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Today’s Talk: CALIPER Program

 Purposes of CALIPER
e Testing program scope

e Testing methods &
CALIPER process

 Rounds 1-4 results
 Where to go for more info
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U.S. Department of Energy

/-/ Energy Efficiency and Renewable Energy

Purposes of CALIPER

* Provide objective, high quality performance information
« Know performance of market available products
— To support R & D planning
— To support ENERGY STAR

* Inform industry test procedures and e
standards development NOTHER LIGHT BULE

* Discourage low guality products
v Long life

 Reduce SSL market risk due to buyer "~
dissatisfaction from products that  Easy to install(standard sooket
do not perform as claimed ¥ Hatural it superd colorrendering
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Commercially-available
SSL products for the

general illumination market

e Luminaires and replacement
lamps (white light)

 Indoor and outdoor

e Residential and commercial
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SSL Luminaire Testing

SSL energy efficiency is a e Must measure luminaire
function of: as a complete system

7 « Uses ‘absolute

photometry’ rather than
‘relative photometry’
LED device " Thermal

« Based on IESNA draft

efficacy management standard LM-79

— Photometric testing

methods under

f (I development

| « Stakeholders are not all
Luminaire Driver/power familiar with these new

design T supply efficiency T testing paradigms
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Types of CALIPER Testing

e Basic photometry (following IESNA LM-79 draft)

— Integrating Sphere and Goniophotometry
* Luminaire light output, efficacy

» Color qualities (spectral power distribution, CCT,
CRI)

* Beam characteristics and intensity distributions
» Electrical measurements, thermal characteristics

— Benchmarking (other light sources)
e Other, non-standardized testing

— “In Situ” Testing (relative measurements)
« Environmental chamber
* Insulated ceiling, recessed can
— Lumen depreciation testing
e Draws from IESNA LM-80 draft
— Exploratory testing
* Thermal imaging, dimming... ENSIEr it

IndependentJesting Laborator
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Testing Program Quarterly Process

* Product selection & acquisition
e Multiple independent test labs

* Assembly and analysis of results

— Courtesy sharing of results with
manufacturers

— Retesting options
* Publication of results

4 fomtn P e oieper | e ad wit e p e e

— Summary reports S e N,
— Detailed test reports IR R R
— Analyses and studies e ——— -

* “No Commercial Use” Policy
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Testing Rounds 1-4 Results

DOE Solid-State Lighting

e 70+ products teste e okt
* Focus: overall -

Round 1 of Product Testing
Produst Caiegory

N
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Labaratary Parforming Testng U.S. Department of Energy

Tests Partormes UPDATE — March 2007

Tota! Luminaie Light Output

performance ey
e Wide range in
products & results
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Energy Efficiency and Renewable Energy

Range of Output and CCT of SSL Downlight Products
Correlated Color . .

n 800 Temperature (CCT)| — lefe_rent S.IZES and
2 600 W 2650-3000K configurations
% 400 O 3200-3500K — Different color
g 200 B 4000.4500K temperatures
© o B 5900-8000K — Outputs

~¢'n§¢'e§¢'®$@'§@'§ 9’$ ,"'ﬁ ,"?A \5°$ ,“3’$ ,'§ ,@A\ J§ ,”3\§ J’°$ & Tunable » From 2910 719 lumens

TR E E P P e’ 0 B S « 389 lumens on

A° ¢ average
— Efficacies
Range of Efficacy of SSL Downlight Products e From 11 to 61 Im/W

g * 28 Im/W on average
@ Best=61 Im/W _ CRI
(]
E  Maximum =95
§ Average = 28 Im/W . Average = 76
% Worst = 11 Im/W « 3 RGB products
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Downlight Comparison:
Luminaire Output vs Efficacy for Different Sources

1200 _
E'- m SSL Downlight Fixtures and
£ 1000 Refrofits, 3-40W
= + SSL R30 Replacement Lamps, O-
= 800 1TW
= « Downlights with Incandescent BR
_E_ 600 and Adamps, 45-75W
g 400 + Downlights with Halogen PAR38
== (FL and IR) Lamps, 50-60W
£
o 200 « Downlights with CFLs (spiral, pin, &
- reflector), 9-21W

0
0 20 40 60 80
Efficacy (Lumens/Watts)

--Values for SSL downlight products are from CALIPER testing.
--Values for CFL and incandescents are assembled from CALIPER testing, earlier photometric testing and product catalogs.
--Fixture efficiencies are applied to replacement lamp values (factor depends on lamp type).
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U.S. Department of Energy

Energy Efficiency and Renewable Energy

T8: Look for direct comparisons with fluorescents in troffers in Round 5
— Respectable performance (42 Im/W), but misleading manufacturer literature

MR16: not quite competing with 20W Halogen MR16 Flood (40° beam angle)
-7 Efficacy: SSL-MR16 @ 16-27 Im/W > 20W Halogen flood @ 9-19 Im/W
— J Output: SSL-MR16 @ 75-133 Im < 20W Halogen flood @ 200-450 Im
- 1 CBCP: SSL-MR16 @ 59-283 cd << 20W Halogen flood @ ~500 cd

Candelabra: Low wattage level, advantage or disadvantage?
— No comparably small wattage incandescent products
— CFL 5W candelabra rated at 200 Im (40 Im/W), Halogen 25W rated at 280 Im (11 Im/W)

Replacement Lamps Power Output | Efficacy CCT CRI
SSL T8 07-56 25 1058 42 3494 75
SSL MR16, CBCP=283 07-53 3 82 27 3007 74
SSL MR16, CBCP=220 07-59 9 133 16 3338 89
SSL MR16, CBCP=59 07-64 3 75 26 3458 74
SSL Candelabra 07-57 2.2 28 13 2855 71
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SSL Task Lights
60

50

EFFICACY (Im/W)
8 8

N
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Measured Effective
Luminaire Efficacy
Efficacy 3 hours on/day

- SSL Undercabinets
A~ SSL Desk Lamps

01/31/2008

Task lamps tested

6 SSL undercabinets,
11 SSL desk lamps

» 3 fluorescent tube
undercabinets, 2 CFL
desk lamps

» 1 halogen desk lamp
SSL undercabinets

 Perform as well or
better than fluorescent
undercabinets

SSL desk lamps

* One SSL desk lamp
rivals CFL energy star
desk lamp

» Off-state power use
ranges from O W to 2.6
W, reducing efficacy

EFFICACY (Im/W)

CFL & Halogen Task Lights

60

50
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o
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Measured Effective
Luminaire Efficacy
Efficacy 3 hours on/day

- Fluorescent Undercabinets
A~ CFL Desk Lamps
/\ Halogen Desk Lamps
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Same Recessed Wall Fixture, Different Sources
Halogen (20w) CFL @a3w) LED (12w)
Luminaire Output (Im) 174 199 154
Luminaire Efficacy (Im/W) 8 16 10
CCT 3085 3956 5166
CRI 98 77 73
Power Factor 0.99 0.97 0.97
Manufacturer Published Values
Recessed Wall Manufacturer Efficacy Calculated CALIPER Measured
) Brochure Output from Manufacturer Luminaire Efficacy
Fixture “Lumens” IES files (lumens/W)
(lumens/W)
Halogen (20w) 350 8 8
CFL @3w) 900 19 16
LED (12w) 195 5 10
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Energy Efficiency and Renewable Energy

CALIPER Efficacy Results for High Wattage SSL Outdoor Lights

Efficacy (Lumens/Watt)

SSL Area SSL Wall SSLArea S5SLParking S5L Street S5L Area
7w 1w 110W 116W 170W 188W

CALIPER Output Results for High Wattage SSL Outdoor Lights

:

g g

Luminaire Cutput (Lumens)

SSLArea  SSLWall  S5LArea SSL Parking SSL Street 551 Area
71w Mw 110W 116W 170W 189W

1312 Comparative levels are for initial luminaire efficacy and output, established using IES files and ballast factors for outdoor area lights, 1
01/31/2008 cobraheads, post-top, and pedestrian lights for CFL, induction, metal halide, pulse start metal halide, and high pressure sodium fixtures. 3
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Rounds 1-4 Key Conclusions

* Results include a wide range of products with a
wide range of performance.
— Be careful not to generalize.
* Product literature not always consistent, not always
reliable
— Be informed. Request luminaire testing results.

Round 1-4 products designed from 2005-2007, showing some
now clearly rival traditional sources

> Great promise for upcoming
generation of SSL luminaires
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CALIPER Positive Influences

» Testing standards validation
& refinement

— CALIPER Roundtable
Interactive meeting of experts
(proceedings on-line)

o Market/industry awareness &
iInvolvement

— Articles and discussions

— Improvements in SSL product
literature

— CALIPER Booth
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More Info on CALIPER

¢ - . Bl it y-w Fapes ook Heb
Via website 02 0 B3 G s 0lpn s iUBS
— Summary re ports <2 | ] http:/fwww.retl.doe govjssljcomm_testng.htm
— Detalled reports
» Must be requested via web e — .

Market-Based Programs Solid-state lighting (S5L) technologies today are W TESTING PROGRAM REPORTS

U.S. Department of Energy
- Energy Efficiency and Energy oo nemy &

clean abundans reiich ig and difordable EERE Home

Building Technologies Program

Solid-state Lighting
i

undergoing rapid change and improvements, and
ENERGY STAR products amving on the market exhibit 3 wide range '?m:;dg!(‘:;:‘-?n:;sjnt
of performance. Industry groups, standards setting - Raund 1 (PDF - 267 K8}
SACERPr Ry organizations, and the U.S. Department of Energy - Bilot Round (BOF - 70 KB)
T e (DOE) are moving quickly to develop needed standards  » Request Datsiled Reports for
and test procedures for SSL products. In the any products tested to date.
) M M Tdinial nboiicn meantime, however, there is a need for reliable, Do i b O
° equestor’'s contact information nbiased product perfonmance inormation 1o foste the /AL
¢ ping market for high-performance SSL products. » Request for Benchmark Reports
Design Competitons

The DOE Commercially Available LED Product Evaluation and Reporting (CALIPER}

.
mu St b e p rovi d e d Using LEDS for General | pragtan (rmerly the S61 oo oia brosiocs Tenting Procs o vl
Hlumination

LED Basics « Guide DOE planning for SSL R&D and commercialization support activities,
- including ENERGY STAR® program planning
Ll il « Support DOE technology procurement activitiss and associated technology

1
e Must aaree to adhere to ‘No i
« Provida objective product performance information to tha public in tha early
Funding Opportunities years, helping buyers and specifiers have confidence that new SSL products will
Commercial Use Policy’

Publications peciogmial Elsimed i R

@ Intemet

[

http://www.netl.doe.gov/ssl/comm testing.htm
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