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1 PURPOSE 

Photovoltaic modules in facades are often used as opaque cladding elements in ventilated 
facades or integrated in insulated glass units (IGU) for curtail walls. The opaque elements 
(blind panels) are hardly considered for the installation of pv-modules but show a great 
potential for such an application. 

Insulated panels are the main opaque elements for railings and balustrades or for cladding of 
the front side of slabs in transom-mullion-constructions respectively. The research project 
has the focus on the innovative development and improvement of these panels as an energy 
generating facade element by integrating a pv-module in the cover sheet. 

 

Figure 1 sketch transom-mullion-facade with coloured panels 
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2 SUBJECT OF THE RESEARCH PROJECT 

The element to be developed requires knowledge form the fields of architecture, building 
construction and photovoltaic and, therefore, an interdisciplinary research approach. The 
project is worked by the leading research partner, the Institute of building construction of 
Technische Universität Dresden, and the industrial partners Manz CIGS Technology GmbH 
and MBM Metallbau Dresden GmbH. 

Figure 2 shows the working plan. 

 

Figure 2 working plan 

2.1 INSULATED PANEL 

Glazing or prefabricated insulated panels usually serve as infill elements in transom-mullion-
facade systems. These panels consist of insulation at the inside, a rear covering for instance 
made of aluminium and a front cover made of coloured, enamelled safety glass for example. 
The replacement of the front cover by pv-modules is matter of research within this project. 

Two types of fixing are investigated in detail: 

- The standard fixing with all side support by means of clamping and 
- Adhesive fixing with mechanical protective fixing (Structural Glazing – SG). 
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2.3 Definition bauphysikalischer und elektrotechn. Kriterien

3 Entwicklung und Herstellung PV-Paneele und Prüfstand 3,5 2,0 2,0
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2.2 TESTS FOR MATERIAL COMPATIBILITY 

The behaviour in case of direct contact or potential emission of addities between the 
laminate foil (pv-module) and the adhesives used will be investigated by means of material 
compatibility tests. A one-component Polyurethane adhesive of the manufacturer Fa. Henkel 
(test series B) is used as fixing of the concealed edge band in the standard fixing system. In 
SG-facades two types of silicone adhesives are used: for the structural use a two-
component silicone-rubber (test series A) and as sealant one-component silicone sealing 
compound (test series C). All adhesives used were tested in terms of material compatiblity. 

The test is done according the ift-rule DI-02/1: Verwendbarkeit von Dichtstoffen, Teil 2 
Prüfung von Materialien in Kontakt mit der Kante von Verbund- und Verbundsicherheitsglas. 

After 7, 14 and 21 weeks the visual alterations were evaluated. The size or diameter 
respectively of bubbles, the number of them, the penetration depth, the staining and 
delamination were checked. The following figures show the specimens after the tests. 

 

 

Figure 5 specimen A after 21 weeks 
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Figure 6 specimen B after 21 weeks 

 

Figure 7 specimen C after 21 weeks 

There are no alterations which have an impact on the proposed usage. 
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2.3 RADIATION TEST 

The cell temperature influences the energy performance of pv-modules significantly. 
Therefore, it was an essential research challenge to determine how rear insulation affects 
the temperature development and the efficiency of the pv-modules. 

Lamps with solar like spectra were available as radiation source. The radiation intensity was 
regulated by the distance between the lamps and the pv-module. At a distance of 50 cm the 
radiation was approximately 900 W/m2, measured with a Pyranometer in the middle of the 
module. The equivalent radiation for the reference spectrum, that is the sun spectrum, 
amounted then to 250 W/m2. 

  

Figure 8 test set-up with radiation unit and panel rig 
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Figure 9 test set-up with radiation unit and panel rig with pv-module PV-S-1 

Thermo elements of the type T were used as temperature sensors. An important criterion 
was the little thickness of this thermo couples. The maximum thickness is fixed by the 
thickness of the interlayer foil of the pv-module due to the embedment of these couples 
between the foil and the cell layer. 

An electronic load was connected for determining the power and efficiency of the pv-
modules. 

The testing procedure is equal for the non-insulated reference modules and the insulated pv-
panels. The experiment was started with a distance of 50 cm of the radiation unit. At a 
temperature of approximately 75 °C in the cell layer the lamps were switched off. After the 
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4 KEY DATA 

Short title   Insulated PV-Panel 

Partner Institute for Building Construction, Technische Universität 
Dresden 

    Manz CIGS Technology GmbH 

    MBM Metallbau Dresden GmbH 

Overall Cost   181,600 Euro 

Portion by Funding  121,000 Euro 

Duration   14 Months 


