To the Media

Stuttgart, Germany, 18 July, 2022

TubeSolar AG achieves important milestone
with ZSW on the way to industrialising flexible
perovskite solar cells

As part of its perovskite research activities, TubeSolar AG, Augs-
burg, together with the Centre for Solar Energy and Hydrogen Re-
search Baden-Wirttemberg (ZSW) has reached an important mile-
stone on the way to industrial production of the novel photovol-
taic technology: an efficiency record of 14 percent was achieved
on solar films in the industrially suitable "roll-to-roll" process. In
the process, the partners deposited all layers - with the exception
of the front and rear contacts - using slot die. The speed of the
coating process was over one metre per minute. The combination
of this industrially suitable, fast production process and the high
efficiency is groundbreaking. The flexible solar cells are used for
the production of tubular photovoltaic modules, which can be
used in agri-photovoltaics, among other applications.

The partners' objective is to transfer the high efficiencies currently
achieved in research on small areas to larger solar films and thus to
commercialise slot die deposition as an industrially suitable coating
method for flexible perovskite solar cells. By further optimising the so-
lar cell layer stack and the absorber as well as the conductivity of the
electrodes, the technology can be significantly improved even further.
The use of perovskite cells planned by TubeSolar AG should lead to
an increase in the efficiency of the tubular photovoltaic (PV) modules
and at the same time significantly reduce the production costs of the
PV films and thus of the modules as a whole.

The benefits of TubeSolar's tubular photovoltaic modules - the combi-
nation of agricultural use (agri-photovoltaics) or a green roof and other
functions of building surfaces ("green building™) with the simultaneous
generation of electricity on the same surface - can be further improved
by the use of perovskite solar cells. Ideally, perovskite technology
should already be used as part of the upscaling of highly automated
mass production in the coming year.

About ZSW (www.zsw-bw.de)

The Zentrum fir Sonnenenergie- und Wasserstoff-Forschung Baden-Wirttemberg
(Centre for Solar Energy and Hydrogen Research Baden-Wurttemberg, ZSW) is one of
the leading institutes for applied research in the areas of photovoltaics, renewable
fuels, battery technology, fuel cells and energy system analysis. There are currently
around 300 scientists, engineers and technicians employed at ZSW'’s three locations in
Stuttgart, UIm and Widderstall. In addition, there are 100 research and student assis-
tants.
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About TubeSolar AG (www.tubesolar.de)

TubeSolar AG has taken over the laboratory production of OSRAM/LEDVANCE in
Augsburg as a spin-off and acquired the patents from LEDVANCE and Dr. Vesselinka
Petrova-Koch. TubeSolar AG has been using this patent-protected technology since
2019 to develop and manufacture photovoltaic thin-film tubes that are joined together
to form modules and whose properties enable additional application opportunities in
solar power generation compared to conventional solar modules. The technology will
be used in the agricultural sector, among others, and will span agricultural production
areas. The modules are also to be used on industrial and commercial roofs. In the next
few years, it is planned to expand production in Augsburg to an annual production ca-
pacity of 250 MW.
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Tubular solar modules from TubeSolar above a tomato field
Photo: TubeSolar AG

Images are available from Solar Consulting or at https://ener-
gie.themendesk.net/zswi.
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