
After two years of extensive research, SCOOP 
has presented the first polymer-based collec-
tor design at the Task39 Exhibition in Frei-
burg, Germany. The innovative all-polymeric 
thermosiphon system is manufactured with 
extruded PP twin wall sheets and suitable for 
the application in sunny and mediterranean 
regions. To find out more about the most pro-
mising collector concepts see pages 2 and 3. 
New insights into SCOOP’s material research 
and testing is provided on pages 4 and 5.  

News & events
 

First Polymeric Collector 
Concepts Showcased

The mid-term meeting took place in Blumau, 
Austria from 14th-16th October 2013 (Fig. 1). A hot 
topic was the selection of suitable material tests. 
For the intensified work on the chosen polymer 
grades, the next project meeting in Kaysersberg, 
France (host: DSSK) will pay special attention to 
material research and testing. It will take place on 
18th and 19th February 2014.

SCOOP and Aventa 
are seeking part-
ners with inte-
resting building 
projects who are 
able to host a refe-
rence installation. 
If you can provide 
a pilot project, 
SCOOP offers state 

of the art polymer solar collectors (Fig. 3), support 
from a strong team of solar experts, products deli-
vered at a lower price and great marketing oppor-
tunities. For more information see page 7.

In September 2013, SCOOP supported an exhi-
bition of polymeric solar thermal collectors and 
components at the SHC 2013 Conference. The 
exhibition was organized by the Solar Heating 
and Cooling (SHC) programmes‘ Task39 (Fig. 2). 

As an international platform for the work on 
polymeric solar thermal applications, SHC Task39 
managed to get hold of the most up-and-coming 
polymeric products and presented them on a 14m 
exhibition truck. As highlight of the exhibition, 
SCOOP showcased its first prototype of an inno-
vative thermosiphon design based on extruded 
PP twin wall sheets. The all-plastics system by 
the name Therm-X is suitable for mass produc-
tion and a promising option for the cost-efficient 
manufacturing and installation around the world. 
For more information please see: 

http://task39.iea-shc.org/task-39-exhibition

As continuation of the successful Task 39 exhibi-
tion SCOOP will organize a follow-up workshop 
and exhibition in conjunction with the Gleisdorf 
Solar Conference in 2014. The workshop provi-
des room for discussion on the requirements of 
future solar thermal systems and the opportunity 
to inspect some of the latest SCOOP designs. For 
more information on the SCOOP workshop please 
contact

sandrin.saile@ise.fraunhofer.de

Fig. 1: Project partners at the 4th project meeting in Blumau, 
Austria. 

Fig. 2: Task39 exhibition truck with a selection of polymeric 
collectors and storage tanks. 

SCOOP at Task39 Exhibition Upcoming: SCOOP workshop and 
exhibition 2014 

Wanted: Hosts for pilot solar hea-
ting installations

Fig. 3: Cross-section of Aventa‘s 
polymeric solar collector.
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The prototype has a collector surface of 1.2m2 and 
a storage capacity of 65 l. A group of experts in 
SCOOP is testing the durability of the processed 
materials in the application as solar collector. 
Further the thermal performance of the complete 
systems is investigated in laboratory and outdoor 
tests.

The SCOOP partners Aventa and Fraunhofer ISE 
have protected their design in a joint patent 
application.

As an outcome of the research performed by 
SCOOP partners and material suppliers, several 
prototypes of new polymeric collectors for emer-
ging markets were prepared in the first half 
of 2013. During the Solar heating and cooling 
conference SHC 2013 in Freiburg, Germany, from 
23rd-25th September one version was displayed 
to the public at the Task 39 Exhibition in front of 
Konzerthaus Freiburg.

The new solar collector concept is based on the 
thermosiphon principle and the absorber on 
extruded polymeric sheets with intrinstic channel 
structure for the circulation of the heat carrier 
(Fig. 5). 

Major progress: Processing of 
extruded absorber sheets 

Aventa AS and DS Smith Kaysersberg Plastics 
have achieved a major milestone with the ex-
trusion of absorber sheets of high tempera-
ture performance plastics.

New exhaust air system close to the 
die improves the work environment

Fig. 5: New Thermosiphon Collector Concept Therm-X.

Polymeric collectors for emer-
ging markets

So-called die fouling issues could be significantly 
improved during two extrusion trials in the 
second half of 2013 which lead to considerably 
reduced rejection rates. The outcome is a major 
step towards zero-surface-defect sheets for solar 
absorbers. A new exhaust air system (Fig. 4) close 
to the die improves the work environment for the 
operators. Further improvements will be imple-
mented in order to achieve a sufficient level of 
quality assurance with the production by extru-
sion.

Further Information:

University of Oslo

Michaela Meir

m.g.meir@fys.uio.no

Fig. 4: New exhaust air system  
for the PPS extrusion line at Kaysersberg Plastics. 
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The integrated collector storage system converts 
solar heat into domestic hot water. Conventional 
ICS systems are mainly metal based including all 
the disadvantages (e.g. corrosion). Therefore, a 
polymer based ICS system has been developed 
and is currently tested. 

An outdoor performance test between downsca-
led metal storage pipes and polymeric tubes was 
carried out for comparison (Fig. 6). The results 
showed that the polymeric pipe heats up as fast 
as the metal based pipe. It can be concluded that 
polymer production techniques and polymeric 
materials could be an option for this application.

Simulation and operation of solar 
thermal systems

Operation conditions are basic requirements 
for system design and material choice. There-
fore, system simulation and functional model 
testing are two main development principles 
in the design process of the solar thermal 
systems developed in WP 2. 

Functional model testing was performed 
for the integrated collector storage system. 
Further research was carried out on dimensioning 
and simulation of the thermosiphon system 
as well as for the pumped drain back system.

Integrated collector storage (ICS)

Fig. 6: Functional model testing of downscaled absorber pipes.

Fig. 7: Sectional view of a design solution for a pressurized 
thermosiphon system with heat exchanger.

Thermosiphon system (TSS)

Another promising possibility for domestic hot 
water production is the following thermosiphon 
system made with extruded twin wall sheets (Fig. 7). 
The twin wall sheet absorber transforms the solar 
irradiation into heat which is then transported 
through the channels to a storage tank via natu-
ral convection. Some of the channels are used for 
the backflow.

The main advantages of this concept are:

• No external piping for the system itself

• Non pressurized solar loop

• High mass flow rates

• Very simple design with less maintenance

• Corrosion free 

• Lightweight

For novel polymeric production designs load 
temperature profiles during normal operation 
and in worst case scenarios must be taken into 
account. 

Figure 8 depicts the simulated temperature 
frequency of an integrated solar thermal system 
for a multi-family house in Palermo in Sicily. 

Fig. 8: System temperature load profile for a multi-family 
housing in Sicily.

Further Information:

AEE INTEC

Dieter Preiß

d.preiss@aee.at
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Fibers and model absorbers

The research work in WP 3 focused on the 
analysis and characterization of glass fiber 
reinforced engineering polymer grades and 
on the preparation of model absorber com-
ponents based on injection molded half-shell 
parts. 
Therefore, appropriate characterisation and 
joining techniques were implemented and 
applied.

Various joining techniques were used and evalu-
ated to obtain model absorbers for testing on 
component level. The model was mechanically 
sealed by O-rings or fixtured with screws, rivets 
or clamps (Fig. 10). In addition, various gluing 
systems were investigated. The evaluated mecha-
nical joining techniques did not allow pressure- 
tight model absorbers. Yet, better results were 
obtained by a combination of gluing and mecha-
nical fastening. Further research will place special 
emphasis on the implementation of welding tech-
niques.

Fig. 9: Top: Glass fibres of different lengths under a microscope 
Bottom: Glass fiber length distribution in PA66 GF30 for diffe-
rent material levels (pellets, compounds, specimen).

Fig. 10: Model absorber based on injection molded half-shell 
parts.

For injection molded plaque specimen, which will 
be used in WP 5 for advanced fracture mechanics 
testing to describe the lifetime under superimpo-
sed environmental and mechanical loads. Regar-
ding glass fiber length a comprehensive study was 
carried out considering various material levels 
(pellets, compounded rods, injection molded 
specimen and components). It was ascertained 
that the glass fiber length and distribution (Fig. 
9) is only slightly affected by compounding or 
injection molding. The average length of the 
glass fibers ranged between 150 and 250 µm. In 
the ongoing research the morphology at different 
positions of half-shell parts for model absorbers 
is analyzed.

Further Information:

JKU IPMT

Gernot Wallner

Gernot.Wallner@jku.at
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Luminescence spectroscopy for 
non-destructive characterization of 
polymers

Luminescence spectroscopy is a sensitive, non-
destructive and fast to apply method for polymer 
characterisation. Prerequisite for its application is 
a profound knowledge of the underlying processes 
that govern polymer luminescence emission. 

To gain more insight into the molecular origin 
of polymer luminescence the Humboldt Univer-
sity of Berlin extended their capabilities towards 
variable UV excitation. It was found that polymer 
luminescence excited in the near UV is characteris-
tic for specific polymer classes (Fig. 11) like e.g. 
polyamides or polyphenylene sulfides. The latter 
show a pronounced fluorescence band near 370 
nm originating from the phenylene monomeric 
unit. In addition, the luminescence signal exhibits 
changes in spectral distribution (Fig. 11) and inten-
sity (Fig. 12) depending on polymer type, polymer 
composition, excitation wavelength and ageing 
conditions. 

These changes can be related to chemical and/or 
physical changes of the polymer and carry informa-
tion regarding overall polymer performance.

Humboldt University’s aim is enable SCOOP part-
ners to assess polymer performance in a non-
destructive way by providing polymer-specific 
procedures for luminescence detection under the 
different specified conditions. 

Fig. 12: Time evolution of integrated luminescence signal exci-
ted at 375 nm for different polymer grades at 115 °C dry heat 
ageing.

Fig. 11: Luminescence spectra excited at 280 nm of different 
polymer classes for unaged  samples (black) and after several 
hundred hours at 115 °C dry heat (red).

The characterisation of polymers with res-
pect to their chemical and physical properties 
and in particular changes of the latter due to 
environmental conditions is of paramount in-
terest, not only for service life prediction, but 
also for quality assessment of e.g. raw mate-
rials.

Further Information:

Humboldt University Berlin

Prof. Dr. Beate Röder

roeder@physik.hu-berlin.de  

Novel materials, ideas and designs for solar collectors made of polymers

Newsletter #4  >>  November 2013 Page 5



The new ISO 9806 standard:  
Consequences and options for poly-
meric collector components

The former European standard EN12975-2 is 
replaced these days by the new edition of 
the international standard ISO9806. The stan-
dards EN12975-2 and ISO9806-1,-2,-3 are all 
withdrawn, thus clearing up the range of dif-
ferent collector standards. Apart from admi-
nistrational issues, several technical reforms 
may be important for the application of poly-
meric materials. Looking at the new standard 
through “polymeric” glasses reveals some in-
teresting points, for example: 

1.) Air collectors are now in the scope of the stan-
dard. This is particularly interesting as some of 
the major threats to polymeric collectors such as 
very high temperatures or high pressures are less 
important for air collectors.

2.) Active protection systems. One of the main 
innovations in the standard is the option for 
active protection systems using external power 
sources. It is evident that these active systems 
have been introduced mainly to allow for protec-
ting high temperature process heat collectors 
such as tracking parabolic trough collectors. 
However, this new option might be important for 
polymeric collectors as well: Collectors don’t have 
to be stagnation safe anymore: One of the most 
difficult tests for collectors using polymeric mate-
rials was the stagnation exposure test.

As an example Fig. 13 shows a collector that 
failed under the earlier EN12975-2 standard and 
was excluded from getting a Solar Keymark. The 
collector is made of a metallic absorber with a 
polymeric twin-wall transparent cover sheet. As 
a result of the exposure test in stagnation the 
transparent cover was heated up to a tempera-
ture high enough to induce softening and leading 
to a permanent kink in the upper half of the coll-
ector. According to the manufacturer, the collec-
tor was meant to be operated in a system where 
a PV-driven fluid pump prevents from overhea-
ting. This approach provides good protection as 
whenever overheating is possible – i.e. when the 
sun is shining – the pump is in operation without 
any external power supply. However the previous 
standard was very much focused on the no-flow 
exposure test which is not necessarily required 
anymore.

Under the new standard the collector is allowed 
to be actively protected from overheating, thus 
having a real chance to get a certificate. Of course 
overheating protection is not limited to having 
a pump in operation: Other devices such as for 
example automatic curtains or blinds are valid 
options as well.

3.) New pass/fail criteria for the pressure test. So 
far, the pressure test was considered as “passed” 
when no leakage was observed. In the new stan-
dard there is a very precise definition of a failure 
that is a pressure decrease of more than 5% or 
of 17kPa, whichever is greater. Some polyme-
ric materials have a much higher flexibility than 
inorganic materials and a decrease of 5% could 
therefore be reversible for a polymeric mate-
rial. However as the rating is clearly defined this 
requirement could become a problem for some 
polymeric collectors.

There are some more changes and threats for 
polymeric collectors in the new ISO9806. Howe-
ver, the implementation of some of the regu-
lations is not yet clear and some experience is 
required especially for polymeric collectors. To 
support the application of polymeric materials in 
collectors it is therefore important to participate 
more actively in future revisions of the standards 
to improve the consideration of specific issues of 
polymeric materials.

Fig. 13: Example of a collector that failed earlier due to the 
no-flow exposure test. With the new standard this collector 
might have been protected from overheating.

Further Information:

SPF Rapperswil

Stefan Brunold

stefan.brunold@solarenergy.ch  
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SCOOP is looking for volunteers to 
host pilot solar heating installations

A major objective of SCOOP is to demonstrate 
innovative polymer solar collectors that can 
meet the market requirements for heating in-
stallations in the medium and high tempera-
ture range with a service-life comparable to 
those of conventional products. Several refe-
rence projects will be installed during 2014 in 
order to show the feasibility and potential of 
polymer collectors, three of them with Aven-
taSolar technology. These will be followed 
up with detailed documentation and a lot of 
publicity.

Aventa could acquire a project for the instal-
lation of polmyer collectors for new houses 
in Norway (Fig. 14). Now we are looking for 
demonstration projects focussing on the existing 
building stock, preferably in Central Europe. If 
you can provide a pilot project, we offer state of 
the art polymer solar collectors, support from a 
strong team of solar experts, products delivered 
at a lower price and great marketing opportuni-
ties.

• Solar combisystem for single-family house

• Solar combisystem for multi-family house

• System with large DHW demand – new/retro-
fit. 

Technical key characteristics  - AventaSolar
(http://www.aventa.no/eng/Solar-Energy/AventaSolar-solar-

collector)

• Roof or facade integration;

• Flexible absorber lengths available, standard 
width of 60 cm;

• Un-pressurised solar circuit and un-pressu-
rised buffer store volume;

• Water without additives as heat carrier;

• Drain-back technology as protection against 
overheating and freezing.

• For requesting the technical information 
folder please contact us.

Contact: 

John Rekstad (jr@aventa.no)Interested in collaboration?

Types of installation

Important links:

• Solar Heating and Cooling Programme of 
the International Energy Agency    
www.iea-shc.org

• IEA SHC Task 39 “Polymeric Materials for 
Solar Thermal Applications” 
iea-shc.org/task39 

• Solar Heating and Cooling Conference 
2013 
www.shc2013.org/cms/welcome.html 

• Bundesverband Solarwirtschaft BSW Solar 
www.solarwirtschaft.de 

• Deutsche Gesellschaft für Sonnenergie 
www.dgs.de 

• European Solar Thermal Industry Federa-
tion 
www.estif.org 

• Deutsche Solarthermie-Technologie Platt-
form DSTTP 
www.solarthermietechnologie.de/dsttp/ 

• European Commission Research & Innova-
tion FP 7 
ec.europa.eu/research/fp7/index_en.cfm 

• Global Solar Thermal Energy Council
solarthermalworld.org 

Fig. 14: Sketch of a demo project in Oslo, currently under cons-
truction and expected to be finished in autumn 2014. 
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