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LED Lighting Revolutidrasalreadystarted, leaveenergyinefficient light bulbsandjoin us!

NEW ERA!
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Red Lighti Long Wave Lenght, Low Energy

Blue Light i Shorter Wave Lenght, Higher Energy

Whatislight?

Lightis a specialform of energythat dissipatesn form of wave or foton. Youcan alsodescribethe
light asa magneticwave and humaneye canonly seean interval of 380nm & 780 nm. Cosmidights,
gammalight, x-ray and uv are with lower wavelenghtbut are with highenergy Infrared, radar,radio
wavesare with higherwavelenghtbut are with lower energy
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VISIBLE LIGHT

Electromagnetic Spectrum
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CRI OVERVIEW

A TheColor Rendering Index (CRBs created to help

indicatehow colorsappear under different light
sources

A Its mathematicalresultallowstwo different light
sourceso be compared
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QUALITY OF LIGHT: COLOR
RENDERING

A The Color Rendering Inde@RI)wascreated to
helpindicatehow colorsappear under different
light sources

A Its mathematicalresultallowstwo different light
sources tdoe compared

Rualightusesminimum 80CRds
Also090 CRI an®7 CRIis availableon demand

Fow
5080 CRI

Better
70.80 CRI
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COLOR RENDERING INDEX

AColor Rendering Index (CRI) is a measure of the ability of a light source to accurately reproduce th
color of an object in comparison to how that same object would be seen under an ideal light source

AFor light sources with a CCT of <5000K, the ideal reference source is on the BBL (Black Body Loc

ADaylight in Western Europe (identified by the CIE as D65) is the ideal reference source for a CCT >
5000K

AEight pastel colors are illuminated with the ideal source and the source under test

L]
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COMPUTING CRI

AThe distance between the chromaticity point of each of the reference colors as compared to the
ideal chromaticity of the same color when illuminated with the ideal source is determined.* This
distance is defined dsi

AThe CRI for each reference colBi) (s then calculated using the formuRis 100¢4.6(E)

AThe CRI for the light source (Ra) is then calculated by simply averaging each of the iridividual
values
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Color Rendering/Color Quality In Real Life
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CRI OF SOME COMMON SOURCES

Light source CRI
low pressure sodium 0-18
high pressure sodium 25

clear mercury 17
white deluxe mercury 45

warm white fluorescent tube 55

conl white fluorescent tube 65

‘deluxe warm white fluorescent | 73

daylight fluorescent 79
metal halide 4200K 85
" deluxe cool white fluorescent | 86
. metal halide 5400K 93

100-watt incandescent 100
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SPECTRAL POWER DISTRIBUTIONS
OF VARIOUS SOURCES

600
wvelength {nm)

e

A Variousd 6 KA (1Sé¢ a2dzNDSa KIF FS RATT S '™ shectalpowe dishibuiion -3400 Biscksody

A The wavelengths of light availalftem a given source affects the g o INCAND '
apparent color rendering of an object illuminated by that source 3 .
g
A Whichoneiscloserto the sun? .;aj“
A Anewsta_mdartc (CQSKolourQualityStandart iscurrently being oo P— - —
set for ALLight sources Wavelength (nm)

FL | HID
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IS CRI A GOOD PARAMETER?

BestFluorescenfTube(3600K) WarmWhite (3350K)
Rx Rx Rx Rx
1 99.4 9 16 1 86.5 9.0 af 7
2 95.0 10 61.5 2 87.8 10.0 67.3
3 61.3 11 799 3 85.5 11.0 81.8
4 93.9 12 64.3 4 85.0 120 61.8
i 90.5 13 94.8 2 841 13.0 86.0
6 88.5 14 728 6 80.8 14.0 91.0
7 91.3 7 90.1
B 67.6 & 834
Ra 86.3 Ra 85.4

Alncandescenbulbshavehigh CRwith all 14 colors
AFluorescentubeshavelower CRIgspeciallyfor R314
ACIEdecidedto not includethe colorrenderingindicesw ¢ X wto the GeneralColorRenderind- Y R BaE @

Anvarmwhite LEDdemonstratesexcellentcolor renderingwith all 14 colors(R114>80).



Aulthough it is the recognized standard used in the world
today, CRI is known to have significant limitations in
accurately defining true color quality

AThe color space used to determine the individual CRI
values for the test colors is namiform. A deviation in
red calculates out to a much greatéithana similar
deviation in blue or green

ANone of the test colors used is saturated. So, CRI is a
poor measure for indicating how well a light source
illuminates saturated colors (RGB LED systems); even
with a high Ra, color rendering of saturated colors can be
poor

AThe U.S. National Institute of Standards and Technology
(NIST) is currently developing a new stand&dlor
Quality Scale (CQ8&8h conjunction with CIE
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NEW PROPOSED STANDARD:
COLOR QUALITY SCALE*

ASimilaritiesto CRI:
¢Singlenumber
¢100point scale
c¢Usescolortiles (14 vs. 8)

AStatus: still in committee, still reviewing/defending
comments
c¢Ultimate approval is not aertainty

* COS is NOT vyetstandard
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RUALIGHT FOLLOWS ALL REQUIREMENTS AND OFFERS TH
TO THE CUSTOMERS.

Colour Differencescausesinconvenience but you should relax becausewe take care of it. With
specialbin selectionsand 2-3 step MacAdamsleds you are in safe and in comfort now. For led
luminaires you haveoptions for minumum80 CRland minumum90 CRI We believethat A (tif€ito
switchfrom other light sourcesto LED LEDhaslots of benefits (LEDsare performing better in terms
of efficacy, they are directional and no wasted light; have a very long lifetime; are inherently
ruggedbecauseno filament to break; start instantly in nano secondsvs. > 10 min re-strike (HID)
are environmentally soundand no Hg, Pb, heavy metals, are infinitely dimmable, controllable and
new lighting features, power savings love cold temperatures and no cold starting issues at least
sameor better CRIvalueg to switchto ledtoday. Pleaseaskto usfor your specialrequirements
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COLOR BIN SELECTION
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MAC ADAMS STEPS



