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Scope 

2015:  Project start & first presentation 
2016:  Frist Year in operation 
 
Comparisons of Prognoses and Collected data 
Influence of Colour and module orientation 



  

• PV modules on roof plant  replaced  
• Energy data monitoring completed and set in operate 
• Battery storage installed 

 
• Swiss Solar Avard 2016 
• Lighthouse-Project,  
• considerable interest of  

national and international  
audience 
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Project progress 
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Energy monitoring 

• p / E data of roof and facade plant  
• p / E data of Battery and consumer 
• T data of 10 individual modules 
  → 103 data points 
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Prognosis vs reality  

 
 

 

Orientation 
 
Solar yield [kWh] 
 
North: 340 (-63%) 
South: 3’270 (-5%) 
Roof: 3’300* (-28%) 
           *3 month 
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Prognosis vs reality  

 
 

 

Color 
 
Manufactures spec. (SwissINSO Kromatix Glases) 

 
  Green   -5.4% 
  Blue   -6.2% 
  Grey   -4.6% 
  Gold   -10.8% 

 
Extinction compared with non-colored modules 
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Prognosis vs reality  

 
 

 

Color 
Laboratory data: [light impulse 1000 W; Tconst= 20°C, 
measuring of current (Imp) and voltage (Vmp) ]; n=28 
 
Green   10.7% 
Blue   10.8% 
Grey   10.6% 
Gold   10.3% 
Conv.     20.0% 

Datasheet: 27% (STC) 
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Influence 

 
 

 

Orientation & Color 
Daily Solar electrical yield  vs Daily global solar radiation totals   
                                     Roof plant                                                 South façade plant   

 
 



  

9 10.10.2016 Multi-coloured BIPV 

Influence 

 
 

 

Orientation & Color 
 
 
                   System efficiency            &              Module efficiency 
         Roof plant                                      South façade plant                         Laboratory data  

 
 



  

Conclusion 
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• Problems with Roof PV-plant could be solved 
• PV-yield of roof plant underestimated  
• PV-yield of south façade plant in expectation range 
• coloured modules shows lover system performance than in 

manufactures specification 
• divergences between different module  colours are low 



  

What’s next? 

11 10.10.2016 Multi-coloured BIPV 

• Temperature dependency and -coefficient 
• Energy balances (building, PV, battery) 
• Further performance analysis (winter time) 
• Effect of system components on efficiency 
• … 

 
 

stunde Mo Di Mi Do Fr Sa So
-593                          -610                          -577                          -507                          -540                          -459                          -472                          
-604                          -592                          -596                          -511                          -532                          -451                          -485                          
-595                          -593                          -594                          -486                          -537                          -459                          -516                          
-593                          -589                          -601                          -485                          -496                          -439                          -492                          
-583                          -590                          -547                          -470                          -516                          -454                          -500                          
-598                          -567                          -503                          -490                          -507                          -448                          -499                          
-484                          -589                          -528                          -515                          -465                          -496                          -442                          
-522                          -573                          -530                          -507                          -480                          -500                          -463                          
-501                          -581                          -524                          -495                          -479                          -494                          -458                          
-513                          -589                          -548                          -516                          -507                          -505                          -430                          
-494                          -580                          -524                          -510                          -486                          -510                          -449                          
-503                          -561                          -518                          -525                          -496                          -498                          -439                          
-510                          -536                          -514                          -519                          -486                          -500                          -462                          
-532                          -533                          -522                          -501                          -485                          -511                          -442                          
-492                          -556                          -509                          -511                          -472                          -517                          -440                          
-499                          -533                          -498                          -522                          -473                          -499                          -463                          
-408                          -523                          -508                          -494                          -463                          -494                          -456                          
-423                          -554                          -501                          -499                          -477                          -518                          -445                          
-426                          -530                          -506                          -510                          -477                          -485                          -456                          
-413                          -529                          -527                          -514                          -467                          -498                          -451                          
-431                          -537                          -491                          -514                          -470                          -489                          -442                          
-417                          -523                          -507                          -518                          -468                          -479                          -432                          
-440                          -550                          -615                          -502                          -473                          -481                          -444                          
-417                          -510                          -692                          -628                          -487                          -470                          -458                          
-425                          -573                          -740                          -694                          -573                          -488                          -537                          
-418                          -690                          -637                          -641                          -873                          -490                          -524                          
-415                          -879                          -661                          -608                          -926                          -471                          -611                          
-430                          -881                          -598                          -603                          -809                          -486                          -571                          
-427                          -780                          -574                          -580                          -779                          -488                          -602                          
-413                          -702                          -514                          -554                          -747                          -495                          -555                          
-441                          -636                          -482                          -497                          -613                          -464                          -555                          
-406                          -647                          -483                          -506                          -588                          -498                          -550                          
-423                          -617                          -485                          -493                          -495                          -487                          -543                          
-413                          -862                          -518                          -494                          -480                          -496                          -553                          
-408                          -1'040                      -723                          -511                          -681                          -478                          -555                          
-412                          -986                          -781                          -625                          -743                          -494                          -526                          
-422                          -664                          -685                          -617                          -659                          -468                          -511                          
-432                          -629                          -691                          -558                          -568                          -489                          -525                          
-468                          -541                          -574                          -501                          -479                          -476                          -549                          
-546                          -654                          -599                          -518                          -504                          -490                          -594                          
-813                          -941                          -867                          -945                          -581                          -476                          -666                          
-861                          -892                          -978                          -991                          -666                          -477                          -666                          

-1'141                      -992                          -1'081                      -901                          -714                          -484                          -631                          
-1'285                      -1'221                      -1'227                      -1'087                      -1'210                      -592                          -592                          
-1'553                      -1'469                      -1'406                      -1'302                      -1'328                      -522                          -563                          
-1'629                      -1'611                      -1'647                      -1'398                      -1'376                      -687                          -576                          
-1'711                      -1'701                      -1'724                      -1'587                      -1'529                      -560                          -648                          
-1'783                      -1'823                      -1'823                      -1'699                      -1'763                      -524                          -702                          
-1'887                      -1'942                      -1'875                      -1'736                      -1'875                      -550                          -701                          
-2'023                      -2'004                      -2'123                      -1'808                      -1'880                      -501                          -621                          
-2'062                      -2'141                      -2'145                      -1'950                      -1'950                      -524                          -625                          
-2'041                      -2'169                      -2'143                      -1'917                      -2'047                      -526                          -604                          
-2'155                      -2'263                      -2'222                      -2'042                      -1'963                      -533                          -597                          
-2'099                      -2'148                      -2'142                      -2'159                      -2'040                      -497                          -624                          
-2'232                      -2'145                      -2'181                      -2'145                      -2'005                      -502                          -641                          
-2'226                      -2'137                      -2'201                      -2'155                      -1'995                      -541                          -613                          
-2'326                      -2'219                      -2'236                      -2'132                      -1'942                      -532                          -618                          
-2'205                      -2'239                      -2'273                      -2'096                      -2'018                      -544                          -651                          
-2'211                      -2'135                      -2'178                      -2'105                      -1'957                      -549                          -606                          
-2'148                      -2'130                      -2'188                      -2'096                      -1'969                      -533                          -637                          
-2'147                      -2'135                      -2'143                      -2'114                      -1'971                      -504                          -708                          
-2'145                      -2'099                      -2'046                      -2'150                      -1'990                      -521                          -795                          
-2'177                      -2'117                      -2'015                      -2'065                      -1'988                      -532                          -746                          
-2'009                      -2'129                      -2'057                      -2'112                      -1'990                      -537                          -676                          
-1'990                      -2'074                      -2'085                      -2'034                      -1'935                      -532                          -794                          
-1'943                      -2'034                      -2'046                      -2'105                      -1'941                      -520                          -689                          
-1'929                      -1'979                      -2'030                      -2'055                      -1'899                      -511                          -659                          
-1'957                      -1'890                      -1'962                      -1'902                      -1'936                      -531                          -719                          
-1'878                      -1'831                      -1'865                      -1'852                      -1'872                      -620                          -688                          
-1'841                      -1'743                      -1'797                      -1'849                      -1'771                      -577                          -697                          
-1'814                      -1'654                      -1'782                      -1'771                      -1'693                      -558                          -626                          
-1'721                      -1'595                      -1'573                      -1'743                      -1'612                      -576                          -730                          
-1'717                      -1'539                      -1'544                      -1'620                      -1'632                      -535                          -596                          
-1'636                      -1'558                      -1'523                      -1'605                      -1'636                      -526                          -666                          
-1'827                      -1'722                      -1'558                      -1'652                      -1'588                      -553                          -691                          
-1'846                      -1'487                      -1'654                      -1'718                      -1'592                      -608                          -830                          
-1'961                      -1'627                      -1'698                      -1'758                      -1'650                      -588                          -696                          
-1'899                      -1'748                      -1'780                      -1'792                      -1'654                      -515                          -793                          
-1'875                      -1'731                      -1'797                      -1'714                      -1'643                      -506                          -741                          
-1'923                      -1'808                      -1'926                      -1'731                      -1'700                      -502                          -807                          
-1'903                      -1'804                      -1'824                      -1'823                      -1'652                      -513                          -799                          
-1'891                      -1'772                      -1'841                      -1'784                      -1'679                      -505                          -832                          
-1'948                      -1'745                      -1'842                      -1'738                      -1'666                      -501                          -716                          
-1'955                      -1'750                      -1'841                      -1'746                      -1'662                      -499                          -674                          
-1'937                      -1'758                      -1'865                      -1'700                      -1'600                      -518                          -707                          
-1'952                      -1'733                      -1'805                      -1'635                      -1'635                      -528                          -684                          
-1'953                      -1'751                      -1'758                      -1'604                      -1'592                      -522                          -797                          
-1'978                      -1'737                      -1'790                      -1'607                      -1'599                      -526                          -815                          
-1'820                      -1'655                      -1'777                      -1'626                      -1'571                      -544                          -711                          
-1'786                      -1'610                      -1'759                      -1'581                      -1'514                      -555                          -652                          
-1'884                      -1'626                      -1'705                      -1'512                      -1'523                      -537                          -805                          
-1'886                      -1'579                      -1'699                      -1'507                      -1'454                      -611                          -732                          
-1'858                      -1'685                      -1'652                      -1'539                      -1'518                      -558                          -687                          
-1'774                      -1'560                      -1'622                      -1'514                      -1'504                      -513                          -718                          
-1'763                      -1'561                      -1'617                      -1'482                      -1'509                      -548                          -640                          
-1'651                      -1'546                      -1'599                      -1'421                      -1'436                      -572                          -589                          
-1'675                      -1'519                      -1'538                      -1'395                      -1'382                      -542                          -653                          
-1'571                      -1'454                      -1'482                      -1'375                      -1'373                      -519                          -775                          
-1'580                      -1'378                      -1'434                      -1'327                      -1'298                      -495                          -743                          
-1'529                      -1'404                      -1'393                      -1'308                      -1'199                      -487                          -762                          
-1'361                      -1'424                      -1'293                      -1'206                      -1'138                      -533                          -884                          
-1'256                      -1'294                      -1'249                      -1'190                      -1'043                      -589                          -841                          
-1'187                      -1'122                      -1'324                      -1'120                      -989                          -519                          -761                          
-1'176                      -1'045                      -1'345                      -1'172                      -943                          -493                          -714                          
-1'192                      -842                          -1'391                      -1'366                      -948                          -514                          -754                          
-1'173                      -899                          -1'262                      -1'350                      -994                          -492                          -640                          
-1'393                      -817                          -1'072                      -1'143                      -905                          -479                          -613                          
-1'316                      -881                          -1'001                      -1'162                      -860                          -519                          -580                          
-1'188                      -919                          -1'014                      -1'003                      -828                          -523                          -565                          
-1'038                      -1'201                      -1'130                      -1'058                      -835                          -532                          -525                          
-1'066                      -751                          -1'418                      -880                          -769                          -471                          -530                          
-1'208                      -1'145                      -1'182                      -812                          -761                          -490                          -543                          
-1'121                      -909                          -1'060                      -739                          -875                          -491                          -498                          
-1'166                      -810                          -971                          -683                          -934                          -472                          -487                          
-1'128                      -752                          -1'136                      -679                          -949                          -479                          -524                          
-1'045                      -871                          -1'233                      -637                          -970                          -469                          -506                          
-1'233                      -837                          -1'109                      -728                          -886                          -469                          -501                          
-1'141                      -1'011                      -926                          -777                          -951                          -462                          -509                          

-983                          -773                          -734                          -671                          -914                          -463                          -545                          
-935                          -802                          -781                          -949                          -843                          -477                          -562                          
-920                          -777                          -862                          -919                          -861                          -454                          -536                          

-1'002                      -1'011                      -954                          -789                          -836                          -475                          -515                          
-924                          -1'088                      -1'077                      -729                          -737                          -474                          -501                          
-883                          -1'117                      -1'230                      -672                          -689                          -472                          -482                          
-966                          -950                          -1'172                      -682                          -660                          -469                          -488                          
-944                          -897                          -963                          -769                          -605                          -468                          -500                          

-1'103                      -825                          -828                          -719                          -596                          -465                          -614                          
-1'187                      -858                          -730                          -833                          -587                          -473                          -575                          
-1'236                      -926                          -783                          -806                          -574                          -490                          -680                          
-1'117                      -1'216                      -846                          -878                          -629                          -474                          -942                          
-1'084                      -1'201                      -876                          -788                          -588                          -458                          -873                          

-990                          -1'169                      -1'014                      -823                          -586                          -463                          -904                          
-908                          -814                          -973                          -610                          -556                          -456                          -855                          
-880                          -648                          -883                          -663                          -577                          -471                          -725                          
-859                          -558                          -784                          -653                          -552                          -464                          -715                          
-836                          -571                          -686                          -716                          -552                          -451                          -634                          
-934                          -647                          -673                          -700                          -537                          -456                          -484                          
-862                          -728                          -732                          -713                          -522                          -455                          -497                          
-709                          -624                          -737                          -719                          -520                          -457                          -486                          
-655                          -663                          -645                          -696                          -546                          -454                          -488                          
-602                          -570                          -633                          -672                          -546                          -469                          -475                          
-601                          -603                          -649                          -609                          -572                          -463                          -495                          
-588                          -584                          -654                          -605                          -511                          -455                          -481                          
-593                          -582                          -637                          -586                          -508                          -477                          -481                          
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