Notes on LED lamps

(ERCO) Light emitting diodes, LEDs, have extremely long life, impact resistance and low energy consumption. When
dimmed, the light colour remains constant. When connected to the mains, they require control gear to ensure the
correct operating current. The point light source provides for precise light control while the plastic encapsulation
of the diode acts as protection and lens. The output of the LED decreases with increasing temperature.
Consequently, good heat dissipation is important for smooth operation. Direct solar radiation should be avoided so
too installation near other sources of heat. With an average rated life of 50,000 hours, LEDs are suitable for long
operating times. As they start instantly and react directly to control, they are ideal for quick, dynamic light scenes.
The development of LEDs currently focuses on more compact designs, a higher luminous flux, and better luminous
efficacy as well as a more economical production process. A further goal is the reduction of production-related
colour deviations.

(Toolbase) The efficacy of a typical residential application LED is approximately 20 lumens per watt (LPW), though
efficacies of up to 100 LPW have been created in laboratory settings. Incandescent bulbs have an efficacy of about
15 LPW and ENERGY STAR® qualified compact fluorescents are about 60 LPW, depending on the wattage and lamp
type. Some manufacturers claim efficacies much higher than 20 LPW; make sure to examine system efficacy, which
accounts for the power use of all components. In December 2006, the U.S. Department of Energy studied the
efficacy of four luminaries. All four fell short of the manufacturers’ claims; the study implies that manufacturers
are relying on measurements of how much light an isolated LED produces, rather than how much light an LED
luminaire actually delivers.

LEDs are better at placing light in a single direction than incandescent or fluorescent bulbs. Because of their
directional output, they have unique design features that can be exploited by clever designs. LED strip lights can be
installed under counters, in hallways, and in staircases; concentrated arrays can be used for room lighting.
Waterproof, outdoor fixtures are also available. Some manufacturers consider applications such as gardens,
walkways, and decorative fixtures outside garage doors to be the most cost-efficient.

LED lights are more rugged and damage-resistant than compact fluorescents and incandescent bulbs. LED lights
don't flicker. They are very heat sensitive; excessive heat or inappropriate applications dramatically reduce both
light output and lifetime (this implies significant costs and design constraints). Uses include:

e Task and reading lamps

e Linear strip lighting (under kitchen cabinets)
e Recessed lighting/ceiling cans

e Porch/outdoor/landscaping lighting

o Artlighting

e Nightlights

e  Stair and walkway lighting

e Pendants and overhead

e Retrofit bulbs for lamps

(Optics) LEDs cost up to 100 times more than halogen lamps in terms of the price per lumen emitted. "In
reasonable volumes, LEDs cost a little over 10 cents per lumen"



Light sources: performance comparison

Source Efficiency Light out Power Lifetime
Luxzon V white LED 24 0ImfW 120 Im 5W 50000 h
Incandescant (krypton) 12.7 Im/'W 760 Im BOW 1000 h
Halogen imains valtage) 13.7Im/W 820 Im BOW 2000 h
Flugreszent lamps &7 Im/W €00 Im oW 12000 h
Efficacy

(Jun 22, 2006) Researchers at Cree have demonstrated a cool-white LED that achieves an efficacy of 131 lumens
per Watt at 20mA.

LED manufacturer Cree has announced LED efficacy test results of 131 Im/W for a prototype cool-white LED
operating at 20 mA. The correlated color temperature was 6027 K and the results were confirmed by the US
National Institute of Standards and Technology (NIST) in Gaithersburg, Maryland.

This R&D result does not reflect the performance of current production devices, although it certainly points the
way to commercial LEDs with efficacies exceeding 100 Im/W. It follows Nichia 's announcement in March that it
plans to commence production of white LEDs with an efficacy of 100 Im/W in 2006.

The luminous efficacy (lumens/watt) of LED's vary with color. Currently white LED's are measuring between 20- 60
Im/W. This variance is subject to differences in chromaticity as well as wattage.
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Summary

e LED lamps have (realistically) about twice the efficacy now as compared to incandescent

e Costs are still too high for general use

e Extremely sensitive to heat; cost and design constraint

e Low lumen output & narrow beam spread; large number (clusters) of LEDs required for general
task lighting

e Mainly limited to accent/low ambient uses, excellent for specialized use

e Technology improving very fast; huge potential
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Attachments - Technical Specifications of LED Lamps
Note that the lamps are mainly used for providing low levels of ambient lighting (safety), accent lighting.

1. ERCO Cantax Spotlight (13W 390Im)
Uses RGB LEDs to produce white light, narrow beam (spotlight) 4000cd at peak.
Compare this to a typical 20W spotlight (ERCO Gimbal) that produces 27500cd at peak.

2. ERCO Quadra Lens Wallwasher (13W 390Im)
82 Ix illuminance on walls when placed 0.9m away from wall.
Compared with typical 50W halogen wall washers, 2000 Ix.
However, LED lamps have the ability to vary RGB components to achieve special effects.

3. ERCO Nadir Recessed Floor Luminaire (3.6W 135Im)
A very typical example of LED lamp application — safety lamps

4. Cooper Luxrail
Again, a typical LED lamp application. In this case, safety and aesthetics are both very nicely
taken care of.

5. ERCO Focalhood Facade Luminaire
Facade lighting strips.



ERCO

75696.000 White (RAL9002) LED
red, green, blue

LED 13W 390Im

DALI

Product description

Cubic housing and bracket: cast
aluminium, powder-coated. 0°-90°
tilt. Peripheral groove for fixing
accessories. Bracket on DALI trans-
adapter rotatable through 360°.
Internal wiring.

Only for ceiling mounting.

ERCO DALI transadapter for DALI
track: plastic.

Electronic control gear for ERCO
Varychrome colour mixing.
Version 1

Colour compensation for precise
light colour.

Replaceable LED module: high-
power LEDs on metallic core PCB
with lens system.

Anti-dazzle ring: cast aluminium,
black powder-coated. Softec lens.
Weight 2.10kg

Cantax Spotlight

varychrome LED with DALI transadapter
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h(m) E(x) D(m)

13°
1 3188 0.23
2 797 0.46
3 354 0.68
4 199 091
5 128  1.14
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Primary colours LED module
Luminous flux ®(Im)
Dominant wavelength A(nm)
Colour saturation S(%)

Colour @(Im) Anm)  S(%)

Red 140 620-625 99
Green 184 525-530 77
Blue 64 465-470 97

ERCO Leuchten GmbH
Postfach 2460

58505 Luidenscheid
Germany

Tel.: +49 2351 5510
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 13.11.2007

Please download the current version
from

www.erco.com/75696.000
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ERCO Cantax Spotlight

Planning data

Cleaning (a) 1 2 3

Ambient conditions P C N D P C N D P C N D

LMF 0.94 0.88 0.82 0.77 091 083 0.77 0.71 089 0.79 0.73 0.65
RSMF 096 0.92 0.87 0.81 096 092 087 081 096 092 087 0.81
Hours of operation (h) 1000 30000 10000 50000

LLMF 1.00 0.80 0.90 0.70

LSF 1 1 1 1

MF LMFXRSMFXLLMFxLSF

MF Maintainance Factor

LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor

Room pure

Room clean

Room normal

Room dirty
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Cantax Spotlight
75696.000



Cantax Spotlight

Accessories

74820.000

Sculpture lens

Only in conjunction with:
75906.000

75906.000
Mounting ring
White

Plastic.

Cantax Spotlight
75696.000
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ERCO

23063.000 Reflector silver LED
red, green, blue

LED 13W 390Im

DALI

Product description

Housing: aluminium, powder-
coated black, designed as heat sink.
Double-sided reversible mount-
ing frame, for covering the ceiling
aperture or for use as plastered-in
flush ceiling, trim detail: cast alu-
minium, white (RAL9002) powder-
coated. Mounting bracket: metal,
for ceiling thicknesses of 1-25mm.
Junction box with strain relief. 5-
pole terminal block. Through-wir-
ing possible. DALI control gear for
ERCO varychrome colour mixing.
Version 1

Colour compensation for precise
light colour.

Replaceable LED module: high-
power LEDs on metal-core PCB. LED
carrier, designed as heat sink.

Light colour mixer: the reflector-
diffuser system ensures that the
separate light colours are thor-
oughly mixed and emitted from
the light aperture without any
coloured shadows.

Wallwasher reflector: aluminium,
anodised, satin matt. Cut-off angle
50°, with wallwasher lens above.
Weight 1.20kg

Quadra Lens wallwasher

varychrome with LED

4666563

4666663

26666661

LED
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Size 4
50°

A

Primary colours LED module
Luminous flux ®(Im)
Dominant wavelength A(nm)
Colour saturation S(%)

Colour ®(Im) Anm)  S(%)
Red 140 620-625 99
Green 184 525-530 77
Blue 64 465-470 97

ERCO Leuchten GmbH
Postfach 2460

58505 Ludenscheid
Germany

Tel.: +49 2351 5510
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 13.11.2007

Please download the current version
from

www.erco.com/23063.000
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ERCO Quadra Lens wallwasher

Planning data

Cleaning (a) 1 2 3

Ambient conditions P C N D P C N D P C N D

LMF 0.94 0.88 0.82 0.77 091 083 0.77 0.71 089 0.79 0.73 0.65
RSMF 096 0.92 0.87 0.81 096 092 087 081 096 092 087 0.81
Hours of operation (h) 1000 30000 10000 50000

LLMF 1.00 0.80 0.90 0.70

LSF 1 1 1 1

MF LMFXRSMFXLLMFxLSF

MF Maintainance Factor

LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor

Room pure

Room clean

Room normal

Room dirty

o=z

llluminance E, (Ix)
Specifications:

Number of luminaires n > 5
Wall height (m) 3

LED 13W 390Im

Offset from wall (m) 0.90 1.20 1.50

Luminaire spacing (m) 0.60 0.90 1.20
below the between the below the between the  below the between the
luminaire luminaires luminaire luminaires luminaire luminaires

0.250 43 44 19 17 10 8

0.500 66 68 28 28 15 14

0.750 83 83 36 37 19 19

1.000 82 82 42 41 23 23

1.250 73 72 42 42 25 25

1.500 61 60 39 39 25 25

1.750 48 48 35 35 24 24

2.000 38 38 31 30 23 23

2.250 30 29 26 26 21 21

2.500 23 22 22 22 18 18

2.750 18 17 18 18 16 16

Quadra Lens wallwasher
23063.000
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