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Light beyond Lighting, frontiers in
Lighting Technologies:

The human-eentiie intelligent lighting ehallenge

f.
KPEczozo georges.zissijgia pIGae(}:ZI.'E:iSv—ZtlIi: 4|fsr

IEEE Kansas Power & Energy Conference Manhattan, KS 4 April 13 & 14

»

Hﬁ‘l il '
- > .
& f p—

Vehicles & transport
Industrial Applications iF L -

LR

Toulouse by night

Lumiére
‘ I & Matisre




15% @m m—

2 940 TWh of annual electricity world-
production for generating artificial

-

light
“2% @~
2% of world annual energy
primary resources used
1890000000tn CO: @ mum”

1890 millions of CO2 metric tons
every year = 210 million people
emissions

Artificial lighting has a large

impact on energy, environment

but also on every day’s life and
world’s economy
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More than 30 billion electric lamps
operate everyday worldwide (7%

US$ 120 billion and still growing.
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@ 2 940 TWh electricity consumed per V2% France

v 9% Germany

annum (15% of the world’s production) v 21% USA

e

v 34% Tunisia
v 86% Tanzania

Urban
Tertiary 8%
48%

(Mils, RL-5, 2003)

Industrial
16%

Residential
28%

Sustainable Development

Full production of France + ltaly -«

—

200 billion Euros per annum (Europe) R
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@ 1 890 million tonnes of CO3 per year

@ 380 tonnes Hg-contaminated wastes
collected in France every week

@ Light pollution of skies
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1,14% growth/annum
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We need more
efficient :
technologies
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. Solid State
=@ Lighting (SSL)

Connected Iight-

Incandescence - Luminescence I
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TWh/yr lighting electricity demand

‘\
United Nations Environment, United for Effici~ ‘“ anication, November 2017.
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Mid 21stC

Earl 21stC

End 20t C

Earl 20t C
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LEDification

Smart Cities
A% + Light as a Service

+ Data as product

Smart Buildi
mart Buildings — . VLOLFi
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Human Centric Lighting ,—» Connected Lighting

,—]—‘ Energy Efficient Lighting
Human Factors

Light-up
'_r Connecting
Technology Sensing
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Armaire de distrbution
dlectrique équipée dun
Controller Lighting

Moving Sensor Lighting avec
détection panoramique 360°
(alimentation photovoltaique)
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Moving Sensor Lighting
unidirectionnel (alimentation
photovoltaigue)
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brighter, better

7 TAS WANOTRE NOWEL - 1D YOU NOTICE THE
écLATRAGE puBLic <ANTIGASPT>? 3 TG s
ECONOMIQUE, ECOLOGIQUE.. ECONOMIC-,
' . €COLOGIC...
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%S empLO1St

AND IT CREATES
NEw JOBS!
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Lighawp smart, where it is nesded and when i is necsssaryl
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v Life Cycle analysis (LCA) is
primarily a method to measure
the environmental impacts of
various economic activities and,
throughout the life cycle of the
product or process.

v" LCA can identify the points on
which a product can be improved

and designed to prevent impacts
from human activities.

v LCA does not include economic
aspects.

Ike into account tho full ifo of

1SO 14010 & 19011
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rConcepuon, R&D,
I Industrialization,
: Marketing

Raw material acquisition Component

* Refining Recovering

« Transport
Inputs
(Energy, Material
Materials, Recovering End-of-life
Water, -ﬁ + Collection
Land-use) + Transport

the product

“Eyom cradlo to thy guaue

* Treatment

Wastes
(Solid, liquid,

gaseous, heat,
radioactivity...)

Energy
recoverin
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Artificial Night Sky Brightness due to Light Pollution in North America :: -
A preliminary picture of the growth from 1950 to 2025 :

2001 Cinzano P, Falchi, . Elvidge, C.D.
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il-being

The concentration of melatonin and
cortisol depend on the variation of
light

A lot of light

High colour temperature
Uniform light

Less light
Low colour temperature
Non-uniform distribution

6am 9am 12pm 3pm 6pm 9pm 12am 3am 6am Yam
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/New Standards
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Inciting
Measures

Energy
Effective

| Environmental
Friendly

Market
knowledge

Extra
Legislation

- . User
/ Technological ( Social Friendly
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/ High Quality .
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