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1. Description of all necessary functional 

samples for laboratory testing at system level 

(structure + PV-laminates from Onyx) for roof 

and façade configurations. 

1.1 Integration substructure  

The technical work to be performed by TULIPPS will be focused on the optimization of several aspects like 
rear side assembly, mounting design and manufacturability for pre-fab pitched roofs and façade building 
skins. Size and shape flexibility must be guaranteed in order to comply with one of the main requirements 
from the BIPV market, which is the flexibility of design. In the same sense, a range of solutions have to be 
worked out in terms of combination (gluing) with different PV module materials (glass or composite, in 
cooperation with ONYX and TECNALIA), as well as integration within the building (in collaboration with 
BOUYGUES). The main output of this task will be the manufacturing of all the necessary functional samples 
for laboratory testing at system level (structure + PV modules) for roof and façade configurations, which will 
be performed in task 3.8. These samples will be manufactured by TULIPPS including the PV modules from 
other tasks. 

Following table shows an overview of samples and materials for Indoor testing to be delivered by TULiPPS 
and Plastica  

 

Following drawings show all variants of test samples that will be produced by TULiPPS. 

Test set up for EN 13823 (Project number 1916)  
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The drawing shows the dimensioned test set-up 

 

CEN TS 1187 Fire test on pitched roofs (project number 1912) 
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EAD 090062-00-0404 (previously ETAG 034)  

Wind load resistance 

Impact on façade 

Hail impact 
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For the parapet and roof of Casa Spa (Italy) and for the facades of The French and Swedish demo cases PV 
laminates of 900 x 350mm are designed. Tulipps has designed one frame on which three modules are glued, 
as shown in the drawing above.  
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Impact and suction on composite modules  (project number 1915) 
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1.2 Prototype parts for manufacturing of the frames 

1.2.1 Frame profiles 

Following picture shows the aluminum profiles in several strengths and lengths ready to be assembled for 
manufacturing of the samples to be tested.  
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1.2.2 Locking plates, sliding plates and locking connectors 

Following pictures show boxes with exchangeable plates that are fixed at the ends of the rear frame profiles. 
They are made of polymer or stainless steel.  
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1.2.3 SUPPORT clip 

The Tulipps rear frame is glued to the rear side of the glass/glass laminates. In comparison with curtain wall 
application, the glass is not supported on the bottom edge. So in comparison with curtain wall application 
support of the weight of the glass requires special attention. During normal circumstances, the adhesive is 
more than strong enough to hold the weight during the lifetime. But in case of fire, when the adhesive might 
weaken, mechanical support is foreseen. The glass is supported by the support clip, which is fixed at the 
bottom of the vertical profiles of the rear frame, see following pictures.  
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Tulipps had designed a retention clip, to prevent the glass from falling forward in case of failure of the 
adhesive. The clips can be clicked in the frame at the four corners of a laminate. 

    

 

 

Picture showing bottom end of vertical profile, retention clip and the support clip. 

In the following pictures the parts are assembled in the profile of the rear frame. 
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Picture of support clip and retention clip and laminate on rear frame. 

1.2.4 Retention clip for more laminates on one frame 

These Retention clips are applied for mechanical fixture of the laminates in case the adhesive fails (e.g. in 
case of fire). The following pictures show the retention clips especially designed for three laminates on one 
frame when applied on facades. 
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1.2.5 Junction strip 

The connection between the profiles of the rear frame requires electrical continuity on hand while leaving 
each profile freedom to expand/shrimp during temperature changes without pushing the perpendicular 
connected profile. For this purpose, TULiPPS designed the junction strip. The following pictures show the 
junction strip and the junction strip assembled in the connection position of the profiles of the frame. 

   .  
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1.2.6 Rear frame assembly 

Following photo shows an assembled rear frame and a glass plate glued on the rear frame. 

 

       

Photos of parts of mounting rail system by Plastica. 

 

Extrusion rail. 
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Single axle holder     double axle holder 
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Disclaimer 

This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 768766.The sole responsibility for the content of this report lies with 
the authors. It does not necessarily reflect the opinion of the European Union. Neither INEA nor the European 
Commission are responsible for any use that may be made of the information contained therein. 

While this publication has been prepared with care, the authors and their employers provide no warranty 
with regards to the content and shall not be liable for any direct, incidental or consequential damages that 
may result from the use of the information or the data contained therein. Reproduction is authorised 
providing the material is unabridged and the source is acknowledged 

 

 
 

 

    

  

 

 

 
  

   

 
 

 

 


