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standard module 
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new trends 

J. Libal et  al., PV international 25, 2014 
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new trends 

standard or bifacial  

Smart wire, multi busbar (Mayer Burger, Schmid)                    NICE (Apollon)       

back contact with CBS (also bifacial?) 

Back contact for MTW and IBC (Eurotron, Formula E, Cencorp, Line Solar) 
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PERFECT OGANISATION! 

http://www.solarbuzz.com/news/recent-findings/multicrystalline-

silicon-modules-dominate-solar-pv-industry-2014  

who rules the PV world in 2014 
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ITRPV roadmap 
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PERFECT OGANISATION! 

who rules the PV world in 2025 

40% 

40% 

BIFACIAL 

AND REAR CONTACT 

bifacial 

and rear 

contact 
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R. Kopecek et  al., PV international, December 2014 

bifacial n-type technologies 
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LCOE for large systems in Germany 

from 1GW study 2014, FHG IPA and ISE 
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daily energy production: N direction 

10 

P 

t monofacial 250W 

PV system in Atacama 
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P 

t monofacial 250W 

monofacial 250W 

daily energy production: N direction 

PV system in Atacama 
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P 

t monofacial 280W 

monofacial 250W 

monofacial 280W 

daily energy production: N direction 

PV system in Atacama 
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P 

t bifacial 280W (e.g. BiSoN) 

monofacial 250W 

monofacial 280W 

bifacial 280W 

up to 30% gain 

daily energy production: N direction 

PV system in Atacama 
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bifacial gain in dependence of albedo  

PV systems world wide 
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P 

t 

daily energy production: E-W 

bifacial 280W: east-west 

PV system in Atacama 

energy same to monofacial 280W in N  

bifacial 280W: east-west 
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P 

t 

daily energy production: E-W 

bifacial 280W: east west 

single axis tracking 

up to 50% gain 

PV system in Atacama 

bifacial 280W: east west 

single axis tracking 
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lifetime energy production 

standard mc-Si versus BiSoN  
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outdoor test results of 60 cell modules 

results from ISC‘s test site in el Gouna 

Front (indoor):  298Wp 

 

Outdoor total:   420Wp-e* 

*peak effective power output 
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simulations with real data of bSolar 

bSolar, bifiPV workshop, 2014 

single module in el Gouna 

real systems in el Gouna 
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future of PV systems 
 

ground mounted       residential 

bifacial tracked            bifacial fixed                      roof back contact                  BI bifacial 
 

flat roof 

 

bifacial 

Desert modules (AtaMo) (e.g. Netherlands) 
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summary 

21 

- solar cells in near future will be bifacial anyhow 

- many modules in future will be glass-glass  

- the system kWh can be extremely increased by using bifacial 

cells and bifacial modules 

>> bifacial systems have to be set up and the advantage 

monitored  

>> measuring standards and good bifacial system simulations 

have to be introduced  

 

>> Back contact modules will be important for roof top 

applications (e.g. Netherlands)   


