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L.E.D. = Light Emitting Diode: a semiconductor
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Watt = unit of power (input)
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LPW = lumen per watt = unit of efficiency (could be bulb ENERGY | renewable Energy
or fixture)

Color Temperature (CCT) = (simplified:) “cool” ~5000K /
“neutral” ~4000K / “warm” ~3000K
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Fred Davis Corporation
Efficient Lighting Specialists

an cccasional news fetter on energy efficient lighting from Fred Davis Corporation

phone: 800-497-2970 info@FredDavisCorp.com

fax: 508-359-3644 www.FredDavisCorp.com

Please subscribe to our free occasional e-newsletter on
developments in efficient lighting



Retail Study

1,600 Lumen Category (100 W Equivalent)

Huge improvement:
2010-2011-2013

Equivalency Claim: Lumen Output (A19) or CBCP (PAR30 or MR16)
[ Emitted less than 95% of the appropriate lumen output® (A19/A21), or emitted less than the
allowable value of the ENERGY STAR equivalency tool (PAR30, MR16)
Emitted between 95% and 100% of the appropriate lumen output (A lamps)
B Exceeded the appropriate lumen output (A lamps) or CBCP (PAR30, MR16)

Equivalency Claim: Luminous Intensity Distribution
[ Did not have the same distribution as the benchmark products (e.g., semi-directional instead of
omnidirectional, directional lamp with beam angle over 100°); deviation greater than 50% at a
given vertical angle
Some deviation {greater than 30% at a given vertical angle) from the benchmark distribution
B Closely approximated the distribution of the benchmark product
Equivalency Claim: Color Quality (CRI, CCT, and D)
B Had a CRI less than 79, CCT above 3500 K, or D, outside ANSI tolerances (+0.006)
B Had a CRi of 79 or above, a nominal CCT of 2700 K or 3000 K, and a D., within ANSI tolerances
(£0.006)
Equivalency Claim: Size
B Exceeded ANSI tolerances for diameter or length by more than 5%.
[ Met or was within both diameter and length tolerances established by ANSI
Manufacturer Data: Lumen Output
I Emitted less than 90% of the listed lumen output
Emitted more than 110% of the listed lumen output
B Emitted between 90% and 110% of the listed lumen output
Manufacturer Data: Input Power
I Orew more than 110% of the listed input power
Drew less than 90% of the listed input power
I Drew between 90% and 110% of the listed input power
Manufacturer Data: Beam Angle
B Was not omnidirectional or exceeded ANSI tolerances for listed beam angle
[ Emitted light in all directions (“Omni”) or was within ANSI tolerances for listed beam angle
Manufacturer Data: Color Quality (CRI, CCT)
. CR| was more than 10% different from listed value: nominal listed CCT was not accurate
I CRIwas less than 10% different from listed value; nominal listed CCT was accurate
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History of LED Fixture Advances

Approximate Date when LED First Became
Energy-Advantageous
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History of Lamp Efficiency
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History of Lamp Efficiency

Percentage of LED A-Lamps Beating CFL Efficacy
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History of Lamp Efficiency

Percentage of LED A-Lamps Beating CFL Efficacy
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PUE® MULTIFAMILY BUILDINGS 2015: BUILDING BRIDGES TONET ZERO




