21, 't Dw! 59 ¢h [ 95 9LDI ¢ {¢9t { ¢h 9! |
. . 5 . ) _CA,htthw\¢'vaﬂ:,L9,”
| [ A3KG SYAky3I RA2RS 6[ 950 (SOKy2ft238 Kra S@P2{0SR G2 (KS
Y2ald SYOASy(d tA3IKG &2dz2NDOS |-y“|/?¢(‘)2§§|§ S)r’{ Q r@ %ﬁl%;??dsé\%é‘
LL] AyoryRSaosydsz KRt 23Sy yR /Cfq 084 &aP ;\f?[fLEMﬁ it' NI LIS
LLl AyoOryRSaoSyu 2N KHf23Sy OFYYsayganfitote FyR Ay | LJfSIa)\
o JasS F_ftAIKG YSGSNI 2N 3sSa
T tN2RdOS SySNAe al gAy3a ddd 425 2F |7 ﬂ:nqggg,\luz,\u B T xd
CD 1P @S AAYLIES LI e&ol Ol AY ™ ﬁzﬁrgé YA 1‘5;7(]2'\‘97\@ £ %Lg@gq_ljf
-wSRdzOS FNBj dzsyOe 2F odzZ o OdNt}é\;ép 0L5d ¢ ?é-pu. F{\Ié );géwnc.)dgtdxl
(O ¢%8 nry3s 27 SY0ASy0e 2F 1 CLayfyRukRfs 288N ¢ b ¥R day
< RSGFAESR O2YLI NR&az2y Ad ySSRSRyd&2x |7‘rﬁﬁséfa9t?el- NSy LING &Nﬁl%ﬁl_‘
- . N A s = e oa A 3K ] - . y y
L ¢KAa FTrOG akSSi O020SNE [95 0%t b A Lﬁ@?ﬂ)lofs Ay {GFyRENR
b22RX alLklRaGz 3Itft208ST | yR OI)/RSé 2l}/k§d igﬁﬂvﬁﬁdméy}'é\é"Af{'é\“
ftFYL©& I N O2UJSNBR AY | S LJ éI\SLJgiJOLYdZﬁ S@)}A U/ 2¢ 2 NJ WSy RS
| 26 YdzOK f A3KG Aa g}/?dzaKKuSYLJSNJ G dz2NB A a ﬁéLJ@OI'ffé alLl
K2aI:J)\qu7\ueZ onnn U2 nnnn Y
Z Lt tdzYAyloy3d 9y3IAYSSNAYyd {20RIAHEENI h2NIK | YSNAOF )
— aSia 2YOALff& NBO23yAl SR adl yRINRa YSIadNBR Ay F220
> OF'yRf S& 62NJ f dzEV @ 2 S KI @S INBGY | OOdzai2YSR 02
Kha 68Sy RSUYSR +ta F+ O2f 2N
< — 1. . fAIKG a2dNDSaE RAGSNI AYy G(GKSA
LftfdzYAyl a2y | Cz22u Ol yIREIS@ S5 /D i NHzY FyR GKA& a80Ga (K
P | 2 NNAR2NAS { GF P YAY® E{;EE”‘{TSS'LJ{_%%I_;Iygi tSrad y
> t F NJAYy3 DFNJ 3§ M N o
[200ASa I wSOS{ LJ)\qu litiing facts ) o o
DdzS 3 w22Ya Maooz2 igfiting fac 9 tdzt 0S5 O2t2NJ GSY
R A YLX S odzZ 6a 0ST2NJ
Z hydsa s asSay] on G2 b tFNBS a0FfS NBLX I O
LL] [YAdokSys LyRdz
Z wSihlFAf S LyaLlS( pn G2 Nk
LLI KYGLIYKK G666 PASaPdP2NHK



http://www.ies.org/

ENERGY SAVING FACT SHEET

od 4SS 9ySNHe {{iFNJ2NJ5SaAirdy [ATKGa /2ya2Nbdzy vdzZ f AUS]
20K (KS&4S Nloy3d aeaidSvya SadlofAaK YAYyAYdzra F2N

F 6ARS NIy3IS 2F LISNF2NXIYOS LI NIFYSUSNEBR aAYLIX ATeAy3

% A A ’ A

LINE OdNBYSyid aLIS0OAUOlIe2yad po {LISOAIE wSldANBYSyidia /K

w
)¢

9bowD, {¢! wt / SNINBRRzOGA VKR KA D14 0dzf 6 O2YLI s0ADAGE HA
KJLIYKK G666 PSYSNHEHE AG NI 2 @k LINPIRBAzOMdkE yorRaS NkeLIWPR def ek K @S |
O2NNBaLR2yRAYy3d AyOlFyRSaoOSyi
éé}\EI)/[)\EIKu / 2y a2 N>k dzy KSAIKiGd ¢NI Ol fAIKay3d Ay LI
JLYKKG 66 PRSAATYE ATIKGTADP2NBKLIKEAAOIT AYISNFSNByOSo®

Z N X

nwlyl SYOASyOe qumdwﬁ(ylayms/a\l@%?lgd y3dzt | NJ RARABROdEBY 2R
odzAf 6a GAGK Sldzdf @b gl3ss KA NBRGPRAY |2fdzideddzid AdydzQ Kizvt Sy ab 262 R
GANIdzt tt& G2 alYSe C2NJI[95 & Oyt R R FO\NR ZLINDE RRdaCH| &l YRk (K YaRSEAlt o
tAIKG 2dziLddziz GKS ¢l gt 3S @1 ONRSS 5[ 9558 Zoydrt 00O 1 AyYii £ GeKaS ¢ CKESINGBNESRAN ]
A& AYLERNIFyG G2 O02YLI NB LINRRdAZOGA 2y G(KSANI SYOASyOe
Y8 adNBR Ay fdzySya LINI st gd KA1o a0 2a¥kal def oRA foASH eNIBa ARIAK 8SEA a
FOFAtE0ES AGK SYOASyOe oS gidWNg Vi MINEnNH8 REVXNSENE 6SNEB
YAYAYdzya Fa AffdzaidaNI 6SR Ay KAEK 160 @ VAS y2T yAy Qil1YoR A0Sy i
G2 RAY [95 o0dzoa 20SN) GKS Td
RAYYSNE INB y26 NBIFIRAt& | O A
f A3Kay3 &dzOK | a awmc odz 6az
. . . Ay O2YL)eoAfAle 2F (GKS SEGSNY
WSOZ2YYSYRSR 9YOASYOe URyd$#IBOAATEt SOGNRYAOA 2F G(GKS
9ySNBE { il N PSS I KSO1 F2NJ I RSIj &It GiS 0@&F t(RMzLA & F
Dy e || Be S fATSS a2 YIF18 &ddNB GKFG GKS
¢é|_J/dzmy£ I 00Saa G2 FTNBS AN D250
[ dZY Sy {[ dz¥ Sy &
&NT [,)\zlrgu 2dz0i Lddzi 2F GKSS5REYYE ARMK
t N1 &S pn G2  cp B T GKEOG dzaS SKAGS 2NJ NEbSOe@S 4
- YySSR  NBLX FOSYSy(d odzZ o6 GKI
I'FyRSE oD f20la2y Ay GKS UEGdINB yR gA
b 1 2 nn cp b cp RA&AUONAROdz2y®d 'y LYyGS3aINFX¥GSR |
f 2 pp B cn 1TAGO A& tA1Stfe G2 LISNF2NY 068
Ct22R 5 | R2gyf AIKGEA AG Aada AYLRNIFyYyd 0
nn cp b cp A A
: c o 5SGSNYAYS HydNIt SiyiSvarey
awmc nn 4z cp 6 cu 2F GKS K2dzZNE || o0dzZ 6 A& 2LISNI
¢2 YIFIEAYATS (KS o6SySuUda 2TN|-Jy dchJEINJ-RSZ Al Aada AYLISNI a@S
20l Ay (KS KA3KSal fdvSya LIENGyhbe AY 8RE S 3 Yodgy Ogad o
{da3Sae2ya F2NJ ALISOATFEAYS3 KS™ SYPA S Of1s kNP2 kdAESRoANmU:
GFLof So { 8§81 3JdARIYyOS FNRY &2daNJ t AdKay 3 adzLJLX A SNID
Light Output Efficiency Varies Significantly
Application Output, Lumens per | Best Increase
Watt Over Avg.
LED Type Lumen Rangg Average Best
General Purpose |700 to 1600 69 94 36%
Directional 600 to 1300 57 89 56%
MR16 400 to 600 55 77 40%
Decorative 400-700 58 77 33%
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WORKSHEET FOR COST COMPARISON AND PAYBACK OF LED LIGHTING UPGRADES

Excel version available at Waste Reduction Partners: wastereductionpartners.org. 5 2 é y-f 2 | R l:l K A é, é 2 NJ]. é |
Enter values inwhitecells_] 666Psl 80 SNBRdzOs 2 y LI |
Calculate values in gray cells using formulas on le = ~ P ~ ~ _
| IEXAMPLT I c|0MPAR|s|ON LIK2OII R2gVf21 RK9YSNH
Before After Saving Before After Saving A 3 ~ A A S
Project Parameters {f SRUG2Z2NJ] aKSSUUPYLINR OE!
Type Halogen LED
Watts per fixture 72 15 57
Operating hours per year 3000 3000
Incremental usage rate per kWh, Note 1 $0.114  $0.114

Demand rate per kW, Note 1

Annual Energy Cost per Fixture

Kilowatt hours per year, kWh

[Watts] x [Operating hours] x [.001 kW/W] =
Electric usage cost per year

[kWh per year] x [Incremental usage rate] =

216 45 171

$25.08 $5.220 $19.84

Electric demand cost per year

[Watts] x [.001 kW/W] x [demand rate] x [12 months|
Annual Maintenance Cost per Fixture

Life, hours 1,000 25,000

Replacements per year

$0.00 $0.00 $0.00

[Life] / [Hours on per year] = sl O
Material cost per replacement, Note 2 $1.49  $18.47
Material cost per year

4.4 2.22)
[Material cost] x [Replacements per year] = 9 4
Labor cost per replacement, Note 3 $2.00 $2.00
Labor cost per year $6.00 $0.24

[Labor cost] x [Replacements per year] =

Maintenance cost per year

[Material cost per year] + [Labor cost per year] =
Annual Saving per Fixture

$10.47 $2.46 $8.01

Annual Savings

[Usage savings] + [Demand savings] + [Maintenan: $27.85
Savings] =
Investment Cost per Fixture
Material cost of lamp(s), kit or fixture $18.47
Rebate $10.00
Labor cost for installation $2.00

Investment cost per fixture

[Cost] - [Rebate] + [Labor] = 8 g

Payback Period

Simple Payback, years | |
. 0.4
[Investment cost] / [Annual saving] =

Note 1. Refer to an electric bill or utility web site for rate schedules.

The incremental usage rate is the rate that would be applied to the last kWh consumed. For meters on a Time of Use
estimate the fraction of on peak and off peak for the lighting involved. Then combine the on peak and off peak rates w
by these fractions.

The demand rate would apply only if the lighting was turned on during the short period when peak demand occurs. U
if lighting upgrade will not change demand charge.

EXAMPLE. Duke Energy Small General Service rate for first 3000 kWh per month is $0.116238 per kWh (decreases
$0.071353 for higher usage) and no demand charge for less then 30 kW per month.

Note 2. Replacement costs may not be well known. EXAMPLE assumes new.

Note 3. Labor cost will vary significantly between projects. EXAMPLE amounts are for illustration only.
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