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During the Webinar
Attendees will be muted
Please use the chat feature in the

control panel to submit questions to
LDL staff

The presenter will pause to address
guestions every ~12 minutes

k Please participate in the online pollsj
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Following the Webinar

Please take the short survey

A recording and the slide deck will be
posted on LDLOs we

Reach out to
LightingDesignLab@seattle.gov with
comments or questions.
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Since 1995 Eric Strandberg LC, has been
one of the lighting specialists at the
Lighting Design Lab promoting energy
efficiency and quality lighting design. With
a passion for nall t hin
over 30 years Iin the lighting industry. This
work encompasses almost every aspect of
lighting design and conservation including;
developing and presenting classes, writing
articles, technology evaluation and project
consultation.

eric@lightingdesignlab.com
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What are we doing today?

A Overview of the procedures and
Issues around doing a lighting
audit.

A Look at some of the common
retrofit options available and what
to be aware of.

A Introduce the advantages of
Luminaire Level Lighting Controls
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Pop Quiz- How many of you:

A Have done lots of audits and
retrofits.

A Do lighting but want to know
more about existing buildings.

A Are a contractor and want to
know more about lighting.

A Are new to the field and want to
know about every aspect.

A Thought this was a cooking class.
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Determine project goals and motivations

A
A

>

>

Dollar savings Cut O&M costs
Energy savings Be green (LEEEEB)

Productivity enhancement- Avoid
disruption

Improved lighting - Bad
guantity/quality

Timing- Aging system
Code triggered- Building remodel

All of the above?
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Is everyone on the same page?

What is the priority?

Owner- Low long-term costs
Tenant- 0 Gr eeno6 st
Engineer Maximize EE
Contractor- Lowest first cost

Facility operator- Low
maintenance

Users Quality lighting

Architect- Appearance

Hopefully everyone gets
what they want.
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Do a preliminary survey

A What are the easy targets

A What is the percentage of
lighting and energy impacted

A What are the challenging areas

A What is the percentage of
lighting and energy impacted

A s the goal to change all of the
lighting regardless.

A Is a detailed audit warranted.

Always ask: How do you
like the existing lighting?
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Is this building a good candidate for a retrofit?
-Clues to determining feasibility.

A Cost-Effective:

A Facility has long hrs. of operation.

>\

Lighting system is more than 20 years old.

>\

Electric Utility has high demand and/or energy
rates.

Utility actively practices DSM, offers rebates.

Facility has higher light levels than required.

Presence of non-dimmed incandescent lamps.

> v D>y D

Other energy saving opportunities: _
Sidebar: How much is the client

A Unrealized daylighting actually paying for lighting?
A Controls deployment Do they know?
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Clues to determining feasibllity

A NOT Cost-Effective:

Ve

A Facility has short hrs. of operation

7z

A Facility exceeds existing efficiency
reguirements

A e.g. ASHRAE 90.1, IECC

A Facility pays little for energy and/or peak
demand

A Facility is not eligible for rebates or
iIncentives

A Facility has undergone recent retrofit. Is it already a Green Building?
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Which is likely more cost effective?

> >

poX

\

A community center gymnasium or
a pro sports stadium

A theater or a library

A big box store or a warehouse

An office building lobby or a hotel
lobby
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If warranted, a detailed audit may be in order

> v v D

Do a plan survey
|dentify similar spaces
Review electrical circuiting

Check current recommended
light levels and lighting
guides

A Local codes
A Building standards

A |ES recommendations
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Document the existing conditions

What vyoudl !l nel
Light meter X
Measuring tape- Laser
Notebook and/or tablet
Tape recorder w/ transcription app
Camera w/ zoom and wide angle
Binoculars

v > v Dy D D>y D D

Personal Protection Equipment
A Ear plugs, hard hat, goggles vest
Counter
Form(s) (utility)

> I

* Not always useful for exterior day
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Document lighting systems

A

>

> > > I

llluminance levelsd existing.

Luminaires- types, placement,
mounting *.

Lamps- type, color, wattage.
Ballasts- type, voltage.
Daylighting conditions.

Luminaires already retrofitted,
modified, are they consistent
w/ as builts?

Lighting controls - occupancy
sensors, timer switches,
photocells, etc.

Room reflectances.

*Same fixture
different mounting?
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Additional Survey tips

A What is the condition of the
existing lighting.

A Are there any controls in use.
Als | ighting on
Als lighting off

A Building conditions
A Ceiling type
A Access to plenum

A Daylight opportunities

A Reflectance of interior surfaces.

T\

What is in the maintenance
cl oset é
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Pop Quiz- Which of the following suggest that
a retrofit is likely to be cost effective:

A
A

The facility has long hours of operation.

The measured light levels are higher than
recommended practice.

A community theatre stage has 50+ 500
watt lights.

A hospital parking garage with 30 year
old lights.

The customer Is going for LEED EB
certification.
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Document existing lighting - Light levels (LL)

A What is proposed B

A What is this based on

A What is Recommended
A What is that based on

A Are the LLO&6s c
throughout the space

7

A Are users happy with the LL
A What do you think

FOOTCANDLE LIGHT GUIDE

Footcandles are the most common unit of measure used by lighting professionals to calculate light levels in businesses and outdoor
spaces. A footcandle is defined as the illuminance on a one squara feot surface from a uniform source of light. The llluminating
Engineering Society (IES) recommends the following footcandle levels to ensure adequate illumination and safety for

occupants. Balow is a guideline for commaon areas to assist in achieving appropriate light levels with the greatest energy-efficiency.

Building Area & Task Average Range of Average Range of Comments
Maintained Maintained Maintained Maintained
Footcandles Footcandles Footcandles Footcandles

(Horizantal) (FC) (Horizontal) (FC) (Vertical) (FC} (vertical) (FC)

WAREHOUSING & STORAGE

Bulky ltems—Large Labels 10 5

small tems—35mall Labels 30 15

Cold Storage 20 10-30 10 5-15
Open Warehouse 20 10-30

Warehouse witisles 20 10-30 10 5-15

COMMERCIAL OFFICE

Open Office 40 30-50 @307 Above Finished
Floor (AFF)

Private Office 40 30-50 @307 AFF

Conference Room 30 Matte surfzce reflectance
for the table 405
recommended

Restroom 18 15-30

Lunch & Break Room 15 5-20
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Document existing lighting - Luminaires

A A decent zoom can save a lot of time
tracking down as-builts or ladders.

Better camera zoomed (top)
Detail enlarged (below)

Phone pictures not
useful for detalil
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Document existing lighting - Luminaires

) 70 watt
A A decent zoom can save a lot
of time tracking down as-builts
or ladders.
= - T 1
D L =
The client was |ipretty

had 100-watt lamps.

This difference will be a factor in
project viability.
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Document existing lighting - Luminaires- Distribution

Direct Luminaires

The direct luminaire is a
light fixture in which 90
to 100% of the light is
directed down to the
task surface.

0./ Series

RSA LIGHTiEA
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Document existing lighting - Luminaires- Distribution

Indirect Luminaires

The Indirect luminaire or
"uplight" is a light fixture in
which 90 to 100% of the light
IS directed upward away from
the task surface.
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Document existing lighting - Luminaires- Distribution

Direct-Indirect / Indirect-Direct

This type of luminaire is a
light fixture in which a
high % of light goes up,
and a high % goes down.
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Document existing lighting - Luminaires

What type

What condition are they in
What is the mounting

What is the light distribution
What is being proposed

ﬁlighting design
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Audit of fixtures - Overall condition of components

>\

Sockets

>\

Fasteners

>\

Wiring

>\

Lens

>\

Ballast age

Is there superficial
dirt, or is it damage
(rust, breakage,
ruined gaskets, etc.)
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Document existing lighting - Ballasts

What type
Condition
Consistency

Location

Disposal issues

o ™

CROUND BALLAST CASE

L awcoweniy
Lng  \iAMreacs secr
Mount Lomp Within 4" of
Grownded Matol Rellector

BA432IUNVHP-A
Triad’
@2 @ ¢

%
=
-
a
°
3
4
£
7}

§
sy
7 68386 1796) «

UNIVERSAL
THERM-O-MATIC]

RAPID START BALLASY

FOR ONE FAOW or F30W
T12 RS LAMP

Sewnd Rated /4

Cot.No.413-C-TC-P

120 volts
60 hertz

Line: 0.65 Amp.

UNIVERSAL MFG, CORP,
PATERSON, N. J.
MADE IN USA.

O.

e/ =
-~
om
o

CLASS P
ASTOMATIC RISUTTING
THEAMAL PROTICTOR

A typical Non-PCB containing fluorescent light ballast. The ballast has a "No PCBs"
marking on the top of the ballast and the text "electronic ballast". Only magnetic fluorescent

light ballasts contained PCBs.
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Document existing lighting system - Ballasts
Sometimes you just have to open a lot of fixtures.

All in one
part of one
building!

2Lamp NBF

2Lamp LBF

3LampNBF |

— Battery backup

277 \Volt2Lamp LBF
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Document existing lighting system - Controls
What kinds of controls?

A ONn/Off switches

A Manual dimmers

A Occupancy sensors
A Daylight sensors

A Time clocks

A No local controls!
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Document existing lighting system - Daylight

A Look for
opportunities
for an easy win.
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Document existing lighting system- Room surfaces

R e o e W || TSP
e AS :?r} | l.-.t’u\.b{-a-'i-t’a"

Mitigate brightness ratio of luminaires,
control contrast of tasks and background
and, add to higher light levels.
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An important part of a lighting design should be existing
or proposed surface conditions

Same lighting on each
floor, but with a different
—_—— . — surface reflectance
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Effect of surface reflectance on light delivered in the space

|| Surface Average FC Maximum Minimum Max to Min

Reflectance . Ratio

85/75/56High  [(51.2) 82.7 11.5 7:1
70/50/20 Med 35.0 61.1 5.4 11:1
35/25/11 Low @ 43.7 2.1 21:1

This 1 snét jJjust Alnterior Design@pitglhftfdg design lab




Note the dark
surfaces
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Light surfaces compound benefits

R Y | A More light for less energy

\.4._- _ A Lower contrast ratios
\\\\n\r v

A Better visual performance
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Light surfaces compound benefits

For any kind of space
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Estimating room reflectance - how to do it.

Or you can look it up if

Take light level reading on the _ _
you know which paint.

wall.

Hold meter about a foot out
from the wall and meter toward
the wall.

SW 6112
Biscuit

Biscui w2
The % difference is the amount mia ] Ry 74
of light absorbed. - BT s e W 6113
Example: 80 fc incident,on wall M RV 63

20 fc reflected off wall £ e

A (20-80=60)/80=.75 N, o

.75 x 100= 75% absorbed
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When is the best time to audit exterior lighting

During the night?

During the day?
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When is the best time to audit exterior lighting

During the night?

During the day?
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When is the best time to audit exterior lighting

Ty

During the night?

During the day?
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More advanced site analysis tools

A Luminance meter

™

Data loggers

T\

Spectrometer
Flicker checker

Thermal imager

2

UPRtek

T

T\

UV meter

GoPro?

o2

If people are
complaining
about the
lighting, Why?

~ HOBO® temp/RH. logger.
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Light Quantity:

How much light do we need?

OCT 1939Nela Park

200footcandle® f nAdi f fflused | 1 gh

twentyfive to fifty times as much
illumination as many office people
attempt to see by* aided this group
when it met recently in the "round table
room" of General Electriclnstitute at
NelaPark, Cleveland.

Making possible indoors this newest
challenge to seeing conditions as found
outdoorsis the experimental fluorescent
fixture shown here on the ceiling.

*8to 4 fc ?




Light level recommendations
5t Ed., circal972

LEVELS OF ILLUMINATION (INTERIOR) 9-87
Confinued
Ares S | S
Officen

Drafting rooms
Detailed drafting and designing, cartog-
raphy . .. .. ... 20071
Rough layout drafting. . ............... 150%
Accounting offices
Auditing, tabulating, bookkeeping,
business machine operation, com-
PUter operation. . .......c.oveeeeun. 1507
General offices

Meading poor reproductions, business
machine operation, computer
operation.......... .. .00 150+

Reading handwriting in hard pencil or
on poor paper, reading fair repro-
ductions, active filing, mail sort-
. i 100t

Reading handwriting in ink or medium
pencil on good quality paper, in-
termittent filing .. ............... 701

Private offices

220t
160+

160+

1101

751

Reading poor reproductions, business
machine operation. ... ...._ ...... 1501
Reading handwriting in hard pencil or
on poor paper, reading fair repro-

ductions. ... .. .._................ 1007
Reading handwriting in ink or medium

pencil on good quality paper..... 701
Reading high contrast or well-printed

materials. .. ... ........ ... ...... 30%
Conferring and interviewing. .......... 30

Conference rooms

For other notes see end of tabulation.

* Minimum on the task at any time for young adults with normal and better than 20,30 corrected vision. For general notes see beginning of tabualation.

4 Dekalux is an 81 unit equal to LOT6 footeandles. 1 dekalux = 10 lux.

1601

1104
75t

33t
33



Light level recommendations 10" Ed., circa2012 6 Reading Detail

Table 32.2 | Office Facilities llluminance Recommendations continued from previous page

Applications and Tasks"

OFFICES

PARKING

PEDESTRIAN WAYS

READING AND WRITING
= Computer
= Electronic Readers
= Electronic Ink Devices
* LCD or LED Devices
* Facsimile
= Anzlog
* Digital
= Handwritten Work
* Pencil
* Graphite/HB
* Red

* Ballpoint/Rollerpoint/Felt-tip

- Black
* Red, Green, Blue
*Laptop
* Microforms (Projected)
*Print Media
* 6-pt Font
* Matte paper and ink
* Specular paper and ink
* 8-and 10-pt Font
* Matte paper and ink

* Specular paper and ink
* 12-pt Font
+ Matte paper and ink
* Specular paper and Ink
* VDT Screen and Keybo

Notes

Calegory

R ded Maintained lllumi e Targets (lux)™
Horizontal (E,) Targets Vertical (E,) Targets
Visual Ages of Observers (vears) Visual Ages of Observers (years)
where at least hailf are where at least half are
<25 25-65 >65 <25 25-65 =65
Gauyge Colegury Gauge
s " v

See READING AND WRITING, establish tasks and normalize to illuminance of maost important task or most common task; use
controls to provide illuminance variability if tasks so demand.

See 26 | LIGHTING FOR EXTERIORS

See 26 | LIGHTING FOR EXTERIORS

See READING AND WR|I|_N‘E{\_/A9I‘§E'57&_llrd_nq.}_(Eybudld

E, and E, @height of device P 150 300 600 Avg N 75 150 300 Avg
E,, and E, @height of device N 75 150 300 Avg K 25 50 100 Avg
E, @2' 6" AFF;E, @4’ AFF R 250 500 000 Avg M 50 100 200 Avg
E, @2' 6" AFF; E, @4’ AFF) P 150 300 600 Avg L 37.5 75 150 Avg
Based on fair-to-good penmanship/hand print on white or canary paper
E, @2' 6" AFF; E, @4' AFF P 150 300 600 Avg L 375 75 150 Avg
Ey, @2' 6" AFF; E, @4' AFF) R 250 500 1000 Avg M 50 100 200 Avg
E. @02 6" AFF;E @& AFF P 150 m 600 Avg L 37.5 75 150 Avg
E, @2' 6" AFF; E, @4' AFF Q 200 \my 800 Avg L 37.5 75 150  Avg
See READING AND WRITING/VDT Screen and Keyboard

- L 375 75 150 Avg | 15 30 60 Avg
Er;ixal-printinq-press-qenerated, white paper
E, @2' 6" AFF; E, @4' AFF} R 250 500 1000 Avg L 375 75 150 Avg
En @2° 6" AFF; E, @4' AFF' R 250 500 1000 Avg L 37.5 75 150  Avg
E, @2 6° AFF; E, @4’ AFF) P 150 300 2 600 Avg K 2 50 100 Avg
E, @2' 6" AFF; E, @1' AFF P 150 300 600 Avg K 5 50 100 Avg
E, @2 6" AFF; E, @4' AFF! o 100 200 400 Avg K 25 50 100 Avg
E, @2’ 6" AFF; E, @4’ AFF o 100 200 400 Avg K 25 50 100 Avg

Illuminating Engineering Society

THE LIGHTIN BOOK

Tenth Edition | Reference and Application

David L. DILaura
wevin W. Houser




ow much light will | get?
hat Is the efficacy?

LED Damp Rated High Bay

JCBL

9000, 12000, 15000, 18000,
24000, or 30000 lumens

(A L/THONIA LIGHTING
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S0 many options so many variables
Wattage

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sakes rpresentative, Example: JCBL 24000LM SALR MVOLT GZ10 40K 70CRI 5C6
JCBL GI10 L m
Color Color rendering u e n S
Series | Lumens Reflector’ Lans'? Voltage Driver temperatura index
JCEL ooDOLM 9000 DALR  Diffuse aluminum (blank}  Open bottom MVOLT  120-277W G0 o1y 30 3000K 70(R 70 CRI R efl e Cto r
lumens DALRN Diffuse aluminum HVOLT  347-480V dimming | 35k 3500k | S0CRI S0CR
12000LM It?rﬁl;]:s narrow _ For use with aluminum reflectors 120 120V 40K 4000K SoCRl oo (Rl
sonol 15000 SALR  Specular aluminum | yingp  Drop prismatic WE 208V 50K 5000K O tl CS
-l ER 3 )
junens | Tk Frostedacrylic ALCON  Conica M 2 p
12000LM 18000 ACCR  Clear Mr}lh{ ALFGL Flat prismatic 77 v
[umens PLCR  Clear palycarbonate 3 MW
M000LM 24000 For use with acrylic and 450 480V L e n S
lumens polycarhonate reflectors
I0000LM 30,000 ACRDRP  Drop prismatic
lumens ACRCON  Conical ( :( :T
ACRFGL  Flat prismatic
Defivered | Deliversd | Delivered | Delivered | Deliversed | Delivered | Delivered | Delivered | Delivered | Delivered | Deliversd | Delivered
Lumen | Imput | Ambient Open lumens lumens |wmens lumens lumens lumens lumens umens lumens lumens lumens lumens | Comparable
pakage | Watts | rating | Reflector | 3000KCCT, | 3500K CCT, | 4000KCCT, | 5000K CCT, | 3000K CCT, | 3500K CCT, | 4000K(CT, | 5000KCCT, | 3000KCCT, | 3500KCCT, | 4000KCCT, | S00OKCCT, | light source 4K, 3K,
DALR 2577 25933 26708 26708 13847 14562 25030 5516 19554 2270 20985 20985
DN | 2008 | 24766 | 2508 | 25e |z | e | mew | e | e | e | wes | veees 30,000 125 I/w | 80 I/w
SALR 25512 26134 26957 26057 24068 147 BIn 25753 r_m 20458 21180 21180 nom Inal
) ) ACFR 17763 28549 19334 19334 26152 16977 IT5m 28025 477 1163 13049 13 I
[ 30000LM 136 I]-;zu:-;g}cil ACFRN 17483 18161 Ta03a 19038 15837 26705 i 77142 60 13038 12806 12816 Smﬂﬁl&l[" umens.
ACCR 17853 18647 430 10430 26097 17065 IT5m 28116 N7 11335 1314 FE b 2 3 6
ACCRN 26028 176491 18453 25404 16166 26674 7& 03T 21504 22356 1235 Watts
PLCR 25509 26231 053 26053 24065 4787 215269 25750 15734 0456 21178 Hi7e
PLCRN 24684 15383 26081 26081 23187 13985 14451 214917 15095 19794 204532 2497
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Question on CRI and CCT?
How many of you:

A
A

Know all about CRI and CCT.

Have been doing lighting a while
but could use a refresher.

Heard about them but always get
confused.

Am new to lighting and would like
to find out about CRI and CCT.

| thought we were going to learn
how to make pizza in this class.

Elighting design lab



Color qualities of light

Electric light sources
vary widely in their
spectral content and
should be carefully
selected for their color
characteristics.

ﬁlighting design lab



Describing the color of light o Correlated Color Temperature- CCT

Kelvin scale (i.e. 4100 Kelvins)

Daylight

Daylight Fluorescent Sunlight

Cool Fluorescent MH / CMH

LEDs can be almost

Neutral Fluorescent any color temperatu e

Warm Fluorescent Halogen / CMH

Incandescent
HPS
Candle

ﬁlighting design lab




Color Rendering Two 4,000K sources

CRI
CRI|~=85 (Color Rendering Index)

Excellent o

Good | ~_75 -

Scale goes from ~ 0 to 100. -
Generally, higher is better

Poor | &_30 o

Elighting design lab




Design IssuesColor appearance and color contrast

e

High Pressure Mercury
Sodium CR} 22 L | Vapor CR}15

High CRI & blue-
white light can be
had w/ MH, Plasma,

LED, CFL, and LED CR} 80
Induction

‘Gilighting design lab



S0 many options so many variables
Wattage

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sakes rpresentative, Example: JCBL 24000LM SALR MVOLT GZ10 40K 70CRI 5C6
JCBL GI10 L m
Color Color rendering u e n S
Series | Lumens Reflector’ Lans'? Voltage Driver temperatura index
JCEL ooDOLM 9000 DALR  Diffuse aluminum (blank}  Open bottom MVOLT  120-277W G0 o1y 30 3000K 70(R 70 CRI R efl e Cto r
lumens DALRN Diffuse aluminum HVOLT  347-480V dimming | 35k 3500k | S0CRI S0CR
12000LM It?rﬁl;]:s narrow _ For use with aluminum reflectors 120 120V 40K 4000K SoCRl oo (Rl
sonol 15000 SALR  Specular aluminum | yingp  Drop prismatic WE 208V 50K 5000K O tl CS
-l ER 3 )
junens | Tk Frostedacrylic ALCON  Conica M 2 p
12000LM 18000 ACCR  Clear Mr}lh{ ALFGL Flat prismatic 77 v
[umens PLCR  Clear palycarbonate 3 MW
M000LM 24000 For use with acrylic and 450 480V L e n S
lumens polycarhonate reflectors
I0000LM 30,000 ACRDRP  Drop prismatic
lumens ACRCON  Conical ( :( :T
ACRFGL  Flat prismatic
Defivered | Deliversd | Delivered | Delivered | Deliversed | Delivered | Delivered | Delivered | Delivered | Delivered | Deliversd | Delivered
Lumen | Imput | Ambient Open lumens lumens |wmens lumens lumens lumens lumens umens lumens lumens lumens lumens | Comparable
pakage | Watts | rating | Reflector | 3000KCCT, | 3500K CCT, | 4000KCCT, | 5000K CCT, | 3000K CCT, | 3500K CCT, | 4000K(CT, | 5000KCCT, | 3000KCCT, | 3500KCCT, | 4000KCCT, | S00OKCCT, | light source 4K, 3K,
DALR 2577 25933 26708 26708 13847 14562 25030 5516 19554 2270 20985 20985
DN | 2008 | 24766 | 2508 | 25e |z | e | mew | e | e | e | wes | veees 30,000 125 I/w | 80 I/w
SALR 25512 26134 26957 26057 24068 147 BIn 25753 r_m 20458 21180 21180 nom Inal
) ) ACFR 17763 28549 19334 19334 26152 16977 IT5m 28025 477 1163 13049 13 I
[ 30000LM 136 I]-;zu:-;g}cil ACFRN 17483 18161 Ta03a 19038 15837 26705 i 77142 60 13038 12806 12816 Smﬂﬁl&l[" umens.
ACCR 17853 18647 430 10430 26097 17065 IT5m 28116 N7 11335 1314 FE b 2 3 6
ACCRN 26028 176491 18453 25404 16166 26674 7& 03T 21504 22356 1235 Watts
PLCR 25509 26231 053 26053 24065 4787 215269 25750 15734 0456 21178 Hi7e
PLCRN 24684 15383 26081 26081 23187 13985 14451 214917 15095 19794 204532 2497
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Photometric reports for just one fixture -

IES Photometry

JCBL 12000LM 30K 70CRI ACCR: JCBL 12000LM 30K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS.

E]

JCBL 12000LM 30K 70CRI ACFR: JCEL 12000LM 30K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 12000LM 30K 70CRI DALR: JCBL 12000LM 30K 70CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS.

ICBL 12000LM 30K 70CRI PLCR: JCBL 12000LM 30K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

ICBL 12000LM 30K 70CRI SALR: ICBL 12000LM 30K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 12000LM 30K S0CRI ACCR: JCBL 12000LM 30K 80CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS.

JCBL 12000LM 30K SOCRI ACFR: JCBL 12000LM 30K 8OCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 12000LM 30K S0CRI DALR: JCBL 12000LM 30K S0CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS.

ICBL 12000LM 30K S0CRI PLCR: JCBL 12000LM 30K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 12000LM 30K SOCRI SALR: JCBL 12000LM 30K 8OCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 12000LM 30K S0CRT ACCR: JCBL 12000LM 30K 50CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS.

JCBL 12000LM 30K S0CRI ACFR: JCBL 12000LM 30K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 12000LM 30K S0CRI DALR: JCBL 12000LM 30K SOCRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS.

ICBL 12000LM 30K S0CRI PLCR: JCBL 12000LM 30K S0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 12000LM 30K 20CRI SALR: JCBL 12000LM 30K SOCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 12000LM 35K 70CRI ACCR: JCBL 12000LM 35K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS.

JCBL 12000LM 35K 70CRI ACFR: JCBL 12000LM 35K 7OCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 12000LM 35K 70CRI DALR: JCBL 12000LM 35K 70CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 12000LM 35K 70CRI PLCR: ICBL 12000LM 35K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 12000LM 35K 70CRI SALR: JCBL 12000LM 35K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NG LENS

CBL 12000LM 35K 80CRI ACCR: JCBL 12000LM 35K SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

CBL 12000LM 35K 80CRI ACFR: JCBL 12000LM 35K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

CBL 12000LM 35K S0CRI DALR: JCBL 12000LM 35K SOCRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

CBL 12000LM 35K 80CRI PLCR: ICBL 12000LM 35K BOCRI 15"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 12000LM 35K S0CRI SALR: JCBL 12000LM 35K BOCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CBL 12000LM 35K S0CRI ACCR: JCBL 12000LM 35K 90CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

CBL 12000LM 35K GOCRI ACFR: JCBL 12000LM 35K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

CBL 12000LM 35K S0CRI DALR: JCBL 12000LM 35K SOCRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

CBL 12000LM 35K S0CRI PLCR: ICBL 12000LM 35K S0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 12000LM 35K GOCRI SALR: JCBL 12000LM 35K S0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CEL 12000LM 40K 70CRI ACCR: JCBL 12000LM 40K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

CBL 12000LM 40K 70CRI ACFR: JCBL 12000LM 40K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

CBL 12000LM 40K 70CRI DALR: JCBL 12000LM 40K 70CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

CBL 12000LM 40K 70CRI PLCR: ICBL 12000LM 40K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 12000LM 40K 70CRI SALR: JCBL 12000LM 40K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CEL 12000LM 40K 80CRI ACCR: JCBL 12000LM 40K SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS
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ICBL 12000LM 40K 80CRI ACFR: ICBL 12000LM 40K B0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 12000LM 40K 80CRI DALR: JCBL 12000LM 40K 80CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 12000LM 40K 80CRI PLCR: JCBL 12000LM 40K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NG LENS

JCBL 12000LM 40K 80CRI SALR: ICBL 12000LM 40K B0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NG LENS

ICBL 12000LM 40K S0CRI ACCR: JCBL 12000LM 40K SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 12000LM 40K SOCRI ACFR: ICBL 12000LM 40K S0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 12000LM 40K S0CRI DALR: JCBL 12000LM 40K SOCRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 12000LM 40K SOCRI PLCR: JCBL 12000LM 40K S0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NG LENS

ICBL 12000LM 40K SOCRI SALR: JCBL 12000LM 40K S0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NG LENS

ICBL 12000LM 50K 70CRI ACCR: JCBL 12000LM 50K 7OCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 12000LM 50K 70CRI ACFR: ICBL 12000LM 50K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 12000LM 50K 70CRI DALR: JCBL 12000LM 50K 70CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 12000LM 50K 70CRI PLCR: JCBL 12000LM 50K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NG LENS

ICBL 12000LM 50K 70CRI SALR: JCBL 12000LM SO0K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NG LENS

JCBL 12000LM 50K 80CRI ACCR: JCBL 12000LM 50K SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 12000LM 50K 80CRI ACFR: ICBL 12000LM 50K B0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NQ LENS
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ICBL 12000LM 50K 80CRI DALR: JCBL 12000LM 50K 8OCRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 12000LM 50K SOCRI PLCR: JCBL 12000LM 50K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 12000LM SOK BOCRI SALR: JCBL 12000LM SOK G0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 12000LM 50K SOCRI ACCR: JCBL 12000LM SOK SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 12000LM 50K SOCRI ACFR: JCBL 12000LM 50K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 12000LM SOK SOCRI DALR: JCBL 12000LM 50K SOCRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 12000LM 50K SOCRI PLCR: JCBL 12000LM 50K S0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 12000LM 50K SOCRI SALR: JCBL 12000LM SOK SOCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 30K 7OCRI ACCR: JCBL 15000LM 30K FOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 30K 70CRI ACFR: JCBL 15000LM 30K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 30K 7OCRI DALR: JCBL 15000LM 30K 70CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NG LENS

JCBL 15000LM 30K 7OCRI PLCR: JCBL 15000LM 30K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 30K 7OCRI SALR: JCBL 15000LM 30K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 30K BOCRI ACCR: JCBL 15000LM 30K SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 30K BO0CRI ACFR: JCBL 15000LM 30K 80CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 30K BOCRI DALR: JCBL 15000LM 30K BOCRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NG LENS

JCBL 15000LM 30K SOCRI PLCR: JCBL 15000LM 30K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS
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JCBL 15000LM 30K BOCRI SALR: JCBL 15000LM 30K G0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CBL 15000LM 30K SOCRI ACCR: JCBL 15000LM 30K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

CBL 15000LM 30K SOCRI ACFR: ICBL 15000LM 30K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

CBL 15000LM 30K S0CRI DALR: JCBL 15000LM 30K SOCRI 16"
ACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

CBL 15000LM 30K SOCRI PLCR: JCBL 15000LM 30K S0CRI 18"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 15000LM 30K S0CRI SALR: JCBL 15000LM 30K SOCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CBL 15000LM 35K 70CRI ACCR: JCBL 15000LM 35K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

CBL 15000LM 35K 70CRI ACFR: ICBL 15G00LM 35K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

CBL 15000LM 35K 70CRI DALR: JCBL 15000LM 35K 70CRI 16
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

CBL 15000LM 35K 70CRI PLCR: JCBL 15000LM 35K 70CRI 15"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 15000LM 35K 70CRI SALR: JCBL 15000LM 35K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CBL 15000LM 35K S0CRI ACCR: JCBL 15000LM 35K 80CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

CBL 15000LM 35K 80CRI ACFR: ICBL 15000LM 35K B0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

CBL 15000LM 35K 80CRI DALR: JCBL 15000LM 35K 80CRI 15
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

CBL 15000LM 35K S0CRI PLCR: JCBL 15000LM 35K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

CBL 15000LM 35K S0CRI SALR: JCBL 15000LM 35K S0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

CBL 15000LM 35K SOCRI ACCR: JCBL 15000LM 35K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS
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CBL 15000LM 35K SOCRI ACFR: ICBL 15000LM 35K 90CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 35K 90CRI DALR: JCBL 15000LM 35K 90CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 35K SOCRI PLCR: ICBL 15000LM 35K SOCRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 35K S0CRI SALR: JCBL 15000LM 35K S0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 40K 70CRI ACCR: JCBL 15000LM 40K 70CRI 1t
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 40K 70CRI ACFR: JCBL 15000LM 40K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 40K 70CRI DALR: JCBL 15000LM 40K 70CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 40K 70CRI PLCR: ICBL 15000LM 40K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 40K 70CRI SALR; JCBL 15000LM 40K 70CRI 16°
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 40K B0CRI ACCR: ICBL 15000LM 40K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 40K S0CRI ACFR: JCBL 15000LM 40K 80CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 40K B0CRI DALR: JCBL 15000LM 40K S0CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 40K B0CRI PLCR: ICBL 15000LM 40K B0CRI 16
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 40K B0CRI SALR: JCBL 15000LM 40K SOCRI 16”
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 40K S0CRI ACCR: JCBL 15000LM 40K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 40K S0CRI ACFR; JCEL 15000LM 40K 90CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 40K S0CRI DALR: JCBL 15000LM 40K 90CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS
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JCBL 15000LM 40K S0CRI PLCR: ICBL 15000LM 40K SOCRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 40K SOCRI PLCR: JCBL 15000LM 40K S0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

1CBL 15000LM 40K 0CRI SALR: ICEL 15000LM 40K SOCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 50K 70CRI ACCR: JCBL 15000LM SOK 7OCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 50K 70CRI ACFR: JCBL 15000LM SOK 7OCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 50K 70CRI DALR; JCBL 15000LM S0K 70CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 50K 70CRI PLCR: JCBL 15000LM SOK 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 50K 70CRI SALR: JCBL 15000LM 50K 7OCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

1CBL 15000LM 50K B0CRI ACCR: JCBL 15000LM 50K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 50K 80CRI ACFR: JCBL 15000LM SOK SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 50K 8OCRI DALR: JCBL 15000LM 50K S0CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

1CBL 15000LM 50K 80CRI PLCR: ICBL 15000LM SOK 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 50K S0CRI SALR: JCBL 15000LM 50K S0CRI 16°
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 50K S0CRI ACCR: JCBL 15000LM 50K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

1CBL 15000LM 50K S0CRI ACFR: JCEL 15000LM 50K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 15000LM 50K SOCRI DALR: JCBL 15000LM SOK SOCRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 15000LM 50K S0CRI PLCR: JCBL 15000LM 50K 90CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 15000LM 50K S0CRI SALR: JCBL 15000LM 50K 0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS.
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JCBL 18000LM 30K 70CRI ACCR: JCBL 18000LM 30K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 30K 70CRI ACCR: JCBL 18000LM 30K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 30K 70CRI ACFR: JCBL 18000LM 30K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 30K 70CRI DALR: JCBL 18000LM 30K 70CRI 16"
FACETED DIFFUSE ALUMINUM REFLECTGR NO LENS

JCBL 18000LM 30K 70CRI PLCR: JCBL 18000LM 30K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

ICBL 18000LM 30K 70CRT SALR: ICBL 18000LM 30K 70CRI 15"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS.

IJCBL 18000LM 30K S80CRI ACCR: JCBL 18000LM 30K 80CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 30K 80CRI ACFR: JCBL 18000LM 30K B0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 30K 80CRI DALR: JCBL 18000LM 30K 80CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTGR NO LENS

JCBL 18000LM 30K 80CRI PLCR: JCBL 18000LM 30K B0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM 30K 8OCRI SALR: ICBL 18000LM 30K B0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 30K GOCRI ACCR: JCBL 18000LM 30K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 30K SOCRI ACFR: JCBL 18000LM 30K S0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 18000LM 30K S0CRI DALR: JCBL 18000LM 30K S0CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTGR NO LENS

JCBL 18000LM 30K SOCRI PLCR: JCBL 18000LM 30K 90CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM 30K SOCRI SALR: ICBL 18000LM 30K 90CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS.

JCBL 18000LM 35K 70CRI ACCR: JCBL 18000LM 35K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 35K 70CRI ACFR: JCBL 18000LM 35K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS
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ICBL 18000LM 35K 70CRI DALR: JCBL 18000LM 35K 70CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTGR NO LENS

[3)[5) JCBL 18000LM 35K 70CRI DALR: JCBL 18000LM 35K 70CRI 167
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 18000LM 35K 70CRI PLCR: JCBL 18000LM 35K 70CRI 16
CLEAR POLYCARBONATE REFLECTOR NO Lt

=

[)/5) JCBL 18000LM 35K 70CRI SALR: ICEL 18000LM 35K 70CRI 16
FACETED SPECULAR ALUMINUM REFLECTOR NO LEN:

[3)5) JCBL 18000LM 35K SOCRI ACCR: ICBL 18000LM 35K BOCRI 16°
CLEAR ACRYLIC REFLECTOR NO LENS

[3)(5) JCBL 18000LM 35K BOCRI ACFR: JCBL 18000LM 35K SOCRI 16°
DIFFUSE ACRYLIC REFLECTOR NO LENS

[5)/5) JCBL 18000LM 35K SOCRI DALR: ICBL 18000LM 35K SOCRI 16
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

[3)/5) JCBL 18000LM 35K BOCRI PLCR: JCBL 18000LM 35K 8OCRI 16
' CLEAR POLYCARBONATE REFLECTOR NO LEN

[3[5) JCBL 18000LM 35K SOCRI SALR: JCBL 18000LM 35K SOCRI 16°
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

[3(5) JCBL 18000LM 35K SOCRI ACCR: ICBL 18000LM 35K 90CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 35K S0CRI ACFR: JCBL 18000LM 35K SOCRI 16°
DIFFUSE ACRYLIC REFLECTOR NO LENS

[3)(5) JCBL 18000LM 35K SOCRI DALR: CBL 18000LM 35K SOCRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

(3115 JCBL 15000LM 35K SOCRI PLCR: JCBL 16000LM 35K 90CRI 16
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM 35K SOCRI SALR: JCBL 18000LM 35K SOCRI 16
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 40K 70CRI ACCR: )CBL 18000LM 40K 70CRI 16”
CLEAR ACRYLIC REFLECTOR NO LENS

¥)(5) JCBL 18000LM 40K 70CRI ACFR: JCBL 18000LM 40K 70CRI 16
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 18000LM 40K 70CRI DALR: JCBL 18000LM 40K 70CRI 16
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

[5)[5) JCBL 18000LM 40K 70CRI PLCR: JCBL 18000LM 40K 70
CLEAR POLYCARBONATE REFLECTOR NO LENS

) JCBL 18000LM 40K 70CRI 3CBL 18000LM 40K 70CRI 167
FACETED SPECULAR ALUMINUM REFLECTOR NG LENS

B

JCBL 18000LM 40K 8OCRI ACCR: JCBL 18000LM 40K BOCRI 16
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 40K 70CRI SALR: ICBL 18000LM 40K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 18000LM S0K SBOCRI DALR: JCBL 18000LM 50K S0CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 50K SOCRI PLCR: JCBL 18000LM 50K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM SOK SOCRI SALR: JCBL 18000LM SOK 80CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 18000LM SOK SOCRI ACCR: JCBL 18000LM SOK S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCEL 18000LM 50K SOCRI ACFR; JCBL 18000LM 50K 90CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 18000LM S0K SOCRI DALR: JCBL 18000LM 50K SOCRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 50K SOCRI PLCR: JCBL 18000LM 50K 90CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM SOK SOCRI SALR: JCBL 18000LM SOK S0CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 30K 70CRI ACCR: JCBL 24000LM 30K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 30K 70CRI ACFR; JCBL 24000LM 30K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 30K 70CRI DALR: JCBL 24000LM 30K 7OCRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 30K 70CRI PLCR: JCBL 24000LM 30K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 24000LM 30K 70CRI SALR: JCBL 24000LM 30K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 30K SOCRI ACCR: JCBL 24000LM 30K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 30K BOCRI ACFR: JCBL 24000LM 30K 80CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 30K SOCRI DALR: JCBL 24000LM 30K BOCRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 30K SBOCRI PLCR: JCBL 24000LM 30K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS
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JCBL 24000LM 30K SOCRI SALR: JCBL 24000LM 30K 80CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

El

[ [3}] JCBL 24000LM 30K SOCRI ACCR: ICBL 24000LM 30K SOCRI 16™

ICBL 24000LM 35K SOCRI ACFR: JCBL 24000LM 35K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 35K SOCRI DALR: JCBL 24000LM 35K S0CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 35K S0CRI PLCR: ICBL 24000LM 35K SOCRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

ICBL 24000LM 35K SOCRI SALR: JCBL 24000LM 35K SOCRI 15"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 40K 7OCRI ACCR: JCBL 24000LM 40K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 24000LM 40K 70CRI ACFR: JCBL 24000LM 40K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 40K 70CRI DALR: JCBL 24000LM 40K 70CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 40K 7OCRI PLCR: JCBL 24000LM 40K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

ICBL 24000LM 40K 7OCRI SALR: JCBL 24000LM 40K 70CRI 15"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 24000LM 40K BOCRI ACCR: JCBL 24000LM 40K 8OCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 24000LM 40K BOCRI ACFR: JCBL 24600LM 40K 80CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 24000LM 40K B0CRI DALR: JCBL 24000LM 40K B0CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 24000LM 40K SOCRI PLCR: JCEL 24000LM 40K S0CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 24000LM 40K BOCRI SALR: JCBL 24000LM 40K B0CRI 15"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 40K SOCRI ACCR: JCBL 24000LM 40K SOCRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 40K SOCRI ACFR: JCEL 24000LM 40K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 40K SOCRI DALR: JCBL 24000LM 40K S0CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 24000LM 40K SOCRI PLCR: JCBL 24000LM 40K SOCRI 16"
\TE REFLECTOR NO LENS

JCBL 18000LM 40K S0CRI Al
CLEAR ACRYLIC REFLECTOR)

JCBL 18000LM 40K 80CRI Af
DIFFUSE ACRYLIC REFLECT(

JCBL 18000LM 40K 80CRI D
FACETED DIFFUSE ALUMIN

~
ICBL 18000LM 40K 8OCRI P I l I
CLEAR POLYCARBONATE RE|

JCBL 18000LM 40K 80CRI S|
FACETED SPECULAR ALUMI

JCBL 18000LM 40K SOCRI Al
CLEAR ACRYLIC REFLECTOF

Someone said not lon
snot i

ts J ust

SOCRI PLCR: ICBL 24000LM 40K SOCRI 16"
INATE REFLECTOR NO LENS

SOCRI SALR: JCBL 24000LM 40K S0CRI 16"
ALUMINUM REFLECTOR NO LENS

.
CCR‘ 24000LM 50K 7g

ACFR: ICEL 24000LM 50K 70CRI 1t

70CRL
L E D S 24000LM 50K 7ums’

MU REFLEcToR NO LEnS

JCBL 18000LM 40K SOCRI ACFR: ICBL 18000LM 40K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 40K S0CRT DALR: JCBL 18000LM 40K SOCRI 16"
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 40K S0CRI PLCR: JCBL 18000LM 40K SOCRI 15"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM 40K SOCRI SALR: ICBL 18000LM 40K SOCRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 50K 70CRI ACCR: JCBL 15000LM 50K 70CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

JCBL 18000LM SOK 70CRI ACFR: ICBL 18000LM SOK 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 18000LM 50K 70CRI DALR: JCBL 18000LM 50K 70CRI 16°
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

JCBL 18000LM S0K 70CRI PLCR: JCBL 18000LM SOK 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 18000LM 50K 70CRI SALR: ICBL 18000LM 50K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 18000LM 50K SOCRI ACCR: JCBL 15000LM SOK S0CRI 16”
CLEAR ACRYLIC REFLECTOR NO LENS
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JCBL 18000LM SOK 80CRI ACFR: ICBL 18000LM SOK 80CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

1CBL 24000LM 35K 70CRI ACFR: JCEL 24000LM 35K 70CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 35K 70CRI DALR: JCBL 24000LM 35K 70CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS.

JCBL 24000LM 35K 70CRI PLCR: ICBL 24000LM 35K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 24000LM 35K 70CRI SALR: JCBL 24000LM 35K 70CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

1CBL 24000LM 35K S8O0CRI ACCR: JCBL 24000LM 35K 80CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS.

JCBL 24000LM 35K SOCRI ACFR: JCBL 24000LM 35K BOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 35K SOCRI DALR: JCBL 24000LM 35K GOCRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS.

JCBL 24000LM 35K SOCRI PLCR: ICBL 24000LM 35K 80CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

JCBL 24000LM 35K SOCRI SALR: JCBL 24000LM 35K 80CRI 16"
FACETED SPECULAR ALUMINUM REFLECTOR NG LENS

1CBL 24000LM 35K S0CRI ACCR: JCBL 24000LM 35K 90CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS.

JCBL 24000LM 35K S0CRI ACFR: JCBL 24000LM 35K S0CRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

o ) Y o A LR O O O

ICBL 24000LM S0K 70CRI PLCR: JCBL 24000LM 0K 70CRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

ICBL 24000LM 50K 70CRI SALR: JCEL 24000LM 50K 70CRI 18"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 50K S0CRI ACCR: JCBL 24000LM SOK 80CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 24000LM S0K S0CRI ACFR: JCBL 24000LM 50K BOCRI 15"
DIFFUSE ACRYLIC REFLECTOR NO LENS

ICBL 24000LM 50K SOCRI DALR: ICBL 24000LM 50K S0CRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 24000LM 50K SO0CRI PLCR: JCBL 24000LM 50K BOCRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS

ICBL 24000LM 50K SOCRI SALR: JCBL 24000LM 50K 80CRI 15"
FACETED SPECULAR ALUMINUM REFLECTOR NO LENS

JCBL 24000LM 50K SO0CRI ACCR: JCBL 24000LM 50K S0CRI 16"
CLEAR ACRYLIC REFLECTOR NO LENS

ICBL 24000LM 50K SOCRI ACFR: JCBL 24000LM 50K SOCRI 16"
DIFFUSE ACRYLIC REFLECTOR NO LENS

JCBL 24000LM 50K SOCRI DALR: JCBL 24000LM SOK SOCRI 16”
FACETED DIFFUSE ALUMINUM REFLECTOR NO LENS

ICBL 24000LM S0K SOCRI PLCR: JCBL 24000LM 0K SOCRI 16"
CLEAR POLYCARBONATE REFLECTOR NO LENS
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Pop Quiz- What are the benefits of light interior
surfaces?:

Potential to save energy.

Hybrid radial outcomes.

Improve visual comfort.

Lower contrast ratios.

Potential higher light levels.

> > D>y >y D> D
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Common retrofit applications

Fluorescent troffers

Recessed cans
Decorative surface
High-bay

Parking

£ |
#
¥
il
el u‘.“"‘/ il
(7 “1}““,’ “"‘“\6‘} I
‘. f [ |
SR
A
{ |
I il
|

ﬁlighting design lab




LED Tubes (TLEDs)different formats

| g :h
Sl | | - - |
!

. - -~
¢ = - -
o~ -~ - S——
- - -

o e

No diffuser

-Wideends f Narrow ends

Glass tube

Same Visual effect as

traditional fluorescent tube

Lumens >100Im/watt

Metal heat sink
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Tube cross section distribution

LED Narrow (13-03) LED Medium (13-27) LED Wide (13-20) Fluorescent (BK13-30)
100% 100% 100% 100%
75%
50%

= 180° aperture = 180° aperture = 240° aperture = 360° aperture

L, DFRAATHERT OF Energy Efficiency &
ENERGY | rencuaste Enersy
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Directionality of TLEDsS —~ —
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Directionality of TLEDs

Sometimes the
directionality of TLEDs can
be a disadvantage .
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TLED wiring

-

Tubes- at least 3 variations

No rewiring - Ballast Compatible (BC TLED) product
operates through existing ballast (has an integral driver) UL Type A

Rewiring - (TLED) disconnect ballast, and rewire sockets for line
voltage (product has an integral driver) UL Type B

Rewiring - remote driver product operates off of a driver
external to the tube and may use the sockets.* -UL Type C

*"When does a O0tubed become a okit ¢
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Ballast Compatible-TLEDORead the fine print

Compatible with >90% of electronic T8 ballasts , including instant
start, programmed start, rapid start and dimmable fluorescent ballasts

Efficacy: 85105 LPW at system level

Lamp Delivered Light Output: 1700-2100 lumens per LED lamp*
System Power: 20 watts**

Lamp Watts: 18.5**

Application Information
Application Notes

1. Due to numerous ballast designs and topologies, this lamp should be tested on existing ballasts before mass quantities are installed.

2. Not intended for use with older dedicated voltage (120V or 277V) instant start ballasts. These ballasts have electronic components that degrade over time
and may become unsuitable for the new LED T8 lamp.
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Rewire TLEDs e o

Eliminates the
concerns of ballast
compati bif|l it

Energy Efficiency &
EH EH‘E? Renewablbe Enangy

0Oémost include an iIintegral driver and are powe

In addition, LED lamps may require power to be connected at one end or both endsii sometimes
with an additional wire between opposite pins.

Improper wiring can result in product failure and/or dangerous conditions, such as sparking,
smoking, or tripping circuit breakers.

Further, each | amp type may require either shu
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Rewiring and sockets

* Retrofit Luminaire with Two Lamps and one ballast

= X
— B
X
£ b
=P werwacar i »
 § e i <
Rapid Start Socket
@
( )
‘/
VS.
el AN

Non-Shunted

WARNING: To avoid potential fire or shock hazard, do not use this retrofit kit in luminaires employing shunted bi-pin lampholders. Note: Shunted lamp holders are found
only in fluorescent luminaires with Instant-Start ballasts. Instant-start ballasts can be identified by the words "Instant Start" or "L.S." marked on the ballast. This designation may

.." :

oDo not us e
kit in luminaires
employing shunted bi -

pIin

/" lamp hol du

Shunted /

OShunt ed

start

are found only in
luminaires w/ instant -

| a

b al

be in the form of a statement pertaining to the ballast itself, or may be combined with the marking for the lamps with which the ballast is intended to be used, for example
F40T12/IS. For more information, contact the LED luminaire retrofit kit manufacturer.

[Glighting design
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Remote driver tubes. Still using the sockets

The SYLVANIA ULTRA HE LED T8 retrofit kits are an energy saving and
longer-life alternative to replace traditional fluorescent T12 or T8 lamps.
Compared to traditional fluorescent lamps, ULTRA HE LEDTS8 lamps offer
higher efficacy and equivalent light output.

Lamp requires dedicated external driver and non-shunted G13 medium

bi-pin lamp holder the retrofit kit.

LED Tubes

Refit Solutions from GE

hEach LED tube is operated by
LightechE driver. See reverse for LED

tubes and Lightech driver proc

Usually a manufacturer supplied proprietary driver
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Remote driver tubes using sockets, butno power to them

—i Driver: Driver comes standard with 3M

Quick Connect: QC system removes double sided tape to place driver before
the step of wiring the DC outputs to the installing self-tapping screws. The
tombstones. external driver removes unwanted heat

source from inside the lamp.

LDC Power Feed to Tube: 24 inch LAC Input Lines: Leave your wire cutters
power wire allows for an easy at the shop for this job as the QC drivers
connection to the driver and enables | 2" Precut saving even more time on

. installation. .
the tombstones to simply be place g E L Evision
holders for the lamp. e o o o

Heat Sink: Military grade extruded |
aluminum heat sink ensures an LED Diodes: The QC tubes utilize LED

even and effective heat transfer sources that have passed the IESNA LM80-08
from the LM80 tested LEDs. test procedure and have gone through IESNA
LM79-08 and TM-21 independent testing.
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Kits - Basic

Kits
Variations of kits, all
have rewired fixtures, and

remote drivers
Basic Kit - Replacing just
the electrical assembly

Uses existing luminaire
optics

UR Series
CREE < | LEDLIGHTING

Elighting design lab




KIts - Complete have new optics

Complete Kit d New electrical
assembly and new optical assembly

New optics
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