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Residential Lighting = More is Better

New homes in CA have on average 80+ light sources
2004 EPA estimates US average = 40 sources

3!

1950s = 1 source 2010 = 22 sources

" http://www.energystar.gov/ia/partners/manuf_res/CFL_PRG_FINAL.pdf.
2 Photos: Houzz.com



Residential Lights - 4 Technologies

Incandescent (Thomas Edison-1879)

Edison discovered a carbon filament in an oxygen-free bulb glowed but did not burn up for 40 hours.

Halogen (Fridrich/Wiley-1959)

U.S. Patent 2,883,571 was granted to Elmer Fridrich and Emmett Wiley for a tungsten halogen lamp.

Compact Fluorescent CFL (Hammer/GE-1973)

GE liked the idea, they decided not to market it at the time. CFLs new manufacturing facilities, which would cost $25 million.

Light Emitting Diode LED (Nakamura-2006)

Nakamura was awarded the 2006 Millennium Technology Prize for his invention, the first “white” LED which employed a Y3AI5012:Ce, or "YAG",
phosphor coating
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http://news.cnet.com/Father-of-the-compact-fluorescent-bulb-looks-back/2100-11392_3-6202996.html
http://en.wikipedia.org/wiki/Light-emitting_diode



Technology Efficiency

Energy Saving vs. Energy Consumption
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1: Conventional incandescent bulbs
2: Improved incandescent bulbs

3: Improved incandescent bulbs

4: Compact fluorescent lamps (CFLs)
5: Light-emitting diodes (LEDs)

(class C of the energy label, halogen lamp with xenon gas filling)

(class B of the energy label, halogen lamp with infrared coating)

Source: European Commission 2009




Residential Market Transition

Residential sector general service light bulb purchases
billions of bulbs
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Residential Lights - Still Incandescent

Slow transition from the “good old” incandescent...
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Residential Lights - Low Efficiency

Average lighting efficacy in the United States, 2001 and 2010
lumens / Watt

S0
80
70

cia’

m2001
m2010

>
&

50
40
30
20
10

0

increasing efficiency

residential commercial industrial outdoor

http://www.eia.gov/todayinenergy/images/2012.05.10/LightingEfficacy.png



Lights and Vision

The amount of light required, measured in Lux or foot-
candles, varies according to the difficulty of a visual task.
100 Lux = 9.29 ft.cd

The difference between lux and lumens

Lux Lumens

’;' |2 | 10.000 Ix 1 cm 700 Im 1IR3 'a.
. 8.000 Ix 5 cm 700 Im ]!
. 6.100 Ix 10 cm 700 Im | |
f " 4.300 Ix 15 cm 700 Im ;' ﬂ
. &= 3.000k 20 cm I
o 2.100 Ix 26 cm 700 Im

copyrighti@dayhightcompany2009



Lights and Vision - Recommended Levels

The amount of light required, measured in Lux or foot-
candles, varies according to the difficulty of a visual task.
100 Lux = 9.29 ft.cd

IES Illuminance Categories & Values

Activity LUX Footcandles
View CRT screen 50 - 100 5-10
Read standard document, 200 - 500 20 - 50

photocopy or newspaper

View photo in moderate detail; 500 - 1000 50 - 100
reference phone book )

Perform visual task of low
contrast or small size over 2000 - 5000 200 - 500

prolonged periods of time




Lamps Specs

Wattage: Electricity used when ON (watt)
lllumination: The light output from a lamp (lumen)
Efficacy/efficiency: lllumination/wattage (lumens/watt)
Color Temperature: cool/warm (degrees Kelvin)

Color rendering: Ability to discriminate close colors
(index 0-100)

Distribution angle: Ambient/spot (degree 5-360)



Lamps Shapes / Types

Bulb Shapes

A seRies B semits C-7/F sERiES G seRiEs P-25/PS-35

QQVV00000000000 QY

A-15 A9 Ar21 A3 B-10% 5-13 BAS BA9% C-7 R0 FI5 R GI6% 628

BR ssris R seRiES RP-11/S senes
@09 Q
: AP-i1 86 S11 S
BR-25 8830
PAR s£RiES T SERES

© Yy @D@@f’ OQQQHU

o W
PAR-18 PAR-20 mecs m—m PAR-36 Pm-aa PARBE  PARBA 4% 75 T6 T8 T& TI0



Lamps Shapes - Where?
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Lamps Base Type
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LED Lamps - US DOE Official Labels

Light Output/Lumens —
Measures light output. The higher the
number, the more light is emitted.

Reported as “Total Integrated Flux (Lumens)® on
LM-79 test report.

Watts —

Measures energy required to light
the product. The lower the wattage, the
less energy used.

Reported as “Input Power (Watts)* on LM-79 report.

Lumens per —

Watt/Efficacy
Measures efficiency. The higher the
number, the more efficient the product.

Reported as “Efficacy” on LM-79 test report.

Lighting Facts™

LED Product

—eLight Output (Lumens) 840

oWatts 9

—teLumens per Watt (Efficacy) 93
Color Accuracy 87 e

Color Rendering Index (CRI)

Light Color
Correlated Color Temperature (CCT)

3100 (Warm White)

Bright White

Warm White
2600K

Daylight

3200K 4500K 6500K

Visit www.lighting-facts.com for the Label Reference Guide.

All results are according to IESNA LM-79-2008: Approved Method for the Electrical
and Phofometric Testing of Solid-State Lighting.

Color Rendering

Index (CRI)
Measures color accuracy.

Color rendition is the effect of the lamp's light
spectrum on the color appearance of objects.

Correlated Color

Temperature (CCT)
Measures light color.

“Cool” colors have higher Kelvin temperatures
(3600-5500 K); “warm" colors have lower
color temperatures (2700-3500 K).

IESNA LM-79-2008

Industry standardized test procedure that
measures performance qualities of LED luminaires
and integral lamps. It allows for a true comparison
of luminaires regardless of the light source.

http://www.ieslightlogic.org/energy-efficient-lighting/just-the-facts-the-lighting-facts-label-and-leds/



All Lamps - US DOE Official Labels

Brigh:ness

820

mans

Estimated
Enaray Cosl

$7.23

par year

Front

http://www.ieslightlogic.org/energy-efficient-lighting/just-the-facts-the-lighting-facts-label-and-leds/

Lighting Facts reaus
-— 4

Brightness 870 lumens
Estimated Yearly Energy Cost $1.57
Baged on 3 hreday, 112kWh : X

Cost depencs on rates and usa
Life
Based an 3 hreday
Light Appearance
Warm Cool
- - L ']
kS
20K
Energy Used

Contains Mercury
For more on clean up and safe
disposal, visit epa.govicfl

Back
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New Way to Shop for Lights

Energy

Lumens:
The new way
to shop for lLight

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

http://energy.gov/energysaver/articles/lumens-and-lighting-facts-label

http://www.youtube.com/watch?v=kZWiT_NVouA



Reading 10/25

Your Reading assignment
- Read chapters 7, 8, 9, 10

- Prepare a 15 min. presentation/talk of the key concept in groups
Group 1 = chap. 8, group 2 = chap. 9, group 3 = chap. 10

- Email me your group reading notes/presentation by Th 10/24 2pm
Limit: 1 page or 1,500 characters

CONSUMER GUIDE TO

HOME ENERGY
SAVINGS

| afll B e
N e = e e
o

NNNNNNNNNNNNNNNNNNNN
134



