IREC"

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research

Lighting efficiency and beyond:
spectral tunability for future LED solutions

Dr. Josep Carreras
Head of the Lighting Group IREC
Founder Ledmotive Technologies S.L




~(Y~-LEDMOTIVE
’(')\ Turn on the future

IREC overview
Lighting. State of the art
Energy efficiency in Lighting
Materials for Lighting
More than efficiency:
Digital & Human Centric Lighting
Example EXunded projects:
HLFLED and LED4ART
Final remark and Q&A




rd
|RECI; 1) IREC overview -,(:)\- LEDMOTIVE

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research

LOCATION

The IREC has two headquarters: Barcelona and Tarragona.

The center in Barcelona deals with: The center in Tarragona deals with:
*Thermal Energy. Lighting *Bioenergy
«Electrical Engineering. Offshore Wind Energy ~ *Laboratory for Thermal Energy and
«Advanced Materials for Energy Energy Integration
v" Functional Nanomaterials
Nanoionics and Fuel Cells

Solar Energy Materials and Systems

v
v
v' Energy Storage and Energy Harvesting
v

Materials and Catalysis
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The Institute works with a dual approach:

A Longterm research aimed at generating
knowledge within groups and research areas of &
the Institute, with a mid or longerm commercial
projection in mind.

A Technology developmentpcused on
collaboration with the Industry to create new
products and new technical solutions, at short
and midterm.

¢CKS LyadAaddziSQa LI2airia
between these two approaches.
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KIC InnoEnergy

A Y lnroEnergy the European Network Formal Partners
for Innovation in Energy

TheEuropean Institute of Technology & InnovatidalT
selected the consortiurKICInnoEnergymade up by 29
companies, universities and research centers across
Europe, to boost and promote research, education and
innovation in the energy sector

The mairobjectiveis to tryto get basic research reach
the marketmore quickly and efficiently so that European
companies are able to globally compete in better
conditions with the United States and Japan.

KICInnoEnergySEs a public limited European company

IREarticipates in the projects boosted in the period
20102016.
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Ongoing Projects

The figures below show the amound and share of the ongoing projects portfolio and the
expected income for the next years from the ongoing projects at the end of 2013:

ORIGIN PORTFOLIO (€) % N° PROJECTS €/ PROJECT
EUROPEAN 6.358.974,49 76,40% 26,00 244.575,94
INDUSTRIAL 747.413,03 8,98% 18,00 41.522,95
NATIONAL 1.217.053,01 14,62% 13,00 93.619,46
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European National
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Incandescent Bulb
4% efficient
10 Im/W

2) Lighting State of the art

LED
45%efficient
CFL > 100Im/W
25%efficient

Fluorescent 60 Im/W

10% efficient
50 Im/W
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LIGHTING 2.0
Digital & connectedlight
Highquality of light
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A 276lm/W in a laboratory
PHILIPS environment, and are predicted
to reach 28@330Im/W in the
shortterm

Haitz Law - LED Performance, Im/$

10,000 0.0001
Efficiency Driven

1,000 0.001

Lm/LED

\ +20x/Década

Coste/Lum \\
-10x/Década

LEDs Blancos
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much room for improvement on efficacy yet!! Carreras et al.Energyefficiencyand colorquality limitsin artificial lightsources
emulatingnaturalillumination,” Opt. Expres22, A1659A1668 (2014);
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Impact of LED technology today translates into:

A

Getting high acceptancéligh CRproducts.
Resemblance to BB.

Human centric lighting

Digital / monitoring easiness
Standardization
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Problem 1: Droop Problem 2: Green GAP Problem 3: Light extraction

green gap
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