-trough collectors with thermal oil as heat 

transfer fluid. The first commercial CSP plant with tower technology was started up in 2007 with saturated steam 

receiver and 30-minute thermal storage system using saturated steam also (PS-10 plant in Spain). The second 

generation of power-tower technology consisted on molten-salt receiver and large capacity thermal storage system 

(GEMASOLAR plant in Spain and Crescent Dunes in USA). The second generation of commercial CSP plants with 

parabolic-trough collectors started in 2008 using thermal oil in the solar field and 1 GWh thermal storage system 

with molten salts.. 

The large initial investment for CSP plant construction does not come without risk: degradation of components and 

materials can hinder the plant’s profitability. CSP plants are typically designed for a life span of 30 years, requiring 

the materials to withstand extreme thermal loads as well as harsh desert environment with high radiation and dust 

erosion levels. 

The RAISELIFE project aims at developing novel materials with extended lifetime and performance for parabolic-

trough and solar tower CSP plants. In addition, improved testing and qualification methods to simulate in-service 

conditions in different climates are being developed. 

With regards to parabolic-trough CSP plants, a novel absorber coating for non-evacuated line focusing systems has 

been developed based on cost-efficient sol-gel technology. The coating achieves excellent optical performance and 

high durability (α=95.4%, ε=7.8% at 250°C, stability >15 months in furnace at 400°C without degradation). In 

addition, an improved anti-reflective (AR) coating has been developed for evacuated line focusing systems, reaching 

2.5 higher abrasion resistance compared to the state of the art. The novel AR-coating has already been deposited 

in a commercial receiver tube factory. 

With regards to solar tower CSP plants, four different types of novel absorber coatings for temperatures up to 750°C 

have been developed. Durability testing of those coatings is being carried out in two sets of tests under high solar 

flux (reaching up to 700 kW/m²) to mimic operation conditions and in several climatic chambers to mimic 

environmental corrosion and erosion during night time or plant shutdown. Two of the tested coatings were identified 

as very promising: they showed similar optical performance as the state of the art Pyromark 2500 absorber coating 

but significantly higher durability. In addition, protective coatings to prevent corrosive attack from the molten salt on 

the inner side of the metallic tube substrates have been developed. The coated samples showed only negligible 

mass losses during furnace testing in solar salt at 580°C for 10,000 hours, opening the pathway to use low-alloyed 

steels in combination with coatings for the molten salt storage and piping systems, which will allow for further cost 

reductions compared to the use of expensive nickel base alloys. The corrosion rate of different uncoated substrate 

materials has been evaluated as reference: for the ferritic steels, Vallourec’s VM12 performed significantly better 
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that T91. Low corrosion rates were measured on nickel base alloys Inconel617 and Haynes230. 

 

 
Fig. 1: Schematic of molten salt receiver panel in solar tower plants (only for 

illustration purposes; the image on the right shows the Ivanpah solar tower plant 

in California, which operates with steam instead of molten salt.) 

 

CSP plants make use of silvered-glass mirrors to focus the solar radiation towards the receiver. Traditional glass 

mirrors have a thickness of 4 mm and the silver layer is protected on the back by a thin copper film and three 

protective paint lacquers. Within RAISELIFE, three types of mirror systems containing only copper + two protective 

lacquers have been developed and tested in an extensive outdoor exposure campaign at 11 sites, as well as in a 

set of accelerated climate chamber tests. Two of the tested mirror types seem suited for dry desert sites of low 

corrosivity, allowing to reduce mirror cost below 12 €/m². In addition, eight types of anti-soiling coatings to reduce 

mirror soiling and therefore the cleaning cycle are being tested. Furthermore, a thin-glass heliostat prototype was 

built and tested in Israel. The composite backing structure proved to provide stability against high wind loads and 

sufficient resistance against shape deformation caused by gravity or temperature differences. The reduction of glass 

thickness from 4 mm down to 200 µm has the potential to increase mirror reflectance from 94.5% (state of the art) 

up to 96.0% due to reduced absorptance losses in the glass. 
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Fig. 2: Accelerated aging testing of different absorber coatings in the dish 

concentrator test bench at Plataforma Solar de Almería. 

 

 
Fig. 3: Schematic of silvered-glass mirror mounted on heliostats to reflect solar 

radiation towards the receiver 
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An overview of the progress made within RAISELIFE in terms of TRL and MRL for the different material 

developments is shown in the figure below. 

 

  



 
6 

The complete list of the different results obtained in the framework of this project can be found in the following tables. 

 

Products ready for market 

 

No. Product  Improvement compared to state of the art Contact person 

1 
Absorber coating for 
tubular solar tower 
receiver 

αs = 97%, ɛ = 85% (750°C) 
Tmax= 750°C 
Lower degradation rate than Pyromark2500. 

Mr. Yaniv Binyamin 
ybinyamin@brightsourceenergy.com 

Dr. Alina Agüero Bruna 
agueroba@inta.es 

2 
Absorber coating for 
tubular solar tower 
receiver 

αs = 95%, ɛ = 82% (750°C) 
Tmax= 750°C 
Lower degradation rate than Pyromark2500. 

Dr. Mathias Galetz 
galetz@dechema.de 

3 

Low-cost selective 
sol-gel absorber 
coating for non-
evacuated parabolic 
trough receiver 

αs =95.4%, ε=7.8% (250°C) 
Tmax= 400°C (stable for >15 months in 
furnace at 400°C without degradation). 

Dr. Angel Morales Sabio 
angel.morales@ciemat.es 

4 

Anti-reflective 
coating for glass-
envelope tube for 
evacuated parabolic 
trough receiver 

τs =97.2% 
Improved abrasion resistance by factor of 2.5 
compared to the state of the art. 

Dr. Angel Morales Sabio 
angel.morales@ciemat.es 

5 
Low-cost protective 
coating for solar 
mirrors 

2-layer instead of 3-layer coating systems for 
cost savings in dry desert sites of low 
corrosivity. 

Mrs. Anne Attout 
Anne.Attout@eu.agc.com 

6 
Coating to prevent 
steel corrosion in 
molten salt 

Negligible mass loss of coated sample after 
10,000 h of furnace testing in solar salt at 
580°C. 

Dr. Alina Agüero Bruna 
agueroba@inta.es 

Dr. Mathias Galetz 
galetz@dechema.de 

7 
VM12-SHC steel 
qualified for CSP 
application 

VM12-SHC may be employed in the low-
temperature part of molten salt receivers 
instead of T91. 
Corrosion layer of VM12-SHC is 68µm 
compared to 193µm of T91 after 10,000 h of 
testing in solar salt at 580°C. 

Dr. Javier Piron 
javier.piron@vallourec.com 

  

mailto:ybinyamin@brightsourceenergy.com
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mailto:galetz@dechema.de
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Services ready for market: 

 

No. Service Improvement compared to state of the art Contact person 

1 
FREDA measurement 
system  

Assess heliostat degradation of entire 
solar field. 

Mrs. Anna Heimsath 
anna.heimsath@ise.fraunhofer.de  

2 
TraCS measurement 
device 

Automatic collection of continuous 
soiling data on reflectors. 

Dr. Fabian Wolfertstetter 
fabian.wolfertstetter@dlr.de  

3 
Sensor to monitor 
corrosion rates of 
steels in molten salt 

Automatic collection of continuous 
corrosion data of structural materials. 

Prof. Francisco Javier Pérez Trujillo 
fjperez@quim.ucm.es  

4 
Automatic coating 
machine of HSA 
absorber coating 

Minimizes production cost, increases 
coating lifetime by homogeneous 
deposition, avoiding hot-spots (coating 
thickness tolerances of 5µm were 
achieved compared to 20µm with manual 
painting). 

Mr. Yaniv Binyamin: 
ybinyamin@brightsourceenergy.com 

5 

Testing methodology 
for absorber coatings 
for solar tower 
receivers 

Testing under concentrated solar flux 
and in climate chambers. 

Dr. Florian Sutter 
florian.sutter@dlr.de 

Dr. Bernard Claudet 
claudet@univ-perp.fr  

6 
Testing methodology 
for secondary mirrors 
for solar tower 

Testing under concentrated solar flux 
and in climate chambers. 

Dr. Aránzazu Fernández-García  
arantxa.fernandez@psa.es  

7 
Testing methodology 
for primary mirrors 

Outdoor exposure and climate chamber 
testing. Lifetime prediction based on 
accelerated aging testing. 

Dr. Florian Sutter 
florian.sutter@dlr.de 

Dr. Aránzazu Fernández-García  
arantxa.fernandez@psa.es 

Dr. Sanae Naamane 
s.naamane@mascir.com  

8 
Testing methodology 
for anti-soiling coated 
mirrors 

Outdoor testing in Spain and Morocco 
with regular cleaning intervals. 
Climate chamber testing. 

Dr. Florian Sutter 
florian.sutter@dlr.de 

Dr. Aránzazu Fernández-García  
arantxa.fernandez@psa.es 

Dr. Sanae Naamane 
s.naamane@mascir.com 

9 
Testing methodology 
for corrosion in molten 
salt 

Furnace and slow strain rate (SSRT) 
testing in molten salt at different 
temperatures. 

Prof. Francisco Javier Pérez Trujillo 
fjperez@quim.ucm.es 

Dr. Alina Agüero Bruna: 
agueroba@inta.es 

Dr. Mathias Galetz: 
galetz@dechema.de 

Dr. Johannes Preußner 
johannes.preussner@iwm.fraunhofer.de  

10 
System simulation 
tools  

Allow for economic assessment of novel 
materials, receiver and solar field 
efficiency computation. 

Theda Zoschke 
theda.zoschke@ise.fraunhofer.de  

Ralf Uhlig 
Ralf.Uhlig@dlr.de  
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Preliminary developments with further optimization or testing needs: 

 

No. Product  
Improvement compared to state 
of the art 

Contact person 

1 
Selective absorber 
coating for tubular solar 
tower receiver 

αs = 95%, ɛ = 28% (750°C) 
Tmax= 750°C 
Optimization of durability is 
ongoing 

Dr. Christina Hildebrandt 
christina.hildebrandt@ise.fraunhofer.de 

2 
Low-cost absorber 
coating for non-evacuated 
parabolic trough receiver 

αs=96.6%, ε=80.0% (20°C) 
Carbon nanotube based spray-
coating. Optimization of 
durability is ongoing. 

Prof. Daniel Mandler 
daniel.mandler@mail.huji.ac.il 

3 
Anti-soiling coating for 
solar mirror 

Increased cleanliness of solar 
field up to 1.3% after 6 months 
of testing. 

Mrs. Anne Attout 
Anne.Attout@eu.agc.com 

Prof. Daniel Mandler 
daniel.mandler@mail.huji.ac.il 

4 
Ultra-thin glass mirror of 
high reflectance 

200µm flexible glass mirror with 
solar reflectance of ρ=96% 
(1.5%-p higher than state of the 
art reflectance).  

Dr. Michel Prassas 
PrassasM@corning.com 

5 
High-reflectance 
composite heliostat 

Low-weight due to composite 
material; high reflectance due to 
first surface mirror; able to 
withstand high wind-loads  

Mr. Yaniv Binyamin: 
ybinyamin@brightsourceenergy.com 

Mr. Yoel Gilon: 
ygilon@brightsourceenergy.com  
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mailto:Anne.Attout@eu.agc.com
mailto:daniel.mandler@mail.huji.ac.il
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mailto:ybinyamin@brightsourceenergy.com
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Our contact details 

 

Dr. Florian Sutter, German Aerospace Center (DLR)  

Project Coordinator 

E-mail: florian.sutter@dlr.de  

https://raiselife.eu/ 

mailto:florian.sutter@dlr.de
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