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Summary 

This document reports on the manufacturing works and technical feasibility of the first batch of 
BIPV (Building Integrated Photovoltaics) and BOS (Balance of System) products intended to be 
installed in the projectôs demo sites. 
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1 EXECUTIVE SUMMARY 

This document reports on the manufacturing works of the first batch of (Building Integrated 
Photovoltaics) modules and BOS (Balance of System) components intended to be used in the 
planned demonstration sites. 

1.1 Description of the deliverable content and purpose 

Deliverable D8.4 is approached, in general terms, as a first report documenting the proper 
development of the manufacturing phase and technical feasibility of the products to be installed in 
the demo-sites. Given that prototype manufacturing works are not totally completed as of the date 
of the closing of the deliverable, the remaining prototypes fabrication will be included in deliverable 
ñD8.5 Prototypes for demo sites - Second batchò. 

Each chapter of this document includes, as an introduction, the technical specifications and final 
design of the corresponding product. Manufacturing processes are then described, as well as the 
associated quality control actions. Validation tests of the manufactured prototypes, aimed to 
demonstrate the fulfilment of the specific technical requirement established in each case, are also 
detailed. In some cases, storing, transport, handling and installation guidelines are included as 
additional information, together with a brief analysis of results aimed to provide solutions to the 
problems encountered. 

1.2 Relation with other activities in the project  

As a result of the demonstration installations design tasks, which included the energy pre-audit of 
the demo-buildings and the pre-dimensioning, modelling and final design of the installations, a final 
design was developed for every BIPV module and BOS components intended to be installed in 
each demo-system and production (by FLISOM & ONYX for the modules, CEA & TECNALIA for 
inverters) has been launched accordingly. BIPV modules final design has enabled PV modules and 
inverters o approach the production works. The manufactured prototypes are being sent to the 
demo-sites for executing the implementation works. 

Given that the final designs of some of the BIPV systems have been updated over the last months 
due to different reasons, manufacturing works of the related components have been consequently 
deferred. In this sense, there is an obvious dependency between product manufacturing and 
demo-systems implementation. 

Tasks and deliverables related to the manufacturing works of PVSITES BIPV products are the 
following: 

 

Table 1.1 Relation between current deliverable and other activities in the project 

Project activity  Relation with current deliverable 

Task Deliverables 

Task 8.1. Design of demonstration installations D8.3 Design pack for every demo site 

Task 8.2. Manufacturing of prototypes D8.5 Prototypes for demo sites - Second batch 

Task 8.3 Installation and commissioning of installations D8.6 Results of installation and commissioning for 
every demonstration site 
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2 FLISOM PRODUCTS OVERVIEW 

Table 2.1 shows an overview on the status of Flisom prototyping as per end February 2019.  

Table 2.1 Overview of Flisom prototypes 

  Demo Project 
Power (kW) 
requested 

Number of 
modules 

Prototypes 
produced 

Modules 
delivered 

1 Roof-tile Belgium 9.0 150 5 0 

2 EHG 9.0 146 4 0 

3 
Carport 

EKZ 8.2 78 5 78 (100%) 

4 EMPA 7.8 74 0 74 (100%) 

5 Cricursa Barcelona 20.2 336 5 0 
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3 SOLAR TILE PROTOTYPES BY FLISOM 

3.1 Final module design 

Number of modules to be manufactured: 136. 

The solar roof tile is pre-formed by Flisom sub-contractor Wittenauer. The lamination of the PV film 
is done on the already formed tile and this complicates the production significantly. The complexity 
of the forming, did not, however, allow a different procedure. Figure 3.1 shows the final design and 
a picture of a prototype. 

 

Figure 3.1: FLISOMôs Solar tile design 
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3.2 Manufacturing report 

Figure 3.2 shows one of the first FLISOMôs solar tile prototypes, which reached a very high quality. 

 

Figure 3.2: FLISOMôs solar tile prototype 

 

3.2.1 Manufacturing process 

The roof tile is manufactured similarly to the standard eMetal products from Flisom. Its most 
specific feature is its thickness. The tile is 20 mm thick, including lamination mats. This has three 
implications: 

¶ The tiles need to be supported by a matrix, so that they are not deformed in the pressure 
phase of lamination. 

¶ The matrix and the thickness itself reduce the heat-flow from the baseplate to the module. 
Therefore, in order to achieve the same temperature, the lamination process must be 
prolonged. The corresponding recipe was designed by using temperature indicator stickers. 

¶ The thickness allows only a reduced filling of the laminator. 

As matrix to fill the tile Flisom tried three options:  

(1) Honeycomb aluminium has proven low thermal mass, acceptable weight for handling. However, 
the cost for the 6 matrices needed turned out to be too high.  
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(2) Foam aluminium: this material is easy to handle, but thermal conductivity showed to be very 
poor.  

(3) The Solution that was finally picked was to use square shaped aluminium-tubes connected to a 
plate was the optimal solution. The corresponding matrix design is sketched in the graph below. 

 

Figure 3.3: Matrix of square shaped aluminium-tubes for the solar tile manufacturing 

 

3.2.2 Quality control 

With temperature control stickers it was made sure that required lamination temperatures were 
kept as specified by the material supplier. The modules were inspected for any fault. Adhesion was 
thoroughly tested and modules underwent 120 h of accelerated lifetime testing. 

It was made sure that no deformation of the tile occurred. 

3.2.3 Lessons learnt for subsequent production 

It was found that the increased lamination time and the reduced amount of tiles that can be loaded 
needs an adaption in the process flow and manufacturing flow. Handling during manufacturing 
does not cause problems. As the product is smaller than usual Flisom products, it does fit in all 
processing, testing and storage equipment. 
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4 SOLAR VENTILATED FACADE PROTOTYPES BY 

FLISOM 

4.1 Final module design 

Number of ñFLISOM Facade Panel 2x1 P1ò modules to be manufactured: 42. 

 

Figure 4.1: FLISOMôs Facade Panel 2x1 P1 design 

 

Number of ñFLISOM Facade Panel 2x1 P2ò modules to be manufactured: 104. 
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Figure 4.2: FLISOMôs Facade Panel 2x1 P2 design 
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4.2 Manufacturing report 

The manufacturing of these prototypes will be included in D8.5. The late concession of the 
construction permit implies that this work is still in process.   

4.2.1 Final design EHG 

The panel planned for EHG is a 60 W hang-in cassette, as shown in Figure 4.1. The manufacturing 
will be similar to the roof tile, as also this module is ñnon-flatò. The material originally planned, 
powder coated aluminium, turned out to have insufficient adhesion for a façade mounting. The 
main concern is the delamination caused by water and repeated humidity freeze cycles. 

Coated steel turned out to be too heavy for the brick wall. Therefore elox-aluminium was chosen as 
optimal solution. Lamination is then less problematic, compared to steel, and adhesion is excellent. 

4.3 Lessons learnt for subsequent production 

For both products, roof-tile and façade panel, the thickness has a negative impact on the 
production speed. The production is slowed down by approx. 30% and the lamination has to 
continue in a separate shift. 

In future, it is therefore preferred to find solutions for flat lamination, followed by forming. This is the 
case, for example, of Cricursa demonstration site. 
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5 SOLAR CARPORT PROTOTYPES BY FLISOM 

5.1 Final module design 

Number of ñFLISOM Carport Module 4x1ò to be manufactured: 37 + 39 = 76. 

The carport module had a total length of 5.8 m, longer than the one allowed by the laminator. It 
was therefore manufactured in 2 pieces and joint later onto 1 large module. Figure 5.1 and Figure 
5.2 show the dimensions of the two parts. 

 

Figure 5.1: FLISOMôs Carport Module 4x1 design 

 

Number of ñFLISOM Carport Module 3x1ò to be manufactured: 37 + 39 = 76 
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Figure 5.2: FLISOMôs Carport Module 3x1 design 










































































