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LED Lighting Revolutionhas alreadystarted; leaveenergy-inefficient light bulbsandjoin us!

NEW ERA!
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Light is a specialform of energythat dissipatesin form of waveor foton. Youcanalsodescribethe
light asa magneticwaveand humaneyecanonly seean interval of 380nm & 780nm. Cosmiclights,
gammalight, x-ray anduv are with lower wavelenghtbut arewith highenergy. Infrared, radar,radio
wavesarewith higherwavelenghtbut arewith lower energy.

What is light?

Wave lenght(l)

Red LightïLong Wave Lenght, Low Energy

Blue Light ïShorter Wave Lenght, Higher Energy
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VISIBLE LIGHT
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Å The Color Rendering Index (CRI)was created to help 
indicate how colors appear under different light
sources.

Å Its mathematicalresultallowstwo different light 
sources to be compared.

CRI OVERVIEW
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Å The Color Rendering Index (CRI)was created to 
help indicate how colors appear under different 
light sources.

Å Its mathematicalresultallowstwo different light
sources tobe compared.

Rualightusesminimum 80CRI leds. 
Also90 CRI and 97 CRIis availableon demand.

QUALITY OF LIGHT: COLOR 
RENDERING



KEY TO SUCCESS

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

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

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

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

COLOR RENDERING INDEX



KEY TO SUCCESS

ÅThe 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 as Ei

ÅThe CRI for each reference color (Ri) is then calculated using the formulaRi= 100 ς4.6(Ei)

ÅThe CRI for the light source (Ra) is then calculated by simply averaging each of the individual Ri
values

COMPUTING CRI
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COLOR 
RENDERING 
INDEX (CRI)
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CRI OF SOME COMMON SOURCES
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SPECTRAL POWER DISTRIBUTIONS 
OF VARIOUS SOURCES

Å Various άǿƘƛǘŜέ ǎƻǳǊŎŜǎ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ǎǇŜŎǘǊŀƭ ǇƻǿŜǊ ŘƛǎǘǊƛōǳǘƛƻƴǎ

Å The wavelengths of light available from a given source affects the 
apparent color rendering of an object illuminated by that source

Å Whichoneis closerto the sun?

Å A new standart ς(CQS) ColourQualityStandart is currentlybeing
set  for ALL light sources.

THE SUN

INCANDESCENT

LEDHIDFL
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IS CRI A GOOD PARAMETER?

Best FluorescentTube(3600K) WarmWhite (3350K)

ÅIncandescentbulbshavehighCRI with all 14 colors.

ÅFluorescenttubeshavelower CRI, especiallyfor R9-14

ÅCIE decidedto not includethe color renderingindiceswфΧмп into the General ColorRenderingLƴŘŜȄ άRaέΦ

ÅWarmwhite LED demonstratesexcellentcolor renderingwith all 14 colors(R1-14>80).
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ÅAlthough it is the recognized standard used in the world 
today, CRI is known to have significant limitations in 
accurately defining true color quality

ÅThe color space used to determine the individual CRI 
values for the test colors is non-uniform. A deviation in 
red calculates out to a much greater Eithana similar 
deviation in blue or green

ÅNone 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

ÅThe U.S. National Institute of Standards and Technology 
(NIST) is currently developing a new standard -Color 
Quality Scale (CQS) ςin conjunction with CIE.
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NEW PROPOSED STANDARD: 
COLOR QUALITY SCALE*

ÅSimilaritiesto CRI:
ςSinglenumber
ς100 point scale
ςUsescolor tiles (14 vs. 8)

ÅStatus: still in committee, still reviewing/defending 
comments
ςUltimate approval is not a certainty

* CQS is NOT yet a standard
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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 haveoptionsfor minumum80 CRIandminumum90 CRI. We believethatƛǘΩǎtime to
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, heavymetals; are infinitely dimmable,controllable and
new lighting features,power savings; love cold temperatures and no cold starting issues; at least
sameor better CRIvalues) to switchto led today. Pleaseaskto usfor your specialrequirements.

RUALIGHT FOLLOWS ALL REQUIREMENTS AND OFFERS THE BEST 
TO THE CUSTOMERS.
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COLOR BIN SELECTION
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MAC ADAMS STEPS


