Gallery Lighting with LEDs




TH vs LED Heade

MR16 Tungsten-halogen MR16 Phillips LED 3000




TH vs LED

MR16 Tungsten-halogen MR16 Phillips LED 3000




TH vs LED Print

MR16 Tungsten-halogen MR16 Phillips 3000LED




Figure 2. Mockup of four LED lamp types (left wall) in the Barker Gallery. The Cree PAR38 (“LRP38")

lamp 1s on the far left. nearest the viewer. The incumbent halogen lamp i1s projected on the far wall.
There were no screens. louvers, or lenses in place to modify the projected beams in the track heads for

this test. Notice the difference in color and beam edge among the different lamps.

From N. Miller, Demonstration of LED Retrofit Lamps at the Jordan Schnitzer Museum of Art, Final report
prepared in support of the U.S. DOE Solid State Lighting Technology Demonstration GATEWAY Program
September 2011. http://www.connectingtocollections.org/wp-

content/uploads/2011/08/Jordan_Schnitzer Museum_Gateway_report_final.pdf >



PAR 30 Tungsten-halogen wide flood vs PAR 20 LED 3000 wide flood



PAR 30 Tunsten-halogen wide flood vs PAR 20 LED 2700 narrow flood



PAR 20 LED 2700 narrow flood vs PAR 20 LED 3000 wide flood =
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PAR 30 replacement bulb PAR 20 replacement bulb

* 70% Energy Savings * Superior Color Quality '
clm {"  *iIndoor/Outd
Lasts 20x Longer 8y lughtlng Facts/Faits relatifs a

I’ eclalragel[latos de lluminacion
Per Bulb/Par lampes/Por Bombilla

T e T R e S |
Brightness/Luminosité/Brillo 320 lumens/limenes

ISHW
"*m}_ PARSOLN Estimated Yearly Energy Cost/Coiit $0.96
40 estimatif d’énergie/Costo Anual Estimado

cBcp - 1300 Based on 3 hrs/day, 11¢/kWh.Cost depends on rates

— and use./Calculées a 3 h/jour, 11 cents par KWH. Le

Hours 50,000 coiit dépend des taux et de I'utilisation Basado en

« Economies d'énergie de 70 p. cent 3 hrs/dia, 11¢/kWh. Costo depende del indice y uso.
Life/Durée de vie/Duracion* 46 years/ans/aios

'Mnxdz:m
* Qualité des couleurs supérieure Based on 3 hrs/day/Calculées & lumiére/Basado en
* Intérieur/Extérieur 3 hrs/dia

Beam Angle

* Aborra 70% de Light Appearance/Aspect de la lumiére/

* Dura 20 veces -
* Cabidad de Color Superior Apariencia de lluminacion

* Irsherior/ Exteruir
ud/Céalido Cool/Froid/Frio
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www.sylvania.com/ledr

ULTRA LED Retrofit PAR20 Lamps

Dimmable

* 8W LED lamp designed as
replacement of 50W halogen
PAR20 lamps

* Dimmable 10%—100%"*

* 50,000 hours life at 70%
lumen maintenance

s Syitable for indoor and
outdoor use

» Available in 3000K CCT with
85 CRI (2700K targeted for
Fall 2010)

Product literature available online

Key Features & Benefits

* Power factor 0.95

* Beduces energy consumption
up to 84%

* | asts 20 times longer than
halogen lamps

* o warm-up time, instant-on
with full light output and stable
color

* Mercury free and RoHS compliant

e UV and IR free
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Ordering Guide

LED ] PAR20 / DIM / 830 ) NFL 26
SYLVANIA LED Wattage:  Lamp Type: Dimmable CRI, CCT: Beam Type: Beam
= = 5 i Lamps and 8 PAR20 830: 80+ CRI, NFL: Narrow  Angle:
I|ght|ng Ia[:ts Retrofits 3000K CCT Flood 25°
& Program of th LS. DDE
Light Dutput (Lumens) 350
Watts ]
Lumonas per Watt (Efficacy} 44 llluminance Cone Diagrams
Color Accuracy a5
e Similar Waltage mewﬂg 1260 Similar Wattage LEP m“"‘"&fg 13
Halogen 50PAR20 ™ ** SIS Halogen 50PAR20 ™ ** SR
.U?.'.-It"?umf:.... oy X 3000 (Bright White) Watts (W) 50 Distancs Footcandies*  DEmeter Watts (W) 50 Distance Fostcandles*  Dlameter
Avg. Rated 5 ns 0% Avg. Rated 5 o
Life (rs) 2,500 = Life (rs) 2,500 .
. ; Lumens 550 o Lumens 550 -
270K 000K AS00K EBS00K
CBCP (cd) 1200 CBCP (cd) 900 52
A s are pooncng [ IESHA, L. T9-21008: Anprcusd Hoﬁo-ﬁ"_wm Epctrca ag Beam Beam
S e S T R o Angle 30° Angle 40°
“Appmamate footcandis walves at cantarof beam
Visit wwelightingfacts.com for the Label Referance Guide.
Plaitraton Mumbee: BEZT-HEDEAY
Rdrsdad My LEDEPARSODOMEIOMALE o
o e——— Energy Savings
Basic Product LED Similar Halogen Watts Energy LED Life vs.
Description Life (hrs.) Halogen Life (hrs.) Saved Savings* Halogen
LED8PAR20/DIM 50,000 50PAR20 2,500 42 923 20x

*Energy savings over life of lamp calculated at $0.11/&Wh

Product literature available online 12



OSRAM SYLVANIA Products Inc. ("OSPI") is pleased fto provide a limited
LED RETRDFITS wamranty for use for use in industrial or commercial applications for the LED retrofit

LIMITED WARRANTY products listed below (“LED Retrofits”).

LED RETROFITS Warranty Period

LED A15 Ultra Family 36 months- 8,760 hours 60 months — 4,360 hours
LED PAR16 Ultra Family 36 months- 8,760 hours 60 months — 4,360 hours
LED PAR20 Ultra Family 36 months- 8,760 hours 60 months — 4,360 hours
LED PAR30 Ultra Family 36 months- 8,760 hours 60 months — 4 360 hours
LED PAR.38 Ultra Family 36 months- 8,760 hours 60 months — 4 360 hours
LED MR16 Ultra Family 36 months- 8,760 hours 60 months — 4,360 hours
LED B10 Candle Elique Family 36 months- 8,760 hours 60 months — 4 360 hours
LED G25 Ulira Family 36 months- 8,760 hours 60 months — 4 360 hours

REPLACEMENT OF PRODUCT, LIMITS OF LIABILITY

OSPI liability for any warranty remedy shall be limited to repair,
replacement, or issue of credit against a future O5P| post top
retrofit purchase, at the sole discretion of OSPl. Unit credit is
calculated as follows:

Purchase Price (3) x Unexpired warranty pericd (months)
Warranty period (months)

Excerpts from the OSRAM Sylvania Limited Warranty 13




OrbpeX.

Coenurser Pradut Evoheton

PHOTOMETRIC TESTING & EVALUATION TO IES LM-7%-08

Sampie Tested
Endural.ED MR16 700K P
Prepased for:
Anne Ye
Philips (China) Investment Co_ltd
Philips Innovation Campus Shanghai
No.2 Building
Na9, Lane 888, Tian Lin Road, 200233, Shanghai, Chi

Phone: +86-21-2412 8560
Fax: +86-21-5445 1520

Technical Report Number
Iomaa

January 12, 2010

Prepared by: Approved by:
57 ! Dy ab=

Clayton Magerfieisch, Project Technician Bryan Cubitt, Technical Team

[Spectral Flux

The following praph shows the spectral esponse curve of the radiant flux for the sampile:

2210 Justin Trail Confidential

Alphamita, Georgia 30004
WWW_ORSpeL.com
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Spectral response of the Radiant Flux
(350nm to 850nm - calibrated range of the Spectroradiometer).

Product literature available through manufacturer
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Spectral Power Distribution (SPD) Curves
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Measuring and working with different light sources within the National Gallery:

Comparing Spectral Power Distribution (SPD) curves

THEt wwly 0w lood oeas anl 10t in slows cesre T seoeTioe Al rrergerw 10 Sree el Poase Coerterins ST raevee o a nomvzes of ol Persed 471 soarvaes sev! Decin In

2280 Je rdalbed Socqurtonve o Pwine 000 T Cumads avl el pupcrlo
2ezm 10 wazar] Bos 12 o zcle dele in e prased or avais B b2 meaTerees? o

A Danat wed s Bary sred DR of sonssed i D' sppeosr e bree o I Lp o' M
e e o iR T oS 2 oo rxer e d peest Pwzlend

Furher detaiks, NAuding d25crprons of the CIUPNEN and (A UDTOTS LsEd 20007 W 2030nd Trks 0an b found on T¢ RIKNalg pIge

Measuring light levels in museums and galleries
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What is the Spectral Power Distribution (SPD) of a light?
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Displaying normalised spectral power distribution curves for selected light sources:

—Looper DL11-WS-CW: LED
Cooper RXD1-RWS-WW: LED
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Wavelength (nm)

Two different Cooper LEDs. Cooper are specialty-built, not retrofit.



Displaying normalised spectral power distribution curves for selected light sources: Update selecton

Display data

Philips Endural ED MR16: LED -
J000K - 82.00 CRI
—Fhilips EnguralLED MR16 B: LED
Philips Philips 50W MR16: TH -
27T03K - 99.00 CRI
—Solux 12V Diachroic: TH - 4700K -
99.00 CRI
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Show Series
Philips EnduralED MR16: LED -
v 3000 - 82,00 CR
[3071K - 856 CRY)
*hilips EnduralLED MR16 B: LED
v [3091K - 86 CRY
Philips Philips 50W MR 18: T}
W 2703 - 99.00 CR
[2728K - 96 CR1)
Solux 12V Diachroic: TH - 4700K
¥ -9800CR
[£491K - 93 CRY)
Syivana TrueAim-Titan MR16
- = WV 35 TH
550 600 011K - 98 CRH
Wavelength (nm) '

Tungsten-Halogen MR16 vs LED and Solux (a halogen lamp) »



Displaying normalised spectral power distribution curves for selected light sources: Upcate selection

Dsplay cata

CREE LRP-38: LED - 2620K - 93.00
CRI

CRS CRS SP12WW MR16: LED -
3049K - 96.00 CR
—Endura OT16-3101-WT MR16: LED
- 6336K - 76.00 CRI
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Show Series

CREE LRP-38: LED - 2620K -
vl 8300CR

[2612K - 91 CRI)

L‘P S CRS SP1Z WW MR16: LED
W - 3049K - 96.00 CR

[\ B4 4‘)0?4

l=1l N MR'6G

550 800
Wavelength (nm)

Cree and Endura LEDs. Both of these are replacement LEDs.



Displaying normalised spectral power distribution curves for selected light sources:
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S50 600
Wavelength (nm)

b | Update salecton

Dispiay cata

LS| LumelLEX 2040.C2M2.88: LED

- 27T00K - 96.00 CR!

=—LS| LumelLEX 2040-C3M2-6S: LED

300K - 96.00 CR
Osram 12V Dilachrolc: TH
—Philips SOPar30L-WFL40: TH

Show Serles

LSl LumelEX 2040-C2M2-65

W LED- 2700K - 96.00 C
[2707K - 97 CRY)
Si Lumel EX 2040.C3M2

W LED - 3000K - 96.00 CRI
[2970K - 89 CR

o Osram 12V Diachroic TH

~ [2988K - 98 CRI)
Philips 50Pa2r30L-WFL4D: T}
[3424K - 94 CRY)

LSI Xicato specialty lamps vs tungsten-halogen

19
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SHELBURNE MUSEUM VARIETY UNIT — TOY SHOP and DOLL EXHIBITION
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Miniature Millinery Shop

Old Tungsten Lighting New LED Lighting
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Guidelines for Selecting Solid-State
Lighting for Museums

James R. Druzik and Stefan W. Michalski

September 2011

Canadian Conservation Institute
The Getty Conservation Institute

Available from: http://www.connectingtocollections.org/wp-
content/uploads/2011/08/SSL-Guidelines-Ver.-10.0.pdf
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