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ol Energy Star

THE QUALITY OF OUR ENVIRONMENT
IS EVERYONE'S RESPONSIBILITY

.S. Environmental Protection Agency « U.S. Department of Energy

About ENERGY STAR - News Room - FAQs - s(d0is search | [ Go |
ENERGY STAR Buldng & lar
About ENERGY STAR Home = About ENERGY STAR > History

istony History of ENERGY STAR

sia lsels ENERGY STAR is a joint program of the U 5. Environmental Protection Agency and the U 5. Department of Energy

ENERGY STAR in the helping us all save money and protect the environment through energy efficient products and practices.
News
In19 .
Partners desi] ....save money and protect the environment through energy
moni . . .
Join ENERGY STAR 2141 efficient products and practices.

and more. EPA has also extended the label to cover new homes and commercial and industrial buildings.

Through its partnerships with more than 15,000 private and public sector organizations, ENERGY STAR delivers the
technical information and tools that arganizations and consumers need to choose energy-efficient solutions and best
management practices. ENERGY STAR has successfully delivered energy and cost savings across the country,
saving businesses, organizations, and consumers about $19 billion in 2008 alone. Over the past decade, ENERGY
STAR has been a driving force behind the more widespread use of such technological innovations as efficient
fluorescent lighting, power management systems for office equipment, and low standby energy use.

Energy prices have become a hot news topic and a major concern for consumers. ENERGY STAR provides solutions.
ENERGY STAR provides a trustworthy label on over 60 product categories (and thousands of models) for the home
and office. These products deliver the same or betler performance as comparable models while using less energy and
saving money. ENERGY STAR also provides easy-to-use home and building assessment tools so that homeowners

....products deliver the same or better performance as
comparable models while using less energy and saving money.
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ENERGY STAR® Program Requirements for o
Solid State Lighting Luminaires QOutdoor wall-mounted area luminaires (“wall packs")
bl GAD g _ : ApplEcation Requiismnesnls |
ENERGY STAR PI’OpDSBd Category A” Additions — Outdoor Area & Parklng Garage Minisnum Lighl Qulpul Lurniciare shall debyven @ minimun <l 300 uenens inilial), |
- Mazinmem Lunmsnowrs Slux | FH 060-80") A2 0% of tolal kaminaice culpul |
Category A: Near-term Applications in Glare and Uplight F¥H (RO-507) 2.0% of falal e olpul
Sanas® LA (50100 2.0 o falal b e ol
LH (100 1680%) 1.07% of tolal luminaire culpul
. . O S— F ]
Outdoor pole-mounted area and roadway luminaires’ 'é‘r';l':?:" Luminaire 52 I
¥
Application Requirements "Gecondary solid angles (zowes) ars par JES TR-L500. BH-Porward lughe FVH-toowacd very ugh; UL-up Jow: UH-me
Minimum Light Output Luminaire shall deliver a minimum of 1,000 lumens (initial). Lizh
Minimum Fitted Target Fitted Target Efficacy (FTE) evaluates the efficacy with which a luminaire
Efficacy (Im/W) delivers uniform illumination te a rectangular uniform area of coverage (the - . -
target area). FTE is calculated using standard absolute luminaire photometry Parkin g g ara Qﬁ‘l'i‘-ﬂ n DpY luminaires
(LM-79-08 test results in LM-63-02 formatted .ies file). Minimum requirements
are given in initial lumens per watt of luminaire input power (Im/\W). Application Requiremenis
For DOE FTE calculator (beta version) please see m y - T T S —— 7 s il
[ e e T B ey (R e s TS, Minrmum gl I}'JI!.lul. Lummzars =l l.e!!-.'e «.'II'IIFIIF wm of 2,000 lursens [inilkall,
please see http-/fwww drintl com/htmlemail/FTE_ReadMe pdf For supporting Zanal Lumen Dersity I._u_rr naire shal deliver 2 raimimsum of 20% of hotal lumenis i tne COF
materials, please see hitp-//www drintl com/htmlemail/FTEoverview01.Jul09 pdf Heduranment 7" 2ans
2 i i i Minieaum Luminains I I
I : . Fhicany
Shielded Unshielded — !
( house-side) (= 1.5 MH house-side) \
Low Qutput it Low Qutput High Qutput
< 9,500 lumens < 13,300 lumens | = 13300 lumens
37 48 53 70
Maximum FH N . ‘\
Luminous (60-80°) 48.0% and 12,000 lumens
Flux in o
Glare and . 20.0% 000 lumens 48.0% and 12,000 lume
Uplight (60-80°) X '
Zones! FVH . B
(80-90%) 0% and 750 lumens Shielded Unshielded
(anyg'?m 3 07 INTE0 lumens (= 1.5 MH house-side) (= 1.5 MH house-side)
. 4.0% and WN Low Output High Output Low Cutput High Output
e < 9 500 lumens 29 500 lumens < 13,300 lumens | = 13,300 lumens
(100-180°) 4.0% and 1000 lumens
TBoth requirements must be met for each BUG secendary solid angle: maxinmmum percent of luminair®yggiens in =4 3 ?’ 48 53 ?’D
and maxinmum lumens in zone. Secondary solid angles (zones) are per I[ES TM-15-07. FH-forward high; ¥
FVH-forward very high; BVH-back very high; UL-up low; UH-up high.
! Including but not limited to luminaires intended for lighting streets, parking lots. walkways. and plazas. Includes
decorative post-top 1 . Excludes Inminaires i ded to be mounted below eye level, e.g. bollards and
steplights.
ENERGY STAR Program Requirements for $SL Luminaires - Category “A" Additions — Outdoor Area & Parking Garage 1 CHCREY STAR Program Requirsmeesns for 551 Lamnaines - Calegony <47 Addmione - Dubdoor Arsp & Parking Garapgs il
Faly1,2009 Ty L2008 :




Area & Parking
Roadway & Street
Flood Lighting
Security
Sports
High-Mast
Building Mounted
Poles & Post
In-grade
Underwater
Accent & Border
Controls
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Outdoor Lighting




NAL ELECTRICAL MANUFACTU

AERS AS

/Human Needs

svisibility

*task performance

i *visual comfort |
*social communication

\ *mood and atmosphere /

| -Health, safety & well-being /
«aesthetic judgment /

o L
— S
Lighting
Quality
Economics and
the Environment Architecture
* installation I'I *form -
* maintenance | scomposition
+ operation | sstyle
+ energy *codes and standards
* environment
“'H-u____hl_ _f_d.f-"' . d_d-r”"'-

Source - IES Handbook




The Lighting Task

Light Trespass

lllumination
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Metric Objectives

An EnergyStar Metric that is...

Based on a system of luminaires
Founded in illumination metrics
Product Specific

Correlated to energy savings
Technology neutral

Easy to Comprehend

Useful for energy comparison



IES RP-8... Streets

-, ; : ':':‘__--:: > Streets, Highways, Sidewalks
R()d(j - > lllumination Metrics

. 10‘htmhﬂ

=  Average
= Ave:Min
= Veiling Luminance

Table 2: lluminance Mathod - Recommendad Values
Road and Pedestrian Gonflict Pavement Classification
Area AP ——— Uniformity Veiling
Ratio Luminance
Road l:mnnﬂl IAE R R2&R3 R4 2 RalLio
C a | BREEY)
i Il /e /e =
Fresway Class A G006 | 9005 | BONE 3.0 0.3
Freeway Class B 40M4 | BOONE | 505 3o 03
am—— High 10.0M.0 | 14.01.4 | 13.0M.3 30 03
prs ¥ Medium 8008 | 120M1.2 | 10.0M1.0 340 03
Lo BO0E | 2009 | 8008 a0 23
Highy 12.00M.2 | 177.01.7 | 150M1.5 3.4 0.3
Major —— T BT AT e —
Pledium 5002 | 13.0M1.3 | 11.0M.1 ad Q.3
Low 6006 | 2009 | 8008 3.0 03
High BO0.g | 12.0M1.2 | 10.0M1.0 41 04
Collector
Medium 6006 | 9002 | 8008 410 0.4
Low 4004 | 6006 | SHOS 40 0.4
11 0 Coodd High 6006 | oo0s | aoos B0 0.4
"‘” Ty . < e Medium | 5005 | 7007 | 6006 | 6D 0.4
] Loy 3003 | 40004 | 40004 B0 0.4
'y 5 —
- " 1 {Apfar to Section 3.6 for Intarsection Lighfing)




NATIONAL ELECTRICAL MA

IES RP-20... Area

P

' Lighting for
arking Facilities

RP-20-98
» lllumination Metrics
= Minimum
= Max:Min
= Vertical illumination

» Covers Area, Wall, Garage

Table 1: Recommended Mamtaimed INuminance Values 1or Parking Lots

Basic' aryed
§ecing
bAinimum Horizantal luminanee? st a 5
fc 0.2 05
Urifarrmity Hatio, Masamum o Minimom® 20:1 15:1
Mlimimum Vertical uminance’ [Lmc® 1 25
fg? 0.1 0.25

use. such s al aparimenis. hosoials. and ranscoration lerminals.

sbap lovward drecling the design to achigye the maximurm o minimum ralios prasenad in Table 1.

5 Rounded corvarsion of lux o loalcandias (sae Annax E).

| Fo tvpical conditions. Dring perads ol nan-isa, e lhiminance of camain narking Ecilfas may o turned off of reduces to
CONSEre Snergy. I resciuscacd I|;!1I.1g_ is to ba usad only dor the purpoae of properly sacurily, i is desirabde thal the minimum o
peint] vElu nol b bass ihan 1.0 horizantal b (1, 1 hic). Aeductions showd nol be agplied Lo leciilies subjscl o imerrmittant night

2 |f personal sacurity or vandalsm is a lkaly andder sevena problem, & significant increase of the Basic kel may be appropriate
{2ea Saction 4.3% Many retaiiors pradar senn highear kvala, with a specification of 10 ki (0 2] s ihe e ualis
4 For preliminary design, an awerage value of 10 horizontal lux (1 hée) for hasic, or 25 horlzontal lus (2.5 M) Tor

anhang ad [Ileminance may be calulabed. The mrrmurn ports (o aeas) and maximum paint are then calcataled and tha
unifoemity ratic chegkad for compliance wilh (ke Tabbe 1 valied (9ea Section 5.3). Mote: Tha 5:1 awrag slp-minimum ratio i tha first

4 Messured on the parking surtace, withcut any shadowing effeol from parked wehicles or trees at ports of maasuremEnt,

10
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T e Lumens Per Watt

LPW = Lumens / Power

CEUALE 150 WATTS

A — T

25’
85 Lumens per Watt 67 Lumens per Watt
—————— 0.46 Average IIIuminance—‘ }70.93 Average llluminance —‘ ‘

Although the luminaire on the left is 27% higher in fixture LPW, it
produces less than half the average illumination on the ground

11
Courtesy Cooper Lighting
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Figure 2. Diagram showing vertical and lateral IESNA distributions (NLPIP 2004; adapted from
Fig. 22-7 in IESNA Lighting Handbook, 9" Edition [Rea 2000]).

ASS'ST AR-ParkingLotEvaluation-Jan2009
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Target Efficacy Rating

TER = Lumens in Area / Power

2.75 MH
1.75 MH
= == 41%
TYPE | TYPE II 1 MH TYPE Il H
A MH Ll 4 MH
F'y ;
. 1 ‘*r
| A
1 MH 4 MH AMH
TYPE IV TYPE V TYPE VS

NEMA LE-6 is based only on averages and is prescriptive by type.

13



I,

ELECT

#

RICAL MANUFACTURE

Luminaire System Application Efficacy
LSAE = ({Dtask—l:unfurming X (N

ASSIST - LSAE

conforming + N ))

P

Type | Type || Type I Type IV Type W
y . . ,
5 o I ]
= N b4
2 x X X
o X=2.00=MH X=2.00=MH X=2.00=MH X=2.00=MH
= Y¥=2.00=MH Y¥=1.75=MH ¥=2.75=<MH Y= 6.00=MH
B | vED | R
= o — 2 :
% x X X x
X=4.50=MH =4 .50=MH X=4.50=MH X=4.50=MH
Y= 2 00=MH Y¥=1.75=MNH Y= 2.75=MH Y= &.00=MH
Y v [ Y Y
= X - —
= X
% X=T.50=MH = 7.50=MH ¥=T.50=MH X=T.50=MH
Y= 2 00=MH Y¥=1.75=MH Y= 2.75=MH Y= 6.00=MH
S-lmIe=Z-I-D- -‘-[--
- X
5 3
o
- A= 12.00=MH *=12.00=MH XK= 12.00=MH =1
Y= 2 00=MH =1.75=MH Y= 2.75=MH Y= 6.00=MH

14



U.8. BEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Fitted Target Efficacy (FTE)

= New Project-Independent Metric
1. Determines the Uniform Pool of illumination unique to each
luminaire and sums the luminous flux landing therein
2. Fits a Rectangular Target to surround the Uniform Pool and
finds the % of Rectangular Target covered by the Uniform Pool
3. The summed lumens are scaled (down) by the weighted %
coverage and then divided by input wattage (for units of Im/W)

15 | Solid-State Lighting Program www.ssl.energy.gov



U.8. BEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Fitted Target Efficacy (FTE)
= Primary benefits:

Application Independent
Evaluation of Efficacy (Im/W)
Effectiveness of HS Shielding

Utility of Distribution Shape

SN N N RN

No Arbitrary Proportions

 Flexibility for designers and manufacturers

e Fffective HS shieldina i1s rewarded. not reauired

e Area of coverage is described, not prescribed

* Apples-to-apples comparison for similar
distributions, independent of mounting height,

lluminance, etc. "

16 | Solid-State Lighting Program Www.Sssl.energy.gov



llumination
Minimum
Max:Min

/ QU

Pole Height
Fixtures per Pole

Spacing

Locations




Current Results

» Over 700 photometric files analyzed (FTE dataset)
= Agreed upon in collaboration with DOE
= All lumens and input watts were corrected to energy legislation
» Application Space - Area Lighting selected to test the method
= Lighting to INITIAL RP-20 Enhanced Levels
=  Several arrays of poles were analyzed

= 4x4 was selected to ensure contribution from adjacent poles
= Two fixtures per pole in a back to back configuration

» LPW, TER, FTE, LSAE, as well as 4 methods of Power Density

=  Various power density calcs based on key practical limitations

e Parking lot geometry, pole heights, and calculation method

18
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» ENERGY CORRELATION STUDY

=  NEMA to provide appropriate number of installations within dataset
=  DOE will establish correlation between metrics and actual energy used
= The best correlation will be the metric selected for next phase

> If Power Density is selected, & ool T T
NEMA will work with EPA to ; R L N
make both the calculation R
method and tool available AsSIST® * ot * " *|n

» Threshold settings

=  Percentile cuts for EnergyStar

—

=  Technology Neutral



Next Steps - Overall

» Application of selection procedure to other applications

= Streets, Roadways, Sidewalks (RP-8)
= Parking Garage (RP-20)
= Lanes, Perimeter (RP-20)

» Selection of final classifications

=  Types of applications
= DOE/NEMA review

> DOE will review NEMA'’s final
proposed revisions to the
overall draft criteria.

» DOE will make the final
recommendation to EPA on
how to proceed with criteria.

-




v 1.
v 2.
v 3.
v 4.
v’ 5.
v 6.
v 7.

Summary

An EnergyStar Metric that is...

Based on a system of luminaires
Founded in illumination metrics
Product Specific

Correlated to energy savings
Technology neutral

Easy to Comprehend

Useful for energy comparison
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QUESTIONS?
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