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Examples of Average Visible Transmission
(AVT/VLT) an AVT > 55% is required for a 
functioning window.  

Copernicus Institute for 
Sustainable Development

Thomas de Bruin (t.a.debruin@uu.nl), Wilfried van Sark

uu.nl/staff/TAdeBruin The information has been compiled with the utmost care but no rights can be derived from its contents.

Example of color rendering index (CRI). For 
window applications, a CRI > 70 is considered 
appropriate. 

The relationship 
between PCE, 
AVT, and CRI for 
Mn2+ ZnSe/ZnS 
luminophore as 
found by the 
numerical 
algorithm. The 
optimal point 
has a PCE of 
0,27%. 
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In densely populated areas where horizontal surfaces are scarce, the luminescent solar concentrator (LSC) can function as a photovoltaic window. This 
enables localized electricity production in the built environment. However, to function as a window, sufficient visible light transmission is required, a trade-
off with electricity production. This paper shines a light on the maximum possible efficiency of an LSC that still transmits sufficient visible light. 

Methods:

- Exhaustive literature research found 30 LSC review articles.
- Based on the aggregated review, data from 74 luminophores is found.
- Relevant particle data is extracted and used in our algorithm [1].
- The algorithm supports tandem and two luminophores in one LSC. 
- Find the optimal point for all luminophores and configurations. 

Input parameters:
- PMMA waveguide (30x30x0.5 cm3)
- Silicon solar cell (20% STC efficiency)

2.
Transmission vs power:

PCE (power conversion efficiency):

𝜂 =
𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑝𝑜𝑤𝑒𝑟

𝐼𝑟𝑟𝑎𝑑𝑖𝑎𝑛𝑐𝑒

Maximize: PCE

Higher concentration of particles > more 
absorption > less transmission but more 
electricity generation. Find the sweet spot of 
transmission vs power, i.e., the optimal point!

Results:

Optimal PCE 

values for all 74 

tested 

luminophores-

based constraints: 

AVT >55% and CRI 

>70.

Optimal PCE values for all 

74*73 tested tandem 

luminophore configurations 

with constraints:

PCE >0.05% AVT >55% 

and CRI >70. After 

applying these constraints, 

3465 variations were left

Tandem 
configuration: 
two LSCs two 
luminophores

Two-in-one: one LSC with 
two luminophores

Optimal PCE values for 

all 74*73/2 tested two 

luminophore 

combinations in one 

LSC with constraints: 

PCE >0.05% AVT >55% 

and CRI >70. After 

applying these 

constraints, 1736 

variations were left.

Single configuration: one LSC one luminophore

Conclusion:
Based on known 
luminophores and with 
a size of 30x30x0,5 
cm3 and a PMMA 
waveguide, a single, 
tandem, or two-in-one 
LSC can produce, in 
ideal cases, around 1 
W/m2 with an AVT > 
55% and a CRI > 70. 
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