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EXAMPLE: 
Correlation between hot 
water demand and 
irradiated solar energy 









Interac:ve	  map	  for	  iden:fying	  solar	  
energy	  poten:al	  
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So%wares	  avaliable	  for	  using	  solar	  
energy	  poten6al	  

•  HOMER	  
•  POLYSUN	  
•  TSOL	  Pro	  and	  PVSOL	  Pro	  
•  Sunnydesign	  
•  PVSYST	  
•  …	  



POLYSUN	  
(solar	  thermal)	  



TSOL	  Pro	  and	  PVSOL	  Pro	  (using	  METEOSyn)	  	  



•  Temperature	  
•  Number	  of	  days	  under	  snow	  cover	  
•  Annual	  irradiated	  energy	  
•  Extreme	  events	  
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Photovoltaics	  –	  impact	  from	  CC	  



GHI	  -‐	  Global	  Horizontal	  Irradiance	  

Global	  Horizontal	  Irradiance	  
•  A	  sum	  of	  Direct	  Normal	  Irradiance	  (DNI)	  and	  Diffuse	  

Horizontal	  Irradiance	  (DIF)	  
•  Mostly	  influenced	  by	  cloudiness	  

•  Less	  precipita:on	  (rain	  and	  snow)	  generally	  leads	  to	  lower	  
cloudiness	  and	  more	  direct	  irradia6on	  
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PV	  –	  temperature	  impacts	  

•  “Cell	  temperature	  coefficients"	  differ	  according	  to	  technology	  and	  producer	  
(efficiency,	  power,	  current,	  voltage)	  

•  For	  silicon	  based	  cells,	  for	  each	  °C	  temperature	  rise	  -‐	  efficiency	  lowers	  for	  
0,5%	  

•  For	  thin	  film	  technology,	  this	  factor	  is	  0,3%	  

15	  

-20 -10 0 10 20 30 40 50 60

9%

10%

11%

12%

13%

4

8

12

16

20

24

28

100
200

300

400
500

600

700

/t C°

ksI

o kU

η

2/ksJ Acm− /okU mV η





PV	  –	  other	  impacts	  
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Current	  standard:	  
withstand	  11	  
impacts	  
of	  25	  mm	  
hailstones	  













conclusions	  
Temperature	  
For	  an	  increase	  in	  average	  temperature	  of	  6°C,	  the	  efficiency	  and	  produc6on	  

of	  energy	  would	  decrease	  3	  to	  5	  %	  
Global	  horizontal	  irradiance	  
Electricity	  genera6on	  increase	  by	  3%	  during	  the	  summer	  and	  1-‐2%	  during	  

spring	  and	  winter	  months	  in	  the	  period	  to	  2040.	  
Days	  under	  snow	  cover	  
An	  increase	  in	  electricity	  genera6on	  due	  to	  less	  snow	  on	  the	  panels.	  
Extreme	  weather	  events	  
A	  cau6ous	  choice	  of	  loca6ons	  due	  to	  strong	  winds	  and	  forest	  fires.	  	  
Hailstorms	  
Large-‐size	  hail	  stones	  can	  damage	  some	  types	  of	  PVs	  
	  


