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Clear backsheet reliability: 

UV-absorbing encapsulants improve reliability 

LSC backsheet reliability: 

Dye is stable in plastic for 20 years equivalent 

S o l i c u l t u r e  

Grow                   Generate 

How it works: 

Move	  light	  
Green	  à	  Red	  

Chlorophyll	  absorp6on	  
+	   -‐	  

20%	  increase	  red	  
light	  on	  plants	  

Green	  light:	  High	  solar	  intensity	  but	  
low	  photosynthe6c	  efficiency	  
ShiC	  green	  light	  à	  red	  light	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
improve	  plant	  growth,	  generate	  
power	  

Increased	  power	  to	  
solar	  cell	  

Generate power AND help plant growth 

The market: 
Greenhouses	  are	  big	  

Greenhouses	  use	  a	  lot	  of	  electricity	  
	  	  	  	  	  	  	  	  

Electricity revenue DOUBLES net profit for farmer 

Greenhouses	  are	  just	  the	  beginning	  
	  

Example:	  300	  acre	  glass	  greenhouse	  
>500	  million	  72	  in	  North	  America	  

	  
Cooling,	  pumping,	  ligh>ng,	  
refrigera>on	  
	  $150,000/year	  bill	  typical	  

Open-‐field	  agricultural	  crops	  have	  same	  
results	  as	  greenhouse	  crops	  
Poten>al	  is	  large	  for	  co-‐loca>on	  

Dye-‐impregnated	  plas>c	  is	  protected	  
by	  UV	  absorbers	  in	  film	  and	  
encapsulant	  
	  
Dye	  lasts	  for	  over	  20	  years	  with	  36x	  
sun	  at	  60C	  
	  
Slight	  yellowing	  a7er	  15	  years	  
	  
Spectrum	  does	  not	  change	  a7er	  over	  
1000	  hrs	  in	  85C/85%RH	  tes>ng	  
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Encapsulant 1, 6xsun/85C

0hrs, 0.0yr eq
470hrs, 3.0yr eq
990hrs, 6.4yr eq

1350hrs, 8.7yr eq 
1825hrs, 11.8yr eq
2150hrs, 14.1yr eq
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Encapsulant 2, 6xsun/85C

0hrs, 0yr eq
540hrs, 3.5yr eq
990hrs, 6.4yr eq

1550hrs, 10.0yr eq
2150hrs, 14.1yr eq

Current	  clear	  backsheets	  are	  not	  
made	  for	  full	  sun	  exposure	  

Backsheet	  must	  be	  protected	  by	  UV-‐
absorbing	  encapsulants	  

Soliculture	  is	  exploring	  appropriate	  
UV	  cutoff	  of	  EVA	  	  

Clear	  backsheet,	  different	  encapsulants	  

Backsheet,	  	  	  
encapsulant	  2	  

Backsheet,	  	  	  
encapsulant	  1	  

-20

 0

 20

 40

 60

 80

 100

 120

 350  400  450  500  550  600  650  700

A
b

s
o

rp
ti

o
n

 (
%

)

Wavelength (nm)

Encapsulant 1
Encapsulant 2

Absorp6on	  of	  encapsulants	  
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830hrs, 13.6yr eq
1130hrs, 18.7yr eq
1300hrs, 21.3yr eq

High-‐UV	  tes6ng	  
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