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Motivation & Basic Idea  
 
 A substantial part of roofs, especially of commercial buildings, are designed with 

little to no spare structural capacity due to cost constraints 
 The cost for sub-construction (~15% of the total system cost) is correlated to the 

weight of the PV modules 
 Light-weight modules are a prerequisite for new photovoltaic solutions such as 

foldable parking roofs 
 Light-weight modules may reduce transport cost due to higher packaging density 

and lower weight 
 

Target:  
Rigid, light-weight 60 cell c-Si module with a specific weight of below 6.5 kg/m2 

Challenges with light-weight c-Si modules  
 
Approach: Thinner glass to save weight 
 Heat-strengthened solar glass < 2 mm  

 Is difficult to produce & purchase. Cost? 
 Subject to recent research, e.g. in SOLAR-era.net project 

“LIMES” 
 Chemically strengthened glass? Properties? 
 Standard module - frameless 

 Typically glass/glass module 
 Sufficient stability, Glass thickness ≥ 2 mm  
 Glass/glass modules with glass < 2 mm? 

 Standard glass /backsheet (BS) module - with frame 
 Thinner glass than standard (3.2 mm) ? 
=> Severe dishing under mechanical load 

 
=> Dishing / bowing is a critical issue for light weight glass substrates 

Conclusion & Ongoing tasks 
The new SUC concept allows the use of ultra light-weight glass/BS PV modules 
by suppressing the unwanted dishing by means of a light weight lattice like 
structure. The weight of the total system can be reduced by about 45% 
compared to standard systems, when a 0.8 mm glass is used instead of 3.2 mm. 
⇒ It has to be demonstrated, whether the glass/BS structure using a 0.8 mm 
 glass can surpass the hail test according to IEC 61215 and the minimum 
 glass thickness has to be identified 
⇒ Optimized sub-construction has to be developed allowing a fast and easy    
 mounting process 
 

Enhancement of the mechanical stability of light-weight c-Si modules by lattice at rear 

Lattice at rear concept in order to reduce dishing of light weight c-Si PV modules 

Small Unit compounds  SUC modules 
Use of a lattice instead of a backing plate to suppress dishing 
     ⇒ Reduce lever arms between supporting points – “subdivision” into 
 smaller units 
     ⇒ “Small Unit Compounds” – SUC Modules 
 Laminate structure according to standard glass/backsheet  
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Concept of a PV system on a flat roof east/west orientation using ultra light weight 
modules with specific weights of 3.9 kg/m2 (glass /BS laminate with 0.8 mm glass) without 
supporting cross bars and 5.4 kg/m2 including the cross bars. The weight of the module 
including the sub-construction is 7.9 kg/m2 and therefore about 45% lower (standard 
~14.8 kg/m2) compared to standard systems with similar mechanical stability. 

Dishing (measurement at the point of highest displacement) dependent on the applied load for 
a glass/backsheet (glass/BS) laminate with 2 mm front glass and several supporting structure 
arrangements. In order to enable a comparison also a framed industrial standard glass/BS  
module with 3.2 mm glass thickness is measured at the same conditions (black dots). It is 
possible to obtain a similar or lower dishing with cross bars at the rear with considerably lower 
weight compared to the standard design. 
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Glass/BS 2mm 11 x Alu
10x10x1mm
Glass/BS 2mm 21 x Alu
10x10x1mm
Glass/BS 2mm 11 x Alu
15x15x1mm
Glass/BS 2mm 11 x Alu
15x15x2mm
Glass/BS 2mm 6 x Alu
15x15x2mm
Glasss/BS 2mm 11 x Alu
20x10x2mm
Glass/BS 2mm 6 x Alu
20x10x2mm
Glass/BS 2mm 11 x Alu
20x20x1.5mm
Glass/BS 2mm 6 x Alu
20x20x1.5mm
Glass/BS 2mm 3 x Alu
20x20x1.5mm

Example of an application of ultra light-weight PV modules: foldable parking roof 
http://www.dhp-technology.ch 
  

Dishing of PV modules under heavy weight. Photo 
of an experiment at the ZHAW 
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