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> Design: in-House
or Subcontracted?

First fundamental decision:

Do you have sufficient experience and resources at your

own? ‘/

Or will you take the benefit of an expert partner? x

1. First Fundamental Decision . 3
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LED Solution?

Second fundamental decision:

Do you want to integrate a standard LED module? x

L.

Or do you want to use a customized LED solution? \/

2_Second Fundamental Decision. . 3
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3. Lighting Effect .. . e O

What lighting distribution/Light Ievel are you targetlng’P

S0
—rlnchnation | e
Height f
£.00 Sethack
050
“"”
A Lurmi > 0.5 cd/m? Total luminaire flux:
verage Luminance:  20.5 cd/m 5400 Im &

Longitudinal Homogeneity: =70 %
« Overall Homogeneity: 240 % -
m) 32 LEDs &, =
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4 Colour Temperature (CCT)..... . 4
5. Colour Rendering Index (CRI) ... .5

Choosing Correlated Colour Temperature (CCT) and CRI

CCT Cool white Neutral white Warm white
(5000 K- (3700 K- (3000 K-
10000K) 5000 K) 3700 K)

Efficacy High Medium (89 Low (94 Im/W)

(at T,=25 °C) (102 Im/W) Im/W)

Cultural Asia, North Southern Northern and

acceptance and South Europe Central Europe
Ameria

Colour 75 75 80

Rendering

Index (CRI)
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6. Ambient Environment & Temperature Considerations .. .....B

Lifetime specifications + ambient temperature (T,)

Targets:
Lgo 2 60 000 h

T, 2

N 20\

30 °C
T, <72°C
AT (T-T,) <42 °C

Thermal losses
5-12 %

Cree XLamp Whit: fetim d m.

g e
2 o —
o
E soom —Tair = 55C
$ —
3 o I
[}
= e0.00
i _‘ _
£ som

30.000

20,000

0.000

’ L 70 80 20 100 110 120 130 140 150 60
Junction Temperature (°C)
100%

w  90% 1 —
2 go% A
™
w 70%
3 N
g 60% 4 ——White
E o —
- 40%
S 30w ——Green
b=}
& 2
[]
-3 10% +

Junction Temperature (°C)
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Thermal Design
of LED Luminaires

11, Thermal Management ... ... o e e e e e e e ee O

How to keep the LEDs cool?

Large luminaire Top Luminaire Sealed optical unit
surface in thermal surface with with fins inside the
contact with the LEDs exterior fins luminaire body
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&, * LED efficacy: 89 Im/W

Electrical efficiency: 90%0

Optical efficiency: 82%
(lens+glass protector)
—  Thermal efficiency: 95%o
- (at T; = 55°C)

Luminaire
Efficacy:

62 Im/W
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13. Secondary Optics ... S

Different potential optical/photometric approaches
.

Reflector

— Free form lens, providing
*,‘;,,;M) the complete light distribution

Oriented LEDs and optics
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12. Driving your Power LED

Two possible ways of — A P P P a1 T
- . 50m

driving 32 LEDs u,u, %%%M&

24 V, individual il %’;%’; a%a %

current controllers Mans: [ 000 | 2av o Y E— ED EREA IR E |

+ 24 V, touchable = powZZS\t/Jpply X % P % M

voltage 350mA —9'—9'—[}'—%'—%'—%

+ Low requirements X X %

on insulation inside the ssoma —— >SS

luminaire

-Efficiency max 85 % I

_Cost a 350mA —M—M—M—M—M—&I

120V, integrated bsouac| ACDC | J0MA | Sy %x B¢ K S % S T S S S S

solution —] Gren 2 BHHAH P DHHH DD

120 V SELV

+ Cost 1-10 V ]

o reduced B e B R e e e R R R

requirements on insulation Pty

inside the luminaire
-120 V SELV, non touchable
voltage

B M e e A S N A K
S I SES I SH S S S SRS S S
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Luminaire Design

9. Integration into luminaire design... . —

Design determines the integrated LED components

PCB: Cooling: Driver:
flat design, sealed LED compartment, separated integration,

lens arrays internal fins driver form factor!
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Available on your USB stick
& on www.celma.orqg!

The CELMA Guide will help you to ask the right questions
when designing an LED luminaire
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Thank you very much

for your kind attention!

www.celma.org — www.elcfed.org
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