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Patent: main claims
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General concept: transparent lighting devices

The transparent lighting device can consist in:

� Composite transparent element  with uniform dispersion of scattering particles 

and peripheral light sources � Applications: interior walls, internal separators

� Composite transparent element with uniform dispersion of scattering particles 

and peripheral light sources combined with structural glass sheets                              

� Applications: Lightening windows

The optical properties of the “transparent lighting device” can be fully determined by:

� Geometrical “window” shape (physical dimensions of the composite transparent 

element)

� Matrix transparency (wavelength dependent)

� Peripheral light sources (LEDs number, power, angular beam profile, spectrum, 

etc.)

� Edges finishing (reflectivity, shape, etc.) 

� Scatterers/phosphors properties (e.g. anisotropy factor and cross section)

� Scatterers concentration   
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Lightening Window: the Idea

Our lightening window is composed of:

� A glazing system comprising two glass sheets with a PVB foil inserted

between them.

� Inside the PVB foil, a suitable amount of microparticles having a very

controlled size is uniformly dispersed, allowing to maintain a very high 

transparency.

� A suitable number of white LEDs is mounted in the frame, injecting light 

into the glazing (edge lighting system).

� The light is scattered outside the glazing by the microparticles dispersed in 

the PVB foil, thus transforming the transparent window in an uniform light 

source when the external ambient is dark.

� Different solutions could be adopted to preferentially address the light 

towards the internal side of the glazing, preventing the light dispersion

outside the building.
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Lightening Window:  Key Features

SSL, hidden

in the frame

Luminescent

film

Insulating

glazing

(not VIG)

Outstanding properties:

i. Area source (by multiple point sources)

ii. High efficiency

iii. Light quality – rendering

LED for edge

lighting hidden

in the frame

Transparent

glass

Cross-section of the multilayer

glass with functionalized PVB

Glass

PVB with 

microparticles



m a k i n g  i n n o v a t i o n  h a p p e n ,  t o g e t h e r SAES Group CONFIDENTIAL6

Lightening Window: Value Proposition 

1. Integration natural light – artificial light

2. Aesthetic

3. Transparency

4. Uniform light

5. Light quality

6. Lifetime
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Technical Insights

Montecarlo-simulations were used to validate the concepts and to 

confirm the selected ranges for the important parameters.

The upper left panel shows a high particle concentration: the 

outcoming scattered light is concentrated to the edges, close to LEDs.

The bottom right panel indicates the optimum concentration with a 

flat and uniform light outcome. The central panel refers to an 

intermediate situation

Preliminary experimental activities were carried out to validate the idea and to study key 

parameters for the composite transparent lighting element. No complete lightening 

windows were realized, but only small composite transparent elements. 
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Preliminary Experimental Results

Lighting Window prototype
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Here is reported the blue light outcome in a 

panel without scattering particles (up right)  with 

respect to a panel with scattering  particles 

(down right). 

It is possible to observe a rather uniform light 

distribution when scatterers are present.

Experimental set-up

Laser in

Laser in
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Interest for transparent Lightening Windows

Transparent OLEDs:

small dimensions, high costs

Colored/ opaque Light Panels: 
low transparency, low efficiency

Design Lamps:

no transparency

Other competitive, not satisfactory technologies:

The interest for lightening windows is growing in the recent years, but suitable

technologies are not yet consolidated.

Innovative smart lighting windows can transform buildings and  lighting in offices and 

houses, as indicated also at the following link:
https://ec.europa.eu/info/business-economy-euro-0/small-business-success-stories/smart-window-lighting-

way-success_en

� The patented SAES technology promises to be a breaktrought to realize efficient, 

transparent and uniform lightening windows
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Applications
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Established in 2003, Ocean Tomo, LLC provides industry 
leading financial products and services related to 
intellectual property including financial expert testimony, 
valuation, strategy consulting, investment services, risk 
management products, innovation management services 
and transaction brokerage. Ocean Tomo assists clients 
– corporations, law firms, governments and institutional 
investors – in realizing Intellectual Capital Equity® value 
broadly defined.
Our Opinion, Management, and Advisory Services are built upon more than two decades 
of experience valuing intellectual property in the most rigorous of venues –  
State, Federal and international courts. Our financial, market and technical experts 
provide a unique understanding of the contributory value of proprietary innovation.  
This is the cornerstone of our business. This insight permeates every practice.

Headquartered in Chicago, Ocean Tomo has offices in Greenwich, Houston, San 
Francisco and Shanghai. Ocean Tomo is creator of the live public open cry auction 
marketplace for intellectual property.

Collectively, Ocean Tomo professionals have:

• Executed over 1000 engagements involving IP worth in excess of $10 billion;
• Successfully closed transactions where disruptive technology played a key role,  

with cumulative value in excess of $750 million;
• Conducted over 300 valuation engagements and 500 financial damages expert 

testimony engagements.

Ocean Tomo assists clients – corporations, law firms, governments and institutional 
investors – in realizing Intellectual Capital Equity® value broadly defined.
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