


{0

taller, retrofit ¢

ribution Comm

nt Committee
e Subcommittee

Lighting Tec
enhanced lig
rnia Title 20

ht of Stan Walercz




RE

n hear

titution (
o learn

ht of Stan Walercz




ry expensive
es, electrica

s getting infc
sell their pro

nted an inde

n November anc
ight of Stan Walerczyk




d by the Co

sage

ing feasibili
or pros and
decide on t
new what to d

ght of Stan Walerczy




CE

ome, | st
r areas

ht of Stan Walercz




IC

n the pro
as a bl

ormed t

ht of Stan Walercz




ITH

this woul
400W

in a squar
rcuit for 1/4,

ally only need
ak down

scent in the

nter, cho
| soon le

ight of Stan Walerczy




ITH

o replace
iIncande

ibays, eac

F ballasts
ballasts

ended to repla

oked much war
immable, not aes

no longer allo
ing a special a
time and the

ight of Stan Walerczy




ITH

g each di
ith a 1x4
le ballast
dimmer

not like, so

ht of Stan Walercz

10



ITH

ttage dimm
yway
H hibay wit

ment for lamps
2W F32T8 lam
m-start extra-e

ite specular re
ach lamp
below bottom o

asily put 2 fixtu
ixture array to

ght of Stan Walerczy

11



ITH

to 218 and wi
avings
savings, inclu

AC and mai
rm benefit, in

ht of Stan Walercz

12



” wide nomin
bottom of r

ight of Stan Walerczyk

13



HIGH PERFORMANCE MH, T5HO & T8 HIBAY COMPARISON

Following are some examples

EOL lamp
lamp life initial T:I‘J':I' Ez" EOL |lumin-{ o o | |EOLIamp Tl?"';"']::'r:’ Juminaire
lamp, ballast & domef/reflector | at 10 total P total aire - [amp} sy luminaire . task

total | lumen luminaire | tem 9 task i
type hour lamp modified

" lamp | effic- lumens 0 "
lamp | maint- lumens | watts modified
cycles lumens lumens per|
lumens| enance e

lumens | iency per watt
lumens

320W quartz PS MH lamp,
magnetic reactor ballast, high 20,000 32,000 | 0. 31,040 | 65% | 20,176 | 92% | 18,562 K 27,432 80
performance dome
320W quartz PS MH lamp,
electronic ballast, high 20,000+ 32,000 | 0. 31,040 75% | 23,280 | 92% | 21,418 K 31,653
performance dome
high Kelvin quartz 375W PS MH
lamp, electronic ballast, high 20,000+ X . f 75% X 92%
performance dome
315W ceramic MH lamp,
electronic ballast, high 20,000+ , . , 80% X 92%
performance dome
320W ceramic MH lamp,
electronic ballast, super high 20,000+ 38,800 | 1. 38,800 80% | 31,040 | 94% | 29,178 g 46,149
performance dome
[4 F54T5HO 4100K lamps,
electronlc ballasts, enhanced 33,000+ X . X 92% X 92%
reflector

4 GE 51W F54T5HO 4100K
lamps, extra efficient electronic
ballasts, enhanced aluminum
reflector
6 high lumen F32T8 4100K
lamps, instant start electronic | 5g 5, 18,600 | 1.18| 21,948 20,192 18,375 65| 27,156
ballasts, enhanced aluminum
reflector
6 high lumen F32T8 4100K
lamps, program start electronic
ballasts, enhanced aluminum
reflector
6 high lumen F32T8 5000K
lamps, 1.0 BF instant start
electronic ballasts, enhanced
[aluminum reflector
6 Philips extra long life F32T8
5000K lamps, program start
electronic ballasts, enhanced

i reflector

28,000+ 18,000 | 1.00 | 18,000 16,560 15,070 95| 25,370

6 F32T8 6500K lamps, 1.0 BF
instant start electronic ballasts, | 28,000+ 17,100 | 1.00| 17,100 15,732 14,316 25| 26,948
enhanced aluminum reflector

6 Sylvania Skywhite F32T8XP
8000K lamps, 1.0 BF instant start
electronic ballasts, enhanced
|aluminum reflector

Notes

BF stands for ballast factor and EOL stands for end of life. Not all electronic ballasts for MH start the lamps the same, use the same wattage, etc.

28,000+ 15,900 | 1.00 | 15,900 | 9 14,628 13,311 .50 27,203

Luminaire dirt depreciation could be included if you know it. Al line voltages are considered to be 277.
End of life luminaire task modified lumens = end of life lamp luminaire lumens x (S, ™ [.78 exponent]. Task modified lumens less for lower Kelvit
Prepared by Stan Walerczyk of Lighting Wizards, 6/3/08 versiol
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BALLAST EFFICACY FACTOR TABLE- 2F32T8

general further ballast | system BEF

type description factor watts
extra efficient 0.87 53 1.64
basic grade 0.87 58 1.50
instant extra efficient 0.77 48 1.60
start basic grade 0.77 51 1.51
extra efficient 1.15 72 1.60
basic grade 1.15 77 1.49
program extra. efficient 0.88 55 1.60
start basic grade 0.88 62 1.42
extra efficient 0.71 46 1.54
extra efficient 0.99 66 1.50
continous 0.49 41 1.20
photocell 0.18 18 1.00
extra efficient 0.88 58 1.52
continous 0.05 15 0.33
rapid/ continuous 0.88 64 1.38
program 0-10V 0.05 14 0.36
continuous 1.00 68 1.47

start .

dimming powerline 0.05 15 0.33
continous 1.00 70 1.43
DAL 0.54 45 1.20
0.05 17 0.29
three 0.88 62 1.42
stages 0.58 45 1.29
0.27 28 0.96

notes: Wattages based mainly on 277V.
\Values will vary among specific ballasts.
By Stan Walerczyk, Lighting Wizards, 10/30/06
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4'T8 LAMP LIFE, LUMENS, CRI & MERCURY

2100K 5000K MAX || LAMP LIFE HOURS WITH VARIOUS BALLASTS & CYCLES
LAMP WATTS |[cata Lod ATA. LOd MG OF IFINSTANT START RAPID START || PROGRAM START
womens || CRU [ lumens || CRY || MER-

cury [ 3HR J[12HR || 3HR | 12HR || 3HR [ 12HR
1st GENERATION - GENERIC - 1.7 - ][ 15,000 - ] 20,000 - ]| 20000 - || 24,000 - || 20000 - |[ 24,000 -
LOW MERCURY 82 || 2800 | 75-78 | 2800 || 75-78 (44 || 50,000 | 28,000 || 25,000 | 28,000 | 25,000 || 28,000
2nd GENERATION - GENERIC - 22 | 2050 [ s185 | 28%0- [ s0.a5] -7 - |[ 15000 - [ 20,000 -] 20000 - | 24,000 - [ 20000 - | 24,000 -
LOW MERCURY 2950 <10 || 20,000 [ 28,000 [ 25,000 | 28,000 | 25,000 | 28,000
32 || 3100 || 82 || 3000 || 80 || 3.95 || 24,000 || 29,000 || 24,000 || 29,000 || 24000+ | 29000+

PHILIPS ADVANTAGE 32 | 3100 || 85 || 3100 | 85 | 1.7 || 24,000 || 30,000 || 30,000 || 36,000 || 30,000 || 36,000
32 | 2950 || 85 || 2850 | 85 | 1.7 || 30,000 || 36,000 || 36,000 || 42,000 || 36,000 || 42,000

PHILIPS EXTRA LONG LIFE32W || 32 | 2950 || 85 | 2850 | 85 | 1.7 | 36,000 | 40,000 || NA NA_ || 40,000 || 46,000
SYLVANIA XPS 32 | 3100 || 85 | 3000 | 85 | 3.5 || 24,000 || 36,000 || 36,000 || 42,000 || 36,000 || 42,000
SYLVANIA XP XL 32 | 2950 || 85 | 2900 | 85 || 3.5 || 36,000 || 40,000 || 40,000 || 46,000 || 40,000 || 46,000
GE WM 30 || 2850 || 81 || 2750 || 80 | 3.95 || 20,000 |[ 24,000 | NA NA || 20000+ || 24000+
30 || 2800 || 81 || 2700 || 80 | 3.95 || 24,000 |[ 29,000 | NA NA || 24000+ |[ 29000+

PHILIPS ADV EW 30 || 2850 || 85 || 2850 || 85 | 3.5 | 24,000 |[ 30,000 | NA NA_ || 30,000 || 36,000
SYLVANIA FO30 SS 30 || 2850 || 85 || 2800 || 85 | 3.5 || 24,000 || 36,000 || 36,000 || 42,000 || 36,000 || 42,000
SYLVANIA FO28 SS 28 || 2725 || 85 || 2650 || 80 | 3.5 | 24,000 |[ 36,000 || 36,000 || 42,000 || 36,000 || 42,000
GE F28T8/XL/SPX/ECO 28 || 2725 || 82 || 2625 || 80 | 3.95 || 24,000 |[ 30,000 | NA NA_ || 36,000 || 42,000
PHILIPS ENERGY ADV 28W 28 || 2725 || 85 || 2650 || 85 | 1.7 || 24,000 |[ 30,000 | NA NA__|| 30,000 || 36,000
GE F32T8/25WISPX/ECO 25 || 2400 || 85 || 2350 || 80 || 3.95 || 36,000 |[ 40,000 || 40,000 || 46,000 || 40,000 || 46,000
PHILIPS ENERGY ADV 25W 25 || 2475 || 85 || 2400 || 85 | 1.7 | 24,000 |[ 30,000 | NA NA__|| 30,000 || 36,000
PHILIPS EXTRA LONG LIFE25W || 25 || 2400 || 85 | 2300 || 85 | 1.7 || 36,000 ] 40,000 | NA NA__|| 40,000 || 46,000
SYLVANIA FO32/25W SS 25 || 2475 || 85 | 2350 || 85 | 3.5 | 24,000 || 36,000 || 36,000 || 42,000 || 36,000 || 42,000

34 | 2650 || 60 NA |[ NA |[4.410] NA NA | 20,000 ][ 27,000+ NA NA

14 - N N N . |[20,000-] 25000 -

26-28 || 2900+ | 85 | 2750+ 85 | ') 30000 | 36,000
14 - N N N . |[20,000- 25000 -

51-54 || 5000 | 85 | 4800+ | 85 | ') 30000 | 36,000

Lamp manufacturers may alter rated lamp life and lumen specifications, so get updates from manufacturers.

[Some manfacturers may have higher ratings for basic and mid grade T8s.

IGE lamp life may be as good as equivalent lamps from Philips and Sylvania with program start ballasts, but GE is being conservative at this time.

Program start ballasts include fixed output and most dimming ballasts. All ballasts, except for T12, are electronic.

Prepared by Stan Walercyk of Lighing Wizards 7/1/08 version. www.lightingwizards.cc

Even though listed as NA (not applicable/available) some rapid start & program start ballasts can operate some 25-30W lamps.
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4' LINEAR FLUORESCENT EFFICACY TABLE

lamp initial | meanor | or | meanor
lumens standard initial 8000 hour 8000 hour
lamp | lamp lamp | ballast system system 8000 hour
4" lamp type per ballast system lumen system
lumens | watts quant type watts lumens . system
lamp factor lumens or watt maint- lumens lumens pei
watts P enance watt

3100 | 32 | 96.9
high performance F32T8| 3100 | 32 96.9
3100 | 32 | 96.9
extra long life 2950 2950 | 32 92.2
lumen F32T8 2950 | 32 | 92.2
2800 | 32 | 87.5
2800 | 32 | 87.5
2850 | 30 | 95.0
2850 | 30 | 95.0
2750 | 28 | 98.2
2750 | 28 | 98.2
2440 | 25 | 97.6
2440 | 25 | 97.6
extra long life 25W 2400 | 25 96.0

EEIS | 0.87 53 | 5394 | 101.8 | 95% 5124 96.7
EEIS | 1.20 73 | 7440 | 101.9 | 95% 7068 96.8
GIS | 0.87 58 | 5394 | 93.0 95% 5124 88.4
EEIS | 0.87 53 | 5133 | 96.8 95% 4876 92.0
GIS | 0.87 58 | 5133 | 88.5 95% 4876 84.1
EEIS | 0.87 53 [ 4872 | 91.9 95% 4628 87.3
GIS | 0.87 58 | 4872 | 84.0 95% 4628 79.8
EEIS | 0.87 51 4959 | 97.2 95% 4711 92.4
GIS | 0.87 55 | 4959 | 90.2 95% 4711 85.7
EEIS | 0.87 48 | 4785 | 99.7 95% 4546 94.7
GIS | 0.87 51 4785 | 93.8 95% 4546 89.1
EEIS | 0.87 42 | 4246 [ 1011 | 95% 4033 96.0
GIS | 0.87 47 | 4246 | 90.3 95% 4033 85.8
EEIS | 0.87 42 | 4176 | 99.4 95% 3967 94.5

basic grade F32T8

2400 | 25 | 96.0 GIS | 0.87 47 | 4176 | 88.9 95% 3967 84.4
high lumen F28T5 3050 | 28 | 108.9 EEPS| 0.95 58 | 5795 | 99.9 93% 5389 92.9
typical F28T5 2900 | 28 | 103.6 PS 1.00 64 | 5800 | 90.6 93% 5394 84.3

2900 | 26 [ 1115
26W high lumen F28T5 | 3050 | 26 [ 117.3
51W F54T5HO 5000 | 51 98.0

EEPS| 0.95 55 5510 | 100.2 92% 5069 92.2

EEPS| 1.15 67 7015 | 104.7 92% 6454 96.3

EEPS| 1.00 108 | 10000| 92.6 92% 9200 85.2

typical F54T5HO 5000 | 54 92.6 PS 1.00 117 | 10000| 85.5 93% 9300 79.5
3100 | 34 91.2 RS E 0.85 60 5270 | 87.8 93% 4901 81.7
2650 | 34 77.9 2 RSM | 0.88 72 4664 | 64.8 87% 4058 56.4

ntenance, ballast factors and wattages may vary among various manufacture

In enclosed fixtures, since reduced wattage F32T8s consume less heat they can often operate closer to optimal 77 degree

temperature, so may provide more light than this table shows compared to full wattage.

Although efficacy can be improved with IS and RS ballasts with T5s and T5HOs, lamp life can be greatly reduced and lamp

manufacturers may not warranty lamps.

93% is used as an average EOL lumen maintenance for T5SHOs. 90% - 94% range among manufacturers.

wattages based on 277V. EE IS is extra efficient instant start. G IS is generic instant start. EE PS is extra efficient program s

PS is program start. RS E is rapis start electronic. RS M is rapid start magnetic.

Extra long life is 36,000 hours with IS and 40,000 hours with PS ballasts at 3 hour cycles.

ighting Wizards www.lightingwizards.com 12/1/07 versi
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S/P Benefits of 5000K 3000+ Lumen F32T8s

lamp mean photopic S/P ratio brightness paper computer
(catalog) lumens pP(S/P)*® p(S/py’® p(S/p)'°
F34T12 CW 2300 1.50 2817 3156 3450
F34T12 WW 2350 1.00 2350 2350 2350
F32T8 730 2650 1.19 2891 3035 3154
F32T8 735 2650 1.30 3021 3252 3445
F32T8 741 2650 1.56 3310 3749 4134
F32T8 830 2nd 2800 1.29 3180 3415 3612
F32T8 835 2nd 2800 141 3325 3661 3948
F32T8 841 2nd 2800 1.62 3564 4079 4536
F32T8 830 3rd 2950 1.29 3351 3598 3806
F32T8 835 3rd 2950 141 3503 3857 4160
F32T8 841 ard 2950 1.62 3755 4298 4779
F32T8 850 ard 2860 1.95 3994 4815 5577
CW 42% 53% 62%
ww | 70% | 105% | 137%
Increase of energy 730 38% 59% 77%
efficiency of 3000+-initial- | 735 32% 48% 62%
o (1) 0, 0,
photopic-lumen 850 3rd |74 21% 28% 35%
eneration F32T8s when |[2202nd| 26% cil e
g Ll \ 8352nd| 20% 32% 41%
con_slderlng full field of [gz12nd| 12% 18% 23%
view compared to 8303rd | 19% 34% 47%
8353rd | 14% 25% 34%
841 3rd 6% 12% 17%

notes : Lumens and S/P ratios can vary among lamps and manufacturers.

Prepared by Stan Walerczyk, www.lightingwizards.com, 4/9/06 versior.
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RETROFIT, RELAMP, RELIGHT & REDESIGN OPTIONS FOR TYPICAL 12' x 12" INDIVIDUAL OFFICE WITH 2X4 18 CELL PARABOLIC 3F32T8-700 TROFFERS

3500 _|annual hours 15 ___|number of years for cumulative long term benefi

existing 18 options to consider (shorter paybacks do not always provide better long term benefits)

lamp life total | watts annual incen- appr. simple
@ 3 hour] 4R products elect!l N installed | payback
watts | / sq ft . tive "

cycles savings cost in years

total | watts

fixture type watts | /sq ft

lamp life @
3 hour
cycles

long term
benefit

retrofit W F32T8 850s & .6 BF EE PS ballast 114 0.79 33.50 | $10.15 | $120.00 3.3

0,000

$415.

retrofit W F32T8 850s & TW .6 BF PS ballasting 91| 0.63| $46.78 | $14.18 | $140.00| 2.7

0,000

$598.

retrofit W F32T8s & .77 BF EE IS ballast 144] 1.00, 16.17 | $4.90 | $100.00 5.9

4,000

169..

retrofit 3 T8s & TW .77 BF EE IS ballasting 115 0.80) 32.92 | $9.98 | $120.00, 3.3

4,000

406..

retrofit 28W F32T8s & .87 EE IS ballast 142] 0.99 17.33 | $5.25 | $100.00 5.5

18 - 24,000

165.13]

retrofit 28W F32T8s & TW .87 BF EE IS ballasting 114 0.79 33.50 | $10.15 | $120.00, .3

8 - 24,000

392.58

4A | retrofit 25W F: 50s & .87 EE IS ballast 126| 0.88 26.57 | $8.05 110.00] .8

0 - 24,000

296.53|

[2x4 18 cell 4B | retrofit 25W F. 50s & TW .87 EE IS ballasting 101| 0.70 41.00 | $12.43 130.00

0 - 24,000

497.46|

0 - 24,000

37.45

troffers 5B | retrofit 25W F: 35/841s & TW 1.0 BF EE IS ballasting 115 0.80] 32.9; $9.98 130.00

0 - 24,000

73.74

T
T

parabolic 5A | retrofit 25W F32T8 835/841s & 1.0 BF EE IS ballast 144[ 1.00, 16.17 | $4.90 110.00)|
T
T

leach with 3 6A | relamp 28W F: s & use existing ballast 155 1.08] $9.8 $2.98 | $25.00

0 - 24,000

05.24]

F32T8 6B | relamp 25W F32T8 850s & use existing ballast 140 0.97| $18.4 $5.60 | $30.00

0 - 24,000

22.80)

735: 741 it wi
S or 7A upscale ALP RDI AC HT type of kit with 2 32W F32T8 850s & .77 06| 067] $43.89 | $13.30 | $250.00

lamps and retrofit BF EE IS ballast

24,000

$1,216.65|

3-lamp .88 . 7 | upscale ALP RDI AC HT kit with 2 32W F32T8 841s & .87 BF EE

BF generic rotrofit S ballast 106 0.74 $38.12 | $11.55 | $250.00

24,000

$1,128.28]

instant start upscale ALP RDI AC HT type of kit with 2 32W F32T8 835s & 1.0|

electronic C | e BF EE 15 ballnst 130| 0.90 $24.26 | $7.35 | $250.00

24,000

$916.18|

ballast new high performance lensed troffer, such as Cooper

(originally BA | relight Accord, with 2 32W F32T8 850s & .71 BF EE PS ballast | 94| 0-89] $45.05| $13.65 | $350.00

30,000

$1,138.83]

inboard/ new high performance lensed troffer, such as Cooper

outboard 8B | relight Accord, with 2 32W F32T8 841s & .77 BF EE IS ballast | 20| 0-67) $43:89|$13.30 | $350.00

24,000

$1,121.15]

switching) new high performance lensed troffer, such as Cooper

8C | relight Accord, with 2 32W F32T8 835s & .87 BF EE IS ballast

106 0.74| $38.12 | $11.55| $350.00

24,000

$1,032.78]

new 8' suspended indirect fixture with good batwing

9A | redesign distribution, 2 32W F32T8 850s & 1.15 BF IS ballast

73| 0.51| $57.17 | $17.33 | $480.00

24,000

$4,212.41

new 8' suspended indirect fixture with good batwing

9B |redesion| 1 | yistribution, 2 32W F327T8 841s & 1.32 BF EE IS ballast

85 0.59| $50.24 | $15.23 | $480.00

24,000

$4,106.36|

new 8' suspended indirect fixture with good batwing

9C | redesign| 1| yistribution, 4 32W F32T8 8355 & .77 BF IS ballast

96| 0.67| $43.89 | $13.30 | $480.00

24,000

$4,009.15|

notes: Prepared by Stan Walerczyk, LC, Principal of Lighitng Wizards. April 2, 2008 versior

[Delamping these parabolic troffers is not an option, because it ruins proper cut-off angles, which can greatly increase direct, indirect and overhead glare

Listed 32W F32T8s are high performance ones that are rated for 3100 catalog lumens, 82 - 86 CRI and 24,000 hour rating with IS ballasts at 3 hour cycles

[25W F32T8s may not be recommended with occupancy sensors or other short cycle applications, especially with existing ballasts

EE = extra efficient. BF = ballast factor. IS = instant start. PS = program start. TW = tandem wiring using 1 _2-lamp & 1 _4-lamp per fixture pair to allow for _board/outboard switching.

[Wattages are based on 277V line voltage and may be higher with 120V. Lower wattages with higher Kelvin lamps are based on scotopically enhanced lighting

[With some states' prevailing wages and union rates, can be considerably less labor costs to retrofit than replace fixtures.

In options, total watts is reduced 20% in options that inboard/outboard switching is re-introduced, because not all lamps will be on all of the time

JAnnual electrical savings include 10% for reduced air conditioning load. In some areas this would be higher, and in other areas this would be lowe

Although this table includes an incentive for 25W and 28W F32T8s with new EE ballasts, some programs do not include them, because long term savings cannot be guarrantee

long term benefit = (annual elect. savings x number of years) + incentive - initial installed cost. Small adder for 24,000 hour rated lamps and using fewer lamps. Because of increased productivity

$50/year for baskets and $150 - $250/year added for suspended indirects. $250 is 1/2 of 1% improvement on $50,000 salary. 0.05% is not wasting 2.5 minutes/day.

Regarding long term benefits, cost of money is considered to be offset by increases in electricity, majority of maintenance savings and increases in worker salaries

[KWH rate, annual hours, incentive rate, and length of long term benefit can all be easily changed in colored/shaded boxes. Ballasts are typically rated for 15 years, fixtures much longe
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