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High Efficacy Lighting Iin
DOE Zero Energy Ready Home




LEDs in High Performance Homes ...
- Practical Experience

LEDs are increasingly used in DOE ZERHS
Design can be different...
Building integration can be different...

User experience should be different!




C. Brooke Silber, IES, LC, LEEDAP
Principal, Jan & Brooke, Luminae LLC

In 2014, Jan Moyer and Brooke Silber founded lighting
design firm Jan & Brooke, Luminae. Brooke’s current
projects include multiple videoconferencing facilities for the
CoStar Group and interior and exterior lighting for high-end
residences and hotels. Before partnering with Jan, Brooke
was a senior associate at Domingo Gonzalez Associates,
where her projects included the award-winning New York
State Capitol and Thurgood Marshall Courthouse. She
teaches at Parsons The New School for Design and is co-

chair of the joint IES/InfoComm Lighting for
Videoconferencing and Multi-Media Committee. Brooke
received a Bachelor of Fine Arts from Syracuse University in
interior design and a Master of Science in lighting from
Rensselaer Polytechnic Institute.
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DN Fixture Cost

Distributor
Mark-up (10%)

Electrical Contractor
Mark-up (15%)

Payback Analysis

Cost of Lamp
Luminaire Cost

Total number
of fixtures

TOTAL COSTS

SAVINGS

$ 180.00
$ 18.00
$ 198.00

$ 29.70
$ 227.70

$ 3825
$ 265.95
220

$ 58,509.00
-$ 42,999.60

_ MR16/Retrofit Integral LED

$ 365.00
$ 36.50
$ 401.50

$ 60.23
$ 461.73

$ 0.00
$ 461.73
220

$ 101,580.60

N N\



Halogen MR16 LED Integral LED
Replacement

Lamp Load 37W max. 10.5W

Total Load 8140W 2310W 2860W

Payback Analysis
Hours of 8 hours/day 8 hours/day 8 hours/day
Operation
Cost of $0.36 per kWh  $0.36 per kWh  $0.36 per kWh
Electricity /
Cost per Day $ 23.44/day $ 6.65/day $ 8.24/day i
SAVINGS/day -$ 16.79 -$ 15.20

Cost per Year  $8,555.60 $ 2,427.25 $ 3,007.60

SAVINGS/year -$ 6,128.35 -$ 5,548.00

Difference in Cost
of Lamps/Fixture: : $461.73
Number of Fixtures: 220

Anticipated payback cycle: : 8.8 years

(Payback cycle is for lamp and/or fixture cost only. Labor cost not included.)
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Color

SOURCES WITH EXACTLY THE SAME
CCT CAN HAVE VERY DIFFERENT
SPECTRA




Tungsten




Visual Inspection is the only true metric

nergy Codes

LED 2700K




Lergyv Codes Visual Inspection is the only true metric

LED 3000K / /
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OUTPUT

Lumen refers to a
qguantity of light
dispersed in ALL
directions

Currently, LED chip
manufacturers are
touting their LED

efficacy in lumens

It falls to the fixture
manufacturer to
translate the light
output & distribution of
the LED package they
use by testing

combination of
for

photometric quantity
and distribution




OUTPUT

CBCP or MBCP

The main intensity is
measured slightly
differently for varying
lamp types, but, it
refers to the main
intensity in a specific
beam diameter or
‘beam spread’

FIELD

The “field” refers to all
the remaining light
that the lamp puts out
— beyond the listed
beam spread width




DISTRIBUTION




Energy Codes

Client Request

Payback Analysis

Color

Output

LEDs produce light differently

lllustration Courtesy of Jan Moyer (Jan & Brooke, Luminae LLC)
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Photos Courtesy of Jan Moyer
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® Energy Codes

® Client Request

Control




CONTROL

® Range and consistency of dimming
Limited range
Non-smooth dimming

Control
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David Brignati, AlA, LEED AP has over 20 years of experience in the field of architecture and project
management. With familiarity in both commercial and residential design, he brings a unique
perspective to our energy efficiency and high performance design group as well as an understanding
of the various codes required for the design a construction of a building.

Mr. Brignati has been part of the team training Code Officials, Architects and Builders in issues related to
the current energy code and building science. He also provides design and technical support for
several Newport publications such as Durability By Design and Incremental Reconstruction of Disaster
Damaged Homes. Prior to joining Newport Ventures, Mr. Brignati has been involved with many building
types ranging from industrial, medical, retail and educational to production and custom homes. With a
background and deep interest in building science in addition to environmental design and /
sustainability, he was the Team Leader for the first home in New York’s Capital Region to achieve LEED®
Gold certification.

David is a registered Architect in the states of New York and New Hampshire, a LEED® Accredited
Professional with specialties in Building Design and Construction as well as Homes, a member of /a
American Institute of Architects and a member of the Committee On The Environment through /
American Institute of Architects of Eastern New York as well as an ICC certified Commercial Erg
Inspector and Residential Energy Inspector/Plans Examiner. /

He holds a bachelor’s degree in Environmental Design from the University of Colorado in Bguld#r.
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LED PROJECT




Preferred Light Bulb

Incandescent
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LIGHTING DESIGN




BENEFITS OF LED’S
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‘ Wasted Energy
s 785 /
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Lumens

800
Lumens

Life Span: 1,000 hrs

$0.50 4,000 hrs

$2.12 10,000 hrs
$2.29

Y,

25,000 hrs
$6.28
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FTC Lighting Facts DOE Lighting Facts

<Mandatory <\Voluntary

<Directed to consumers =Directed to retail buyers, utilities, and lighting professionals
<Applies to all medium screw based bulbs *Requires appropriate product testing for all products listed
<Does not require testing to back performance claims

WHAT’S IN THE LABEL?




Lumens (Brightness) Efficacy (Lumens/Watt)

>

Bulb Type Efficacy (LPW)

60 W

Incandescent =

15W CFL 53

10W LED 80

IMPORTANT LIGHTING DEFINITIO




Typical range for lighting

IMPORTANT LIGHTING DEFINITIONS




Light Source CRI Range
Incandescent
CFL
LED

IMPORTANT LIGHTING DEFINITIONS




AVAILABILITY




YOU GET WHAT YOU PAY FOR




Watch for lower quality LED’s in the market that do
not follow minimum standardes.

= Look for bulbs labeled with EnergyStar o
Lighting Facts

Lacks color quality or brightness

= Eg: Cheaper products use low quality phosphors to lower the
cost. Look for products with a higher CRI, which can achieved
by using high-quality phosphors.

Failing to meet life expectancy

= LED lights require good heat dissipation which can’t be
accomplished without a good heat sink design, eg. aluminum.
Bulbs that weigh more generally have better heat dissipation.

= Pay attention to warranties over life expectancy.

LOW QUALITY LEDS:
COMMON PROBLEMS




Unreliable LED drivers

e Low quality components and Ic
found in many non-branded LED produc

[Variation INn LED Chips

e Larger chips provide more light and stabillity
against current variation but cost more

[Inconsistent or incompatible dimming

LOW QUALITY LEDS:
COMMON PROBLEMS




LIFE EXPECTANCY VS.
WARRANTY




INFANT MORTALITY
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ENERGY CODES / ABOVE COD




0
O
)
LL]
A
<
nd
T




NEW PALTZ
HOME

100% LED
13W+40W
13W+60W

Avg.
Monthly

Cost ($0.13
kWh)

$7.03
$20.69
$28.50

Yearly Cost

(estimated)

$84.30
$248.28
$341.94

Year One
Savings
(estimated)

$163.98
$257.64




AIR BARRIER
COMPLIANCE




Takeaways...

LED'S ARE INCREDIBLY ENERGY EFFICIENT
PURCHASE HIGH QUALITY LED'S

ENSURE CONTROLS COMPATIBILITY
UNDERSTAND THE USE/TASK BEING LIT AND
SPECIFY ACCORDINGLY




Closing Reminders & Resources

To Become a Rater or Builder Partner:

Contacts:
DOE Zero Energy Ready Home:

Brooke Silber:

David Brignati:




