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Aims and Objectives

In contrast to the common solitary add-on approaches, the ‘PV-light’ project aimed mainly at the development of lightweight PV
solar control systems with an enhanced PV integrated in solar lourvre systems, in order to offer to building market a high level of
functional and architectural integration of the PV element into fagades and roofs.

It was expected that the weight reduction could permit the substitution (at least in part) of glass components of PV modules by
flexible membranes; and the application of self-regulating thermohydraulic solar tracking systems could optimise both temporal
(daytime, seasons and weather) shading and PV energy generation.

The technical target defined in the project was to reach a louvre weight without frame < 2.5 kg/m? (c-Si technology, short term)
and < 0.5 kg/m? (CIS technology, long term).

As project’s testing activities, a PV solar control demonstrator system with the ZSW-patented Counter-Tracking Louvres (CTL)
technique should be fabricated for further indoor and outdoor experimental evaluations of the daylighting, thermal, and PV
performance. Based on the experimental data, a validated parameter set will be extracted for dynamic building simulation of
different building types in different climatic conditions.

A Short Description of the Technology :

PV in buildings is an attractive way to achieve renewable energy
generation. PV louvres fulfil several functions such as efficient shading
of the direct portion of the sunlight to prevent overheating of the
building, sufficient daylighting to avoid artificial lighting, and PV energy
generation through the embedded cells.

The basic configuration of a PV louvre solar control system is the classical
way as a curtain fagade covering the full glass fagade/window. One
disadvantage of the PV’s application in solar lourvre system is the need to
encapsulate these PV cells into thick glass louvres so that they can be
supported over wide spans. In fact, conventional glass louvres (6/4 mm
laminated PV glass louvre) have a weight of around 30 kg/m?. Therefore,
conventional PV solar louvers can impose heavy loads on the building and
require a larger supporting structure. Moreover, the relatively thick glass
means also that the amount of light falling onto the cells and the consequent power output is reduced.

For new PV lourvres developed by the project, weight reduction is achieved by substituting glass components of PV modules (at least
in part) by flexible membranes; In other word, crystalline silicon as well as CIS thin-film photovoltaic cells are embedded in foils and
textile membranes to obtain lightweight solar-control louvres. Glass can be totally avoided for c-Si technology, while for CIS technology
a substrate glass is still needed in the medium term. However, although even in this case the membrane approach gives access to
more than 50% of glass and thus weight-reduction.

In addition, the following technical targets were defined by the project:

» Louvre weight: <2.5 kg/m? for c-Si technology (crystalline Silicon), <0.5 kg/m? for CIS technology (CulnSe2-
based thin-film PV)

= Power to weight ratio: 60 Wp/kg for c-Si technology, 200 Wp/kg for CIS technology

= PV system cost: <4 euro/Wp
Further, solar control systems were designed for facade and roof integration, which shall be applicable for new
buildings as well as for retrofit of all kinds of buildings.

In order to give the access to the highest specific energy harvest possible for flat plate PV, the ZSW-
patented Counter-Tracking Louvre (CTL) technique has been adopted, and the inherent self-shading effect
of conventional synchronous tracking PV louvres can be overcome by two sets of counter-tracking louvers.
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The kinematics and the support structure for the Counter-Tracking Louvre technique has been developed. n
fact, the use of CTL-technique permits to obtain an energy harvest advantage of 18% - 33% over the
conventional synchronous tracking mode depending on climate and application.
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A further advantage of this new lightweight PV lourvre is |5 SACENEREIER
that the solar energy control can be realised with the :°2tt;?1'1"a°k'"9
very simple and robust thermohydraulic solar tracking .

system. Due to its thermohydraulic working principle, the

CTL system moves solar shading louvres to their

optimum position without the use of electrical power or a

sophisticated electronic control system. In practice,

There are two absorber tubes fixed to the top and

bottom of a louvre blade (see picture on the right side)

and filled with a special CFC-free
thermo-hydraulic fluid. Moreover,
each tube has a limited "field of
vision" targeted towards the sky and
are connected with a hydraulic
cylinder. As the sun moves across
the building, if the louvers are not
optimally aligned to the sun, one
tube is more strongly irradiated and
heats up whilst the other will cool down, thus the difference in temperature
generates a difference in pressure, which causes the fluid expands or
contracts in each tube to rotate the louvres. Both tubes are linked to an
actuator which will operate the louvers depending on the optimum shading

The project aims at promoting and widespread disseminating EU innovative Research and Technology Development and Demonstration results, as well as eco-sustainability criteria in
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