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Before we begin...

4 N N

During the Webinar Following the Webinar
e Attendees will be muted e Please take the short survey
e Please use the chatfeature in the e Arecording and the slide deck will be
control panel to submit questions to posted on LDL’'s webpage
LDL staff
e Reachoutto
e The presenter will pause to address LightingDesignLab@seattle.gov with
guestions every ~10 minutes comments or questions.

& Please participate in the online pollsj k j
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It takes a village...
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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 “all things lighting”, he has
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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Today’s Learning
Objectives

= |dentify major light source families
and basic characteristics

= Understand lighting metrics as they
relate to light sources and luminaires

» Understand typical luminaire families

» Understand basic photometry and
cut sheet data

= Gain familiarity with basic luminaire
specifications
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Light(ing) enables
our sense of sight.

Vision Informs our conscious
mind more than any of our
other senses.

As much as 80% of our perception is visual.

Lighting also has strong
social and emotional
significance.
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Sight- How does it work?

Light Sources Modifiers- Secondary Light Sources

Receptors Interpreters

Fun Fact: Stars are Sources, but the Moon is a Modifier E| ighting design lab




Light Is the frequency range of the electromagnetic
spectrum to which our visual system Is sensitive.

Cosmic Gamma

Rays Rays g g Power
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Fig. 1 Wavelength — Nanonmeters

Courtesy: IESNA
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receptor

Color and Perception

3 cone types

blue green red

response
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Light must be given

meaning

Light stimulus that can

2
0
-
| —-—
cg
o
T ©
O o
N —
=
o) O
o C
o
-
X
)
o &

c
o
=
©
&
S
@)
[l
c
7))
©
@)
)
)
o
(D)
&
&)
©



Light must be given
meaning

Light stimulus that can
be recognized in
meaningful patterns is
accepted as information.




Light Source Characteristics

Luminous Shape
= Point

® Linear
= Planar

Intensity / Lumen Output
Efficacy

Rated Life

Correlated Color Temperature
Color Rendering
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Point Sources

® Directsun, incandescent, HID, LED

= Can be easily aimed and focused

" May cast sharp shadows

" They may create interest, sparkle, and emphasis
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Linear Sources
" Neon, fluorescent, linear skylights, LED
" May provide general ambient light over a large area.
" Tends to minimize contrast and shadow.

" May be used to outline or delineate a shape or space.
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Planar lighting in architecture

Planar sources- diffuse — OLED or diffuse skylight
Light reflected from a diffusing surface.

Used to fill a space with gentle ambient light casting very
soft, or no, shadows
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Poll- Which of these are lighting modifiers?

= A reflector

= The moon

= Awall

= A green candle

= The optic nerve
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Intensity

= Lumen: Unit of Luminous Flux — a
measure of the total light emitted by a
light source.

Let’s add a directional component and...

= Candela: Luminous intensity per unit
solid angle. One candela is one lumen
per steradian (Im/sr).

Figure 6 - The basic optical measure of
luminous intensity is the ‘candela’

= Candlepower: Luminous intensity
expressed in candelas (cd)
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Beam Angle- The angle at which the light drops 50% from the CBCP*
Field Angle- The angle at which the light drops to 10% (not used much)

- = Oftenthe Beam is just
20W é 30° BEAM referred to as “Flood,
Soot € inm,

Spot, or Medium”.

= This can be handy for
casual conversation, but
it is not precise and
different manufacturers
have different values for

lux at beam cent'e

Field Angle

CBCP the same word.
j\ = Soitisbesttouse
: degrees, (i.e. 30 degree
e v beam, or 15 degree
bl - m).
*Center Beam — ) beam)
Candle Power Y

Beam angle
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Luminance, measured in

W Candela/M sg. (footlamberts)

Lamp output in
lumens




Lumens, Footcandles & Perception

rLl Luminance, measured in
Candela/M sq. (footlamberts)

Lamp output in \
lumens N

llluminance, measured
In footcandles or lux —




Definitions

% [luminating

((((((((((((((((((( ANSUESNA RP-16.05)
Inchudes ANSINES Addenda lsted in Annex 8

Nomenclature and
Definitions for

Protip: IES RP-16-17 Nomenclature and llluminating Engineering
Definitions for llluminating Engineering:

https://www.ies.org/standards/ansi-ies-rp-16/
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Light source efficacy (Lumens per Watt) for common light sources
Efficacy is the ratio of light output to power input

. HPS- 70 - 145

- MH-68-120
Pulse Start CMH- 80- 125

- Induction- 48- 75

. Incandescent- 8- 13
Halogen- 10- 36(HIR)

- CFL-50-80
-  Fluorescent- 60-90
- LED-delivered- 50- 175+

*IES Handbook 10t Ed
ﬁlighting design lab




Efficacy

The trends are clear...

. Incandescent light bulb 220
. Mercury-vapor lamp 200
180

Halogen lamp 160
Fluorescent lamp g 140

. Metal-halide lamp 5 120
. Compact fluorescent lamp g 100
. LED £ 80
60

40

20

o 1=

1880 1900 1920 1940 1960 1980 2000 2020 Years

Note that this is source efficacy — not luminaire efficiency
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Rated Lamp Life

100000 -
90000 -
80000 -
70000
60000 -
50000 -
40000 -

W Rated Lamp Life| 309000

20000 -
10000 -
0 i
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Rated Lamp Life

50% burn out rate of a large sample on a pre-determined burn cycle.

=
N
o

50% of lamps still burning at
rated lamp life

80 / —B— Fluorescent

—&— |ncandescent

=
o
o

% of Surving Lamps
(@)
o

20
0 \hﬂ—ﬂ

O O O O o o o o o
N < © 00 O N <« ©
- = 1

180

Percent of Average Rated Life
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Rated Lamp Life

“The life value assigned to a particular type lamp. This is
commonly a statistically determined estimate of average or of
median operational life.”

Other life definitions
= Color shift

= Efficacy reduction

= Lamp startsto cycle

= Lamp becomes unstable

= Probability of failure increases
= Reduced light output

= L70 — point at which only 70%
of the initial lumens are still
being emitted. (Service Life)

Elighting design lab




Lamp Lumen Depreciation

All light sources lose light output as they age.

Initial lumens

Maintained lumens, (or design lumens) which is the
light output at 40% of lamp life.

B ——T5
E % 95 - —4—T8 (265 mA)
£E Incandescnt
-5 8
g N —¥—T12 (430 mA)
0 20 40 60 80 100| ~ HPS
— Mercury Vapor

% of of Average Rated Life
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Lamp Lumen Depreciation

W hat about Solid State Sources?

L-70: Time it takes to reach 70%
light output.

= (i.e.L70 at 58,000 hrs.)

LM-80: IES Standard for
measuring lumen maintenance
and depreciationin LED sources

TM-21 — reported or calculated
lifespan based on LM-80 data

Frequently, an LED “failure,” is
actually the driver...

=
COOPER Lighting

TM-21,L70, L80, L90

Description of LED light source
tested (Manufacturer, model,

Lumen Maintenance
(Based on LED Mfr LM-80 Data)

catalog number) LumiLeds Rebel ES [
Sample Size 25 [
Number of Failures 0 40 . 1
LED Drive Current Used in Test [ \".\
(mA) 1000 EOAQ "N
Test Duration (Hours) 10,000 =
Test Duration Used For Projection <
(Hours) 10,000 .8 ==
e — BT °C/1000mA
Projected Case Temperature (°C) 67 =
CKO 7 | = Closest LM-80
a 1.2275E-06 v Test Data
B 1.0131 r \
Calculated Lz (H 301.194 06 :
alculated Ly (Hours) : 1000 10 000 100 000 1000 000
Reported Ly (Hours) 60000 Time (Hours)

TM-21 limits reported L70 hours to 6 times the LED test data and combines the
Luminaire thermal report information with the LED manufactures LM-80 data to
provide accurate prediction of lumen maintenance.

« L70 =70% of initial light output.
« L80 = 80% of the initial light output.
« L90 = 90% of the initial light output.

p.08 LED

36
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Poll- How Is the beam angle of a light source defined?

A. In degrees.

B. The angle at which the light

from the CBCP drops to 50%.

C. The angle at which the light

from the CBCP drops to 10%.

D. In foot-candles.

E. As either Wide, Spot, or
Narrow.
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Color gualities of light

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

Elighting design lab




Color Temperature of a Blackbody Radiator

Correlated Color Temperature , |
The absolute temperature of a
blackbody whose chromaticity most (@ (b) (© (@

520

nearly resembles that of the light

source.
0.8
Imagine heating a piece of iron that 06|
could not melt: -
Heat it to ~2700° K it would glow the 0.4
color of an incandescent lamp. e
Heat it to ~5000° K and it's glow 0.2
would approach the color of
sunlight. 0.0
0.0 0.2 0.4 0.6 0.8
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Describing the color of light — Correlated Color Temperature- Kelvin scale

Daylight

Daylight Fluorescent Sunlight

Cool Fluorescent MH / CMH

LEDs can be almost

Neutral Fluorescent any color tem perature

Warm Fluorescent Halogen / CMH

Incandescent
HPS
Candle

Elighting design lab




Correlated Color Temperature and Applications

CCT Very Warm Warm Neutral Cool
2700K 3000K 3500K 4000K
Incandescent Halogen Non-Threatening Clean
Homey Friendly Efficient
Intimate Inviting Bright
Personal Personal
Applications Residential Hospitality Offices Offices
Hospitality Retall Classrooms Big Box Retail
Retail Restaurants Retail Classrooms
Restaurants Offices Fast food Healthcare
Public Spaces Grocery Industrial
Healthcare Airport
Museums




Color Rendering Index -CRI
CRI

(Color Rendering Index)

CRI~=85

Excellent o5

Two 4,000K sources — 70

| CRI~=65 oy ==

Scale goes from ~ 0 to 100. Generally, higher is better.
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Design Issues Color appearance and color contrast

= |
. o

(=

High Pressure | ' Mercury
Sodium CRI- 22 Iy | Vapor CRI-15

High CRI & white

light can be had w/ ~{ u\ 14 : LED-
MH, Plasma, . N~ CRI- 80
LED,FL, and
Induction
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Color Spectrum

A red apple primarily reflects red
wavelengths and absorbs other colors.

400
300

200 |

100

400 500 600 700
2000
30
200 |
oo |
0 . -
i L] BO0 700
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Color Spectrum

A red apple primarily reflects red
wavelengths and absorbs other colors.

400
300
200

100

400 500 600 700

Human eye

Bird eye

; Human eye
e::9¢ Sightimpaired




Daylighting and View

Daylight can provide at least
5 important functions in
buildings.

= Usable light levels for
occupants.

= A connection to the
outdoors.

= A view corridor allowing
the eye muscles to relax.

San Francisco Public Utilities Headquarters
KMD

Elighting design lab



Far field vision. Helps the body relax




Daylight as a Light Source
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Courtesy: Advanced Lighting Guidelines

Figure 6-11 —Daylight lllumination on Horizontal Surface, San Francisco




Daylight as a Light Source

= Directsun

= Clear blue sky

= Partly cloudy sky
= Qvercast sky

Still

more

small
More clouds

50

In general, we want to maximize
Cloudy diffuse natural illumination in
buildings while rejecting direct
sun penetration.

Horizontal illuminance (k Ix)

Courtesy: Advanced Lighting Guidelines

8 0 10 1 12 1 2 3 4 -5 '
am Time of day (GMT) pm

Figure 6-9 — Example of Daylight Variability E I i g h t i n g d es i \g n I a b




Daylight Spectrum

C.LE. DAYLIGHT

500 - 600
WAVELENGTH MNMAMOMETERS
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Daylighting and View Daylight can provide at least
5 important functions in
buildings.

= Usable light levels for
occupants.

= A connection to the
outdoors.

= A view corridor allowing
the eye muscles to relax.

= A dynamic and variable
workspace.

= A broad spectrum of light
stimulation for the human

physiology.

San Francisco Public Utilities Headquarters
KMD

Elighting design lab




Daylight can have
different qualities even
at the same moment.

East facing mixed overcast morning.
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Poll- Color Temperature;

A. Tells how “cool or warm” a light
source is.

B. Tells whether a light is “bluish or
yellowish™.

C. Is listed as CRI.
D. Is listed in Kelvins.

E. Is dependent on color rendering.

Elighting design lab



Electric Light Sources

Lamp: a generic term for a
source created to produce
optical radiation.

A more accurate name for
a light bulb

Courtesy: Philips
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Lamp Designations

Inches, Eighths
In the US most lamp types are S e WP
designated according to: e
Nominal Wattage : o+ ¢
Shape: e

T - Tubular
G — Globe

PAR — Parabolic Aluminized
Reflector

MR — Multi Mirror Reflector
Diameterin 1/8” increments

Many of these designations
are also used for LED.

Particularly in retrofit lamps.

F32T8/830
Fluorescent

32 Watts Nominal

me. um——/
TU b u |al‘ Zﬁ.{e ?;?ong g;ee lamp
8/8” = 1” Diameter -
80+ CRI ‘

3000k CCT - “warm”

Elighting design lab



Common Lamp Shapes

N | /

7N
( )

RN

ED %Quad [%“ Triple

%4 «

ER/BR \‘gPAR
g T

i

-

Biax
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Three Broad Categories Electric Lamps

Resistive (Line voltage and low voltage)
Incandescent
Halogen

Discharge
Fluorescent
Metal Halide
High Pressure Sodium
Low Pressure Sodium
Mercury Vapor

Solid State
LED
OLED
Electroluminescent Puyallup City Library

Lighting Designs, Inc.

Elighting design lab




Incandescent / Halogen:

A filament heated to incandescence by an electric current.

Bulb }—\ Gas

Filament

Base

Basic Components of an Incandescent Lamp

200

100

Spectral power (PW/5nm/ lumen)

[XF;

100W A19

600
Wavelength (nm)

lighting design

lab



Fluorescent:

A low-pressure mercury electric-discharge lamp in which a fluorescing coating (phosphor)
transforms some of the ultraviolet energy generated by the discharge into light.

Cathode
F32T8 /TL830

400 r

Base Phosphor

300 r

Bulb Mercury

200 r

100

Elighting design lab




HID: High Intensity Discharge

Metal Halide

High Pressure Sodium
Low Pressure Sodium
Mercury Vapor

= Compact arc tube at high
temperature & pressure

=  Strike time from 2 to 10
minutes

» Re-strike cool down period

=  Poorto excellent color
properties

= Behaves as a point source
easily controlled, glare prone

= High lumen packages

— /—GI.AGS BULB

L5

— OUTER BULB COATING

1~ ELECTRODE
ARC TUBE

S~

H ELECTRICAL LEADS
/— CONDUCTING BASE
)

)
)

Spectral power (WW/5nm/ lumen)

400 Watt Metal-Halide (quartz) MH400 /U /ED28

4:I]f.‘ 500 600 700
Wavelength (nm)

T =

>3]
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HID: High Intensity Discharge

Master Color Par CDM /70W /PAR38 /3K WFL
200

oy L' B
B s s |

Spcclr;ﬂ power (pW/5nm/ lumen)

Notice the
Spectral
_ Power
600 700 REI Denver Flagship Store DIStrIbutIOn
Wavelength (nm) Mithun dl.ﬁ:e rences
5 High Pressure Sodium (Standard)
|
S o
2
p 40
g 20 - i
0-—-v_.1‘-1—A

400 500 600 700
Wavelength (nm)




Discharge Source Ballasts

All discharge lamps require a ballast to
function.

Ballasts provide:

Lamp Starting Voltage
Lamp Starting Current
Current Regulation
Power Regulation

Considerations:
Most ballasts need to be within 10’ of the
lamp to operate.
Fluorescent ballasts may operate 1-4 lamps

HID lamps generally require 1 ballast per
lamp

ﬁlighting design lab



LED — the de facto light source du jour....

Solid state light source
Extremely flexible

Potentially long lamp life
Dynamic color opportunities

W hite light

Poor to excellent color rendering

& ’(' 0002/
: n
¢ Vi \
Y2, \—/'\ 2,
NS OJ"J/\‘ /’/ -
/-\ f\
\

Plastic Lens

Silicone Encapsulent

InGaN
Semiconductor
Flip Chip

Solder Connection

Silicon Sub-Mount Chip
Heatsink Slug with ESD Protection

.

Cathode Lead

Gold Wire

Courtesy: Philips
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Architectural Impacts of LED:

= Smaller fixtures

= Betterefficacy

= Possibly better color

= More flexibility in control
= Longer lamp life

» Reduced maintenance
= Better optics

= Back to dimming

= Betterintegration

= Potential confusion

Ty
% 4
=

-

~

-

v L A = A., g . -."»‘;- :
IR RHEIIS 0 BIIE P A SIS P GG T H S AT o

g1y
{J"
oy

e

(b AL T

-
yi )

SF I +f KERYS o] 5009+ ST 4] 00 G e

+
&)
-
o

£
- mar .. N
Tl 4 TRTR AL TEE A TR0 DO TR, TN )
N -
= ey

B o N
a4
.-

.~ Plymouth Church

LMN



y - chromaticity coordinate

0.9

0.8

0.7

LED Color

VOO
o
g
3

Lower case:

“ish" takes suffix

0.3 0.4 0.5
x - chromaticity coordinate

0.6

A wide range of native colors are
available with differing chip
chemistry. Efficacy varies widely.

l

'l

T

ane

|
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White LEDs

Saturated colors of light are needed for some applications, but for
many architectural uses white light is wanted

Can get “white LED” light by mixing red, green and blue LEDs*

Most products use a blue LED (InGaN) with a photo luminescent
phosphor (yellow)

*Most systems that want high quality white
use RGB+A (amber), or RGB+W (white).

Elﬁghting design lab




“White” LEDs

White light LEDs are generally made by taking a blue LED

and “doping” it with yellow phosphors

This is similar to white light creation in fluorescent lamps

Phosphor-Based White LED Emission Spectrum

® 09l == == Blue Luminescence
z - == Phosphorescence
3 08 s Total Emission

350 450 550 650
Wavelength (Nanometers)
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White LEDs

There are two main methods of phosphor color modification
Remote phosphor
Chip phosphor

L
b ::;:::,;f-f "

ey

[ Junos . — = PHILIPS

LIGHTOLIER
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http://www.lightolier.com/

LED CCT Descriptions

Warm White White Cool White
(3000k) {6000k) (6500k)

Thereis little consistency
In color descriptions.

Particularly in the higher

2700K-3000K | <5000K, 5000K |5500K-Ab
CCTS Warm White('Natural hite' Cool White I Dayllghtow2
—
If what you are expecting is
gl(()%lonﬁqu\f: r? g)C etﬂgrgilz)%() t0 el 2700K - 3000K 3500K - 4100K 5500K - 6500K
should be sure to read the M()N (\
Light Color Warm{/ Soft)White Cool@Vhite Daylight{or Natural >
CCT and not rely on — —~—

descriptions.*

Correlated Color Temperature (CCT)

Light Color 2700 (Warm White)

C—

*Whatis a “Natural” color?
DOeS “Soﬂ,, have a hue') 27 White wm hite b Daylight e
Isn’t “Bright” an intensity?

Elifighting design lab



Tunable Color Light Color

Correlated color Temperature(CCT)

Relax Mode
- Sleep Mode Read Mode

Warm White Bright White

2700K 3000K 4500K 6500K

Read Mode Study Mode Relax Mode Sleep Mode

Elighting design lab




Color Rendering- Is CRI good enough for LED?

" — — 8paste| M Spectrum

~ Max =11.4mW/m2)

z | samples "

CR 5 used

R5 0.7
Ra e

R7 =7 s e

| ] 2 0.5
RS

‘ 0.4
R9 *
0.3

R10

R11 = "
mzw  Typical good white LED
%

0.8

0.6

R13
380 400 420 440 460 480 500 520 540 S60 580 600 620 640 660 680 700
R14

R15

0 10 20 30 40 50 60 70 80 90 100

Table 8: CRI Spectra for Décor Products vs Alternative Lj purces
Light Source Ra) | R1 | R2 | R3 | R4 | R5 | R6 | R7 | R8 | R9 || R10 | R11 | R12 | R13 | R14 | RIS
Bridgelux Décor 97 | 97 | 100 | 96 | 9 | 98 | 98 | 99 | 98 § 98 )| 99 | 92 | 87 | 98 | 97 | 98
Typical Halogen 98 | 98 | 99 | 99 | 99 | 98 | 98 | 99 | 97 § 92| 97 | 98 | 97 | 98 | 99 | 97
Typical Metal Halide / 82 | 90 | 94 | 69 | 8 | 81 | 81 | 8 | 71 | 27|/ 59 | 62 | 55 | 93 | 78 | 88
Typical Compact Fluoresceq{ 87 | 91 | 93 | 8 | 91 | 89 | 9 | 8 | 70 § 17|/ 76 | 91 | 81 | 93 | 92 | 81
/

*CRI= R average or Ra Elighting design lab



TM-30 IES Method for Evaluating Light Source Color
Rendition

Developed as a new possible international standard, drawing from
leaves, flowers, skin tones, paints, and some of the original
Munsell chips.

Separate fidelity and gamut metrics, and 99 color samples.

|IIII||| Color evaluation samples

it

Elighting design lab
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LED Lamps

Native LED sources come in a staggering
variety of shapes and configurations.

Consumer lamps tend to be cast into familiar
shapes.

Courtesy: Xcato, Philips Feit, Satco, GE, Sylvania

Elighting design lab



Potential unexpected consequences with retrofits

University Station

Elighting design lab




LED Drivers

Microprocessor switching power supply: P
—1 rowen * "—{>|'—‘i>|'—'|>i—
- Voltage (typically 12-24) | mem [wow | ® W W

— BUILDING .

D i re Ct C u rre nt CONSTANT-CURRENT CIRCUIT

DRIVER DRIVER DRIVER

Power Regulation — ey ¢ %i %,; %
o _ i 24voe REGULATOR LY ~ LN
Power Conditioning S — & " = ' b

CONSTANT-VOLTAGE CIRCUIT

Courtesy: Meanwell, Eldoled, Lutron, Jim Benya

Elighting design lab



Dimming- The Complication

EASY

Solid State Device  Simple resistor

T Dy L1

"E" 35! pes -
Lanquaqge [T smsn Y —l=-r | Language
gUal® i s iy 2l o =

o 2 ) i ey

7Y WARNNG: Rsk of e phock, o]
DAVt iwar etine S40ACe O FSTINAY. 1SS Rk

Solid State Device  Solid State Device Solid State Device

ﬁlighting design lab



https://www.google.com/url?q=http://www.chineselight.com/news/Why-We-Ban-Incandescent-Light-Bulb.html&sa=U&ei=NB1LU5PWK4amygGXwIHwDA&ved=0CC4Q9QEwAA&usg=AFQjCNHi3n8KXLwjFYrogJmYonr9w8cIwQ

Dimmable CHL & LED bulbs

List updated March 7, 2014

For the most up-to-date list, visit

Compatible with C-L. dimmers www.lutron.com/dimcflled
LED bulbs for Maestro. occupancy sensor C-L dimmers
Meesino occupancy sensor G- MSCL-0P153M, MSCL-VF153M
Brand Wattage Maodel Description
E” Downlight, B50 Lumen, Soft Whits,
Commarcial 125w CE-JBE-850L-2TK [TET) p—
125W | CE-JB4-800L-27K (T47) 4 Downight, €00 Lumen, Soft Wits,
F700K
c Lighi . I Ham?; Diownlight, £00 Lurnen, Warm White,
W BA18-045270MF-12DE26-1U100 A8, 450 Lumen, Warm Scft White, 2700K,
Medium base
A10, 500 Lumen, Dayight, S000K,
oW BA10-050500MF-12DE26- 11100 Mechom bame
A1, 500 Lumen, Warm Soft White, 2700K,
Cree 0.5W BA10-050270MF-12DE26- 11100 Mechom bame
0.5W BER30-DE527FLF-120E26-1L100 EFE30, 650 Lumen, Soft Whits, 2700k
0.5W CR4-5751 4" Downiight, 2700K, Medium Base
05w CRE-G75L E” Downlight, 2700K, Medium Bass
05w CRE-575L-GU2 £” Downlight, 2700K, GU24 Bazs
BW ECS GF10 WW 40WE 1207 A18, 3000K
W ECS 25 40WE W27 1201 (G285, Warm White, 270DK
Bw ECS A10 WW ATWE 1201 A19, 3000K, 450 Lumnen
BW ECS A1D CW 40WE 120" A19, S000K, 480 Lumen
BW EGS A18V1 Wi 120 A19, Warm White, 000K
BW ECS A10W1 CW 120 EFt20, Warm Whits, 27 00K
Bw ECS EF20 50WE W27 120 EFt20, Warm Whits, 2700K
BW ECS 10 WW 120° A19, Warmn White, 2000K
EcoSmart BW ECS 19CW 120° A19, Cool White, 5000K
BW ECS 25 W 120 25, Warrm White, 3000K
Bw ECS 20/ WW FL 5IWE 120¢ FARZ0, 3000K, 450 Lumen
BW EGS 20 CW FL 50WE 1207 FARZ0, 5000K, 490 Lumen
BW ECS Z0WW FL 120 FAFZ0, Warm White, 000K
B ECS 20CW FL 120 FARZ0, Daylight, 50006, 490 Lumen
05w ECO4-575L 4" Dowrlight, 2700K, Medium Base
0.5W ECO4-575L-50K 4" Downiight, S000K, Medium Base
0.5W ECO4-575L-50K-GU24 47 Downlight, S000K, GUZ4 Base

Dimming

Compatibility

1 of 40 pages

#<LUTRON.



http://www.lutron.com/en-US

D I I n g Forward-phase control Reverse-phase control dimmer
dimmer (TRIAC)

Control Protocols include a wide range of options

Voltage

= Phase cut — Triac or SCR line voltage dimmer
= (0-10v- Analog

. . . . . /\
= Dali- Digital Addressable Lighting Interface < 0-10V >
= DMX- Digital communication. ~_

= KNX- Building automation.
= Proprietary flavors ) @ @ lg N lfy

KNX

QU
= Do the research upfront to ensure compatibility N LUTRON
= When in doubt ask for samples and test
= When not really in doubt ask for samples and test

ﬁlighting design lab




Flicker

= All light sources can flicker under the right circumstances

= LED sources may be particularly susceptible with low quality drivers or
In specific cases.

= This may be ok, mildly annoying, hugely annoying, or disastrous.
* Do the research upfront to ensure compatibility
= Whenin doubt ask for samples and test

Criginal Video Field Video Field Resulting
Film Frame [ first) [ mecond) Video Frame

FW Power Supply

Rated LED Currant — — — s — — — s — — — BEES— — — — BN — — — — — —

e ——
e —
L ]
I ——
e —————
—
I ————
I ——————
—
I ——
————————
e —

Driviar Output
Current

0 Time

Courtesy: Lutron, B+H

[XF;
[T~
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OLED

An OLED (organic light-emitting diode) is a light-emitting diode
(LED) in which the emissive electroluminescent layer is a film of
organic compound which emits light in response to an electric
current.

Encapsulation

i Cathode
* EML

« HTL

= HIL

Anode

Glass

» ETL (Electron Transport Layer) « HTL {Hole Transport Layer)
Organic Light Emitting Diode « EML (Emissive Layer) « HIL {Hole Injection Layer)

Courtesy: LG

Elighting design lab


http://www.oled-info.com/flexible-oled-lighting-prototype-no-ito-photo
http://en.wikipedia.org/wiki/Light-emitting_diode
http://en.wikipedia.org/wiki/Emission_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Electroluminescence
http://en.wikipedia.org/wiki/Organic_compound

= 4”Square OLED Panels
= 3K,35K & 4K

= >80 CRI OLEDs

= T70 Life 18,000 hours

= Dimmable

= ~ 60 lumens/watt

5 sssamns
: +* &

Courtesy: Acuity

Elighting design lab




Light Source or Luminaire?

Courtesy: Insight, Tech Lighting, Philips

ﬁlighting design lab




Luminaires

Enough about sources already.....

A luminaireis a complete lighting unit, designed to
safely hold the light source in space and direct the
light in the intended way while providing glare control
and shielding the components that are not intended to
be seen.

Also known as a light fixture or a light fitting.

Additionally the luminaire needs to be consistent with
the overall design scheme of the architecture.

Elighting design lab




Luminaire Components

Electric luminaires generally consist of some or all of the
following parts:

Sources
Ballasts/drivers ——— LAMP HOLDER
Reflectors | —uawp
Refractors _——— REFLECTOR
Shielding — LENS
HOUSingS >¥/ TRIM / FLANGE
U /
| ——

Effective luminaires use the most efficient light source
available and appropriate for the use.

Courtesy: Lightolier

ﬁlighting design lab




Light Distribution

Effective lighting design means
putting light where it's wanted
and needed, and eliminating
light where it's not wanted or
needed.

Many lighting quality issues,
such as task visibility, direct
and reflected glare, and light
pollution and trespass have to
do with where light is directed
and where it is minimized.

Reebok World Headquarters |

NBBJ Architects
Photo: Assassi J

Elighting design lab




Luminaire Distribution

Fundamentally, a luminaire distributes the light from a light source.

235

(60) - 3.10
(73)
3.25
(83)
S— .. .-l-..l\. _
9% Lin | 50T On 5079 p | 49.3% On .5 Lin | £15% On 17% LF 98 2% On 179 Up | %3.9% On 17% in| SR A% Nn

Courtesy: Fluxwerx

Microsoft Building 17
Gensler

PAE/Luma | Elighting design lab




Reflectors

Reflectors direct light where it is
needed and may be used to
shield the brightness of the
lamp.

Reflecting materials can be
matte or specular, metallic or
white, hammered or ridged, or a
combination of these.

Courtesy: Elliptipar, Alanod

Elighting design lab




Specular Reflection

Equal Angles of Reflection

Angle of Angle of
Incidence | Reflection

#

A. Polished surface, specular

Figure 2

Courtesy: IESNA, Alanod

Elighting design lab




Diffuse Reflection

Q_

C. Matte surface. diffused

Courtesy: IESNA, Alanod

Elighting design lab




Spread Reflection

B. Rough surface, spread

B Courtesy: IESNA
Elighting design lab




Compound Reflection

VA

D. Diffuse and specular F. Specular and spread

Elighting’uneﬂ'@'“éi-’gn lab




Specular Reflectors

=
> ~
Parabolic Spherical Ellipsoidal

'5?5 Courtesy: Altman, Osram
Yslighting design lab




Asymmetric reflectors

' 80

770

Why do we put more
light energy lower?

2.7m

0.8m

ﬁlighting design lab




Shielding and Refracting

Lenses, wave guides, diffusers,
baffles, louvers, are used to
reduce light emitted toward
the user’s eyes (glare),
redirect light, concentrate
light, widen the light pattern,
or smooth out the light
pattern.

These components may also
serve to filter out heat or
ultraviolet (UV) or radio
frequencies (RF), or to
provide safety protection.

'*5 Courtesy: Ledalite, Zumtobel
lighting design lab




Transmission

Direct
Spread

\

-\qu ghting de




ransmission

Diffuse

INT




Transmission

Selective \

N\

Courtesy: IESNA
Elighting design lab




Transmission

Absorption

%

Courtesy: IESNA 2
ourtesy Elightil‘lg design lab
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Lenses

f=focal length | f

FP= 7° lens power Principal focal
.............. length

. N L
S S u iR ety m smms
T A S
----.'&ik"a'- - -
ma ] T
- L5 -

- Fresnel
Lens

focus

- '_':'__-'.-;H}-:.'-_'.: e u,
& - .



Methods of Light Control

Shielding

Lamp Cut-Off Angle

Elighting design lab




Poll- Reflectors can be:

moow>

Specular
Diffuse
Ellipsoidal
Incidental

Asymmetric

Elighting design lab



Direct Luminaires

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

James Hunt Library
Microsoft One Cambridge Center E \
i

SKB 5hilighting des8n lab




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.

Amgen Helix Campus
NBBJ

Microsoft
Building 43
NBBJ

Elighting design lab




Indirect Luminaires

| J

228.6mm

Reebok World Headquarters
NBBJ Architects

-~

NMilighting design lab

— — ? Courtesy: IESNA, Focal Point




Direct and Indirect in the same lobby...

It almost looks like two different buildings.

E@Iighting design lab




Direct / Indirect

The Direct/Indirect luminaire is a light
fixture in which light is directed
upward away from the task
surface, and downward toward

the task surface.

Miller Hull Studio
Courtesy: Lara Swimmer

i . " . ‘
/'8 | J
| * UW MEB
= v iR

ZGF

Elighting design lab




Omni directional

The Omni directional luminaire is a light fixture in & 4
which light is directed uniformly in all directions. e

It is rare to find a truly omni directional fixture

e’

King Street Station
Reed + Stem/ ZGF

Elighting design lab



Adjustable

The Adjustable luminaire is a light
fixture which can rotate and tilt to aim
the light in any direction.

REI Denver
Mithun

Seattle Center Theatre Commons
Weinstein AU

NMilighting design lab




Accent Lighting

Distance
From Wall

v
\'Ol

| # ~—_ Pccent Light i S
AN 9
./ 3
Artwork ‘i !
30-1
- o
B
Luminaire
Mounting
Height
Average
ENe
Height

~ L5~

- Southberry Library
Elighting design lab




Wall Washing Wall Grazing

Whitelaw Twining
Gensler

Microsoft Building 16

Accent lighting, wall washing, and wall grazing usually Gensler
require different types of fixtures in different locations.

Elighting design lab




LINE-VOLTAGE PENDANTS/SUSPENSION

Paravo Pendant =

DESCRIPTION .I. d

The Paravo pandant light fram Tech Lighting faatures a /— \.\

precisely molded, ultra-smooth fiberglass shade that is offered i/ A\ 152°
in five dramatic colors including vivid tangerine, invigorating \ BEmm
mint, deep ocean blue, arclic white and gloss black is encased b’

within & die-cast aluminum exostructure which suppors the L | |
lowar diffusor of frosted plate glass. Togethar with its 15" \ Dy - i
diaarmeter, 15" height and fully dimmable LED and incandescent L 15.1° &
lamping options, each of the high end materials and design IB4Amm
alements combine to form a beautiful madivm-scale

contemporary pendant light fixure perfect for use as kitchen

island lighting and dining room lighting as well as countlass

commercial kghling applications. Includes 53 wall mediem

base A10 lamp or 19 watt, 1680 delivered lumen, ZF00K,
miadium base LED A21 lamp. Incandescent version dimmabla
with standard incandescent dimmer, LED version dimmakble
with LED compatible dimmer.

INSTALLATION
This product can mount to either & 4° sguare electrical box with
raound plasier ring or an octagonal elecirical box (nol included),

ACCESSORIES & OPTICAL CONTROLS
Ling-voltage Swag Hook

WEIGHT
10710 { 4,85kg +

AR 4

gloss black gloss whita it tangaring

ORDERING INFORMATION
700 syatem  PRVP FINIBH LakP
TO  LINE-VOLTAGE PEMDANTSSUSFTNSION US BLULSATIN NeCKEL INCANDESCENT 120%

BB GLOSS BLACK/GLOEE WHITE =LEDS27 LED 50 CRI 2700K 120%
BE GLOSS BLACHMATTE BLACK

WWGLOSE WHITESATIN MICKEL

GS MINT/SATIN NICKEL

A5 TANGERINE/SATIN MICKEL

1 |h 700 FRVP
FICTURE TYFE:

TECHLIGHTING’ JOB NANE

TA0D Linder Avarise T B4AT 410.4400 NOTES

Skoka, ol GOOTF F 84T 4104500

Tach Lighting, L.L.C,

T =2017 Tech Lighting, L.L.C. Ml Rights Reserved. The "Tech Lighting” graphic s a regsiered iragemark of Tech Lighting, L.L.C.
Tach Lighting ressrves e ght ta changs ifiations for praduct i withaist natifizat

Catalog Cutsheets

Useful information to be gleaned from
cutsheets:

Appearance & Dimensions
Specification

Driver data

Photometric Report
Spacing Ratio

Shielding & Cut-off Angles
Efficiency

lab



Bevel EDz.
omp~+

ADJUSTABLE 3 1 3 1

PROJECT INFORMATION
PROJECT

DATE
TYPE

1" Regress

Beve

LED 2.1 Recessed Adjustable - BewalED 2.1 iz the most complate recessed LED downlight product family eveilable from USAI Lighting,

naw with mora BevalED trim finishes, LED clessic white color temparatures, innovetive housing styles, end dimming driver options then before.
With industry-leeding performance, BevelED 2.1 can provide e solution for any project - commercial, corporete and residentiel installations.
DELIVERED PERFORMANCE

30+ [l iz nat s weidlable dor 2200K, 200k 2+ sppok

HOW TO SPECIFY

1" Begress

BewelED 21 9Watts | 12Watts | 16Watts | 24 Watts | 33 Watts | 36 Watts R —
ADWJUSTABLE " 90+ o0 0+ 30~ 0. %0+ D:.
80+ [HIGH | B0+ |FIGH | B0+ | HIGH | 80+ |HIGH | B0+ [HIGH | 80+ | HIGH
ColorRenderingindex | CA) | CA1 | CR1 | CA) | cai | ol | cA | cAr | ool ca | ocan | g Bewel Fisish
25730° |Lumien: per Wast 95 | 74 [ 2 | 64 | g1 | R4 | 75 | 55 | B4 |58 | % | 69| i
Pesformance [Scurce Lumens 1150 | 800 | 1300 | 1095 | 1725 | 1350 | 2400 | 1895 | 5075 | 2950 | £150 | w60
O75 | JE0 | 1300 | JOZE | 1900 | 1800 | Z7ED | Flange Finizh
10°Lumienz per Wast N6 [ o1 | [ 78 | @ [ 7 [ & | %2 | @) | 68
Performance |Sourge Lymen 1150 | o00 | 1300 | 1095 | 1725 | 1350 | 2400 | V675 | 3005 | 2350 ) P
Dotz | 1060 | B2% | 9976 | B26 | JE7E
Color G dom Ellipze
Notw: 2" 3" dotn includez zolite glaz lere 10 deta dow:
CCT MULTIPLIER [ze00] — 2700K 3000K
e 5
80- | 80+ |HIGH | B0+ |HIGH | B0+ | 8O-
Lolor Aenderngndes | CAI | CA) | CA) | CA | CRI | CRI | CAI
Multiglier for
Lumen Qutput 072 oos Jose [ | 78 | woo 1

Ordering Example: Specify trim code end housing code to order: Example - 3131W - B1- 5- 10 - LSTAL - 8817 - 3 - 27KS - 25 - NC - 277V - DIML2 - CBZ7
JRIM ORDERING INFORMATION

DPTICAL ACCESSDRIES

TRIM  DPFTION BEVEL STYLE LENS FLANGE ANISH I:l ioraer
L1 [ ] —
ﬁ:; Fter o ogtices 221Y
NN (W wet joceson! Bl 1" Regrecs Bevel, Paisted Dl Cast 0 Clsar Mathe (AT Bavel oaly] e :fj i
.q:q‘;:l: Migsches Aeage Fialzh 5 Sorteluzefor29"end3ge) | 02 Bleck Anodized A% Sevel Oniy) ASE1E eSO next Fn-,cu,
= T AB1 1" Regress Bevel, Biack Anomzed F Frosted 10 wmee ALEE E:E:grr:i\;mm arder
Begre A1 v Regrezs Sevel Clear Masz Anodied | 0 Cjpar 13 Stessary Sromze BLWFE |\pten moezzary
L meE———- fuze ter 10 H ek ALESFM fens i comblacg
E— I miemized Grey LB 22 oztic
RAL Custom Color [zzecity RAL #) ASEIF
ENGINE SELECTONE  DIMMING DRIVER
HOUSING CODE WATTAGE CODE COLOR REFLECTOR HOUSINETYPE  WVOLTAEE OPTIONS ACCESSORIES
[ww L L]0 J.L 1 [ L] -7 -[ ]
LSTAM (M0 swusm | © | ZKS zoos s CRIZ| 0 70° beem? (NG NewConzbucson, | 12V For use with 1WarZIV | CBZ7 &7 C-Chesnel Sars
12 12w LED TKS 7008 50 LR |26 2 pesny| e o | DML piovdim s CBS? 57 C-Cheanel Cars
S416 1w LED KS 200%, £0- LRI CF chiceps Fieour f—_— lpravided :"::l":" EMIL Emergency betery T
B2 24 LED FKS II00E, 50- CRI IC wnzustion Contect Lutran 3 EL0, EMIW Erergency battery,
943 33w LE &KS 20008, 20- LRI Fatea/ Amgrs DIMLIH Lusran H ECO, 1% Fade 41 wet lzcatizn’
e DIMLEA BoclEDO0-IDMATE,
I, 30~ LRI 'DQErETTC TN pak
AWH 30008, 50+ CRI DIMLSE BoolED® 10y Lnsec L%,
4% 304 LED 1] IIKS TP00F, 0= CRI |30 30° beam Inzar comiok
WS 2000%, 20- LRI DMLEE BdoLED0-10N, 1%,
BKS z300%, 20+ CR1 EoAm LT o
DIMLEF BolEDe 104 1%, nser
SIKS 0008, 50 ORI b
ITHH Z700F, 50+ LRI DMLY Beolen DAL, L1%
30KH 3000%, 50+ CAI DHMLB BaolED DM BI%?
o with 170W only
12V | DIML3 Lutron A 2w, 1%
120V anly
see 2 Sozp MizcAdam See emesgency DIMLE Phaze 2wire frming,
pertzrmance elipze iz Sandard saluwtians chert for EM
ehart for roren aptiznz with meze T
i houzing: IV | DIMLIG 510 dim, 1% 347 cnby
lumen
. T 75 sehotin sha
o =z e
B et E1 bght mnginm Fit zwrilele mizh 5474

USAT

Lighting

WA us3l ighting.coem
Infioi usailighting com

1126 Rivar

New Windsor, NY 12553

Road T 8455658500
FE45-561-1130

2015, USAL LLC.
All ights resarvad.
All dasigrs profected by copyright,
Ravisad 12272018

Bevel ED2.1

ADDITIONAL TRIM INFORMATION

O nm= musmse 3131

I Riagress 131 Emarnency Solytions.
. . BewelED 2 1 Optical Accessories Matrix Intagral Remaote Inverter
I N[ [Fyowen and you have Howsing SERVICE [Test Svitch [Test Switch |By Otfers |
iTd 25"
T ETNE T NC Throwgh aperture X
— P 20° heam ALTSE | N/A I LF N X
] 25° heam [ T2 ) It NA X
357 pegm e A
207 heam /A ALSOE | ALZOF | 347V zennstbe cfiered with EM
Ko e — 1 [ ALS0F |
557 beam WA | AlesF | ALeoF
| 60° beam [T A1 BOF 5F
E0° heam ASEIE | N/A [T
[ewp0Pbesm [ WA | ASEIF | ASEIF
ize E iz F e fF

Chicago Plenum {24W and less) - CP
IC [ Nt

Chicago Plenum [33W and 36W) - CP

AW and less) - IC G/ Airtight EIW) - IC
iNot sw=ilable with E1 light engine|

SPECIFICATIONS

o/

N

" (Plam View)
[Plan Wiew)]

|Plan View}

TRIM: &-1/7 square aperture with = 1* regressed bevel

and 12" fange, retained by twa mounting clips. Die cact
sluminum bewel iz celf-flanged and is awsilable inwhite,
ctatiary Bronze, black, and metalized grey finiches. Al

available in black anodized ar clear matte anodized bevel
with celf-finich or with conracting painted flange. Custom

calor flanges avsilsble [provide RALFL

TRIM LENS: 35° and 30° trim is shipped with integral solite  Driver complies with IEEE C52.41 surge protection.
lenz. 107 does nat come with a solite lenz unlecs zelected
a an opfion. Frosted lens aption awsilable for both. 107 wet

location iz provided with a clear lenz.
REFLECTOR: interchangeable precizion injection molded

specular palycarbonate reflector optimized for 10°, 15% r
30* beam distribution. Nede: 107 optic requires dedicated 107 linear control are intended for use with non-Lufron confrolz. clandands.

light ergine. 1075z ot available with E1 fight angme.
ADJUSTMENT: True kot siming with center besm opi

adjuctable, with a completely topl-less mechanicm. 07-40°

lockable vertical it with 362" lockable rofafon.

FELD REFLACEABLE LICHT ENCINE: fw=ilable in 6 uman
packages. Engine iz field replaceable Sirough e aperture  gact cwitches and servicing.

without toolz. See perfermance chart for precize umen
cutput information.

COLOR: BewelED 2.1 ic svailable in § colar f=mperaturec
[2200K, Z700K, 000K, 3500K, L000K]. 2 color options are

Bghtly binned for ficure-to-ficure color concictency within

& 2-5t=p MacAdam Ellipse. 80+ color rendering index

prowided standard. 30+ CRI available for 2700K and 3000K

CCTz 2200K iz not avedlsble with E1 light engine.

RATED LIFE: Based on IESNA LMB0-2008 50,000 hours at
70% lumen mairtenance (L0}

THERMAL MANAGEMENT: Proprietary high performance  CEILING CUT OUT: 5-1716™ = 5-1/16”

sluminum die cazt hestcink for maximum LED [ife Ambient
temperatures ot fichure location chould not exceed 30°C HOLEIIE;_.#JI-Ww:_Squa@ {cowered by US
during normal operation. Pat. No: US 7,832.838) hausing allcws alignment af
cquare aperture up o 20° rotafion] after houzing
FIELD REPLACEABLE DRIVER: 0-10v, 100%-10% colid ctate  inctalistion and prior to finish ceiling inctallation.
electranic constant current driver with a high power foctor  Fabricabed of 20 ga. gabvanized cteel with thr wine
provided standard and seurces 2mA. Specify 120V or 277V J-bow, 4in 4 cut at min. 807C, #12 AW thru branch
circwit wiring. |C-rated housings for use with W,
12W, and 18W light engines cnly are rated for direct
contact with spray foam insulafion of R-42 or | i
rated houzing iz ot awsilsble with E1 light =ngine.

LISTINGS: Dry'Damp. Wet location cption availzble

wiith B1 trim only. NRTL/CSA-US tested fo UL

BEW wnion made. Energy Star Qusalfied
DIMLIS and DIMLE dimming drivers saunce 2mA. Specification V2. Fleace see

. EMERCENCY: Fistures provided with a ramate tastowitch  Cergy Starwe for mact madsl #2 incluged in

are provided with o 24 lead length for location of the the listing. Fleazz note that the follawing apfians

tect switch. Fixores thet have no USAI EM option may b 07 Rt Energy Star qualfisc: Z2KZ, 27KH, and 30KH

conmected o an inverter |by others) for emergency lighting. light engines: El light engines: 3-13, 3-21, and A3

Ses smergency salufians chart for more information on BN im chylex Frozied lenc and EM optionz. CEC/Title

24 Compliant wp to 16WW maximum. See CEC websie

for exact models included.
o ]

DIMMING OPTIONS: Muftizle dimming drivers svailable.
See compativility chart attached. Some an-Eme delay may
be experienced depending on contral cystem woed. Mote:
DIMLEA and DIMLEE logarithmic centrel are intended for
wze with Lulron control systemz: DIMLES and DIMLEF

MOUNTING: Butterfly brackets and adjuctshle nailer barz
with integral nailz provided. Mailer barc are extendible fram WARRANTY. 5 yzarz
14 b 24" cenders. C-channel bars are optionalby avadable NOTES:

for acousticsl ceding applications. )

= Nat far uce in carrozive environment.

MAXIMUM CEILING THICKNESS: Az per drawings abowe. = Use of prezzurs washer voids warranty

ACCESSORY HOLDER: Snag in accessory holder shipped  PHOTOMETRICS: Conzult factory or websits for IES
with fixture. filez. Tested in accordance with IESNA LMTS-2008
107 mccey E” cize lenz, maximum 2

25" mccey ize lenz, maximum 2

30° accepts “F cize lenc, maximum 2.

wyr usaiighting com 1126 Avar Aoaa T 845-555-2500 ® 2015 USAL LLE.
o usallighing.ccen Mew Windsor, NY 12553 FB4S-5SI1-1130 Al Hghts ressrved
) 2l designs protacied by copyright
Lighting Ravised 0V14/2018
=

Nilighting design
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Specifications

SPECIFICATIONS

TRIM: 4-1/2" square aperture with a 1" regressed bevel
and 1/2" flange, retained by two mounting clips. Die cast
aluminum bevel is self-flanged and is available in white,
statuary bronze, black, and metalized grey finishes. Also
available in black anodized or clear matte anodized bevel
with self-finish or with contrasting painted flange. Custom
color flanges available (provide RAL#).

TRIM LENS: 25° and 30° trim is shipped with integral solite
lens. 10° does not come with a solite lens unless selected
as an option. Frosted lens option availahle for both. 10° wet
location is provided with a clear lens.

REFLECTOR: Interchangeable precision injection molded
specular polycarbonate reflector optimized for 10°, 25° or
30° beam distribution. Note: 10° optic requires dedicated 10°
light engine. 10° is not available with E1 light engine.

ADJUSTMENT: True hot aiming with center beam optics is
adjustable, with a completely tool-less mechanism. 0°-40°
lockable vertical tlt with 362° lockable rotation.

FIELD REPLACEABLE LIGHT ENGINE: Available in 6 lumen
packages. Engine is field replaceable through the aperture
without tools. See performance chart for precise lumen
output information.

COLOR: BevelED 2.1is available in 5 color temperatures
(2200K, 2700K, 3000K, 3500K, 4000K). All color options are
tightly binned for fixture-to-fixture color consistency within
a 2-Step MacAdam Ellipse. 80+ color rendering index
provided standard. 90+ CRI available for 2700K and 3000K
CCTs. 2200K is not available with E1 light engine.

RATED LIFE: Based on IESNA LM80-2008 50,000 hours at
70% lumen maintenance (L70).

THERMAL MANAGEMENT: Proprietary high performance
aluminum die cast heatsink for maximum LED life. Ambient
temperatures at fixture location should not exceed 40°C
during normal operation.

FIELD REPLACEABLE DRIVER: 0-10V, 100%-10% solid state
electronic constant current driver with a high power factor
provided standard and sources 2mA. Specify 120V or 277V.
Driver complies with IEEE C62.41 surge protection.

DIMMING OPTIONS: Multiple dimming drivers available.
See compatibility chart attached. Some on-time delay may
be experienced depending on control system used. Note:
DIMLBA and DIMLGE logarithmic control are intended for
use with Lutron control systems; DIMLEB and DIML6F
linear control are intended for use with non-Lutron controls.
DIML15 and DIML6 dimming drivers source 2mA.

EMERGENCY: Fixtures provided with a remote test switch
are provided with a 24" lead length for location of the
test switch. Fixtures that have no USAI EM option may be

connected to an inverter (by others) for emergency lighting.

See emergency solutions chart for more information on EM
test switches and servicing.

MOUNTING: Butterfly brackets and adjustable nailer bars
with integral nails provided. Nailer bars are extendible from
14" 10 24" centers. C-channel bars are optionally available
for acoustical ceiling applications.

MAXIMUM CEILING THICKNESS: As per drawings ahove.

ACCESSORY HOLDER: Snap in accessory holder shipped
with fixture.

10° accepts “E” size lens, maximum 2.

25° accepts “F" size lens, maximum 2.

30° accepts “F" size lens, maximum 2.

CEILING CUT OUT: 5-1/16" x 5-1/16"

HOUSING: All-Ways Square® (covered by US

Pat. No: US 7,832,889) housing allows alignment of
square aperture (up to 20° rotation) after housing
installation and prior to finish ceiling installation.
Fabricated of 20 ga. galvanized steel with thru wire
J-box, 4 in 4 out at min. 90°C, #12 AWG thru branch
circuit wiring. IC-rated housings for use with 9V,
12W, and 16V light engines only are rated for direct
contact with spray foam insulation of R-42 or less. IC
rated housing is not available with E1 light engine.

LISTINGS: Dry/Damp. Wet location option available
with B1 trim only. NRTL/CSA-US tested to UL
standards. IBEW union made. Energy Star Qualified
under Luminaires Specification V2.0. Please see
Energy Star website for exact model £#s included in
the listing. Please note that the following options
are not Energy Star qualified: 22KS, 27KH, and 30KH
light engines; E1 light engines; B-13, B-21, and AB
trim styles; Frosted lens and EM options. CEC/Title
24 Compliant up to 16WW maximum. See CEC website
for exact models included.
WARRANTY: 5 years @ @'; @
4 us v
NOTES: ENERGY STAR
* [\ot for use in corrosive environment.
* Use of pressure washer voids warranty.
PHOTOMETRICS: Consult factory or website for IES
files. Tested in accordance with IESNA LM79-2008.

Elighting design lab



HOW TO SPECIFY

Ordering Example: Specify trim code and housing code to order: Example : 3131W - B1-S - 10 - LSTA4 - 8412 - C3 - 27KS - 25 - NC - 277V - DIML2 - CB27
TRIM ORDERING INFORMATION

OPTICAL ACCESSORIES

8416 16W LED
8424 24W LED
8433 33WLED

30KS 3000K, 80+ CRI
35KS 3500k, 80+ CRI
20KS 4000k, 80+ CRI

CP Chicago Plenum

IC Insulation-Contact
Rated / Airtight 3

{provided standard)
DIML4E LutronSECO,5%5%
DIMLAH Lutron H ECO, 1% Fade %5

EML Emergency battery 7

EMLW Emergency battery,
wet location 7

TRIM  OPTION BEVEL STYLE LENS FLANGE FINISH {Order -
Ordering Codes
| 33 ‘ — | B |:| - |:| _ |:| AL1OE Refer to optical Clealil\-'
I w Wet location ! B1 1°Regress Bevel, Painted Die Cast N No Glass (use for 107 01 Clear Matte |[AC Bevel only) AL15E accessories specify
Square Matches Flange Finish e o : AL30E matrix on next | 3Uantty
Adjustable 3 g _ § Solite {use for 25° and 30°) 02 Black Anodized (AB Bevel Only) ASGIE |Toir o0 M Tin your
1.. AB1 1" Regress Bevel, Black Anodized _ F Frosted 10 White AL20F Eegmspreads 9 order
Regress AC1 1" Regress Bevel, Clear Matte Anodized [ ¢ )gar 13 Statuary Bronze AL3OF |\uhen accessory
. ) ) |use for 10°) 21 Black ALAOF |iens is combined
Wet locetion, use with B1 ] ALSSF |with 10° and
trims only. 28 Metalized Grey ALBOF [25° optics
RAL Custom Color (specify RAL #) ASE1F
HOUSING ORDERING INFORMATION
ENGINE SELECT ONE DIMMING DRIVER
HOUSING CODE WATTAGE CODE COLOR REFLECTOR HOUSING TYPE  VOLTAGE OPTIONS ACCESSORIES
stas | - | e L -] -] i
LSTA4 8409 9W LED c3 22KS 2200K, 80+ CRIZ |10 10°beam 2 |NC New Construction, 120V For use with 120V or 277V CB27 27" C-Channel Bars
8412 12W LED 27KS 2700K, 80+ CRI |25 25° beam® allin one T DIMLZ 0-10V dim, 10% CB52 52" C-Channel Bars

27KH 700K, 90+ CRI DIMLGA Hdol D) G-10V,01%,

loganthmic / Lutron controls
30KH_3000K, 90 CRI DIMLGB EldoLED 0-10V Linear,0.1%,
8436 36WLED | EI 27KS 2700K, 80+ CRI |30 30° beam linear controls
30KS 3000K, 80+ CRI DIMLGE BdoLED 0-10V, 1%,
logarthmic/Lutran controls
51 350K, 80 CA DIMLSF EldoLED 0-10V, 1%, f
40KS 4000K, 80+ CRI EldolED -10V, 1%, Fnear

27KH 2700K, 90+ CRI
30KH 3000K, 90+ CRI

DIML? EldolED DALI, 0.1%
DIML8 EldolED DMX, 0.1% 5
For use with 120V only

120V DIML3 Lutron A 2-wire, 1%
120V only

DIML19 Phase 2-wire dimming,

See emergency

See 2 Step MacAdam - 1% 120V only * 58
L . - ¥

performance ellipse is standard .JDII_.ItIEIHS _r.hartfor EM -

chart for for all options with these For use with 347V only

precise housings v DIML15 0-10V dim, 1% 347 only

lumen

nformation. 4 7 See emergency solutions chart
2 Not available with E1 ¥ Not aveilable with E1 N/ with SW, ! ]
light engine light engine 5 /A with 33W for more details on EM options.

& N/A with E1 light engine Not gvailable with 347V

Vi
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Light Energy Efficacy Colar ACcuracy

LEghL + Ene rey A - 400 Im + 500w/t DEStripLiUn Performance Summany
{Im) (W) (Im/)  (CRI) {R3) (SDCM)
arsion NT1-AA4D 4ft luminaire CCT Color 4000K | 16BE | 19.32 87.3 B2.8 | 101 .
100% On T
: emperature -
A Lumens 500K | 1712 15.2 a9 836 | NMb <2
Hefplai fEki CCT 4000 K 3000K | 1633 | 191 86 | 826 | 7.4 | <2
CANDLEROWER DISTRIBLITICRN LURMEN SUMMBRY LLIMINAKTE DATA L0
e o it e e g L T Lumens Lamp Pt Ve 0 4w
o 153 153 E -] E -] E -] n-kr T A . 45 M Aa WIS
5" Lk 1] 4l 41 “1h Aant L n-RT b ] A m £e LALE  wmelm  ama P h .
LR R L L 09T KHE MNA 100 i L anEn B OtOI I letrIC
&MY 30 4B MIE BEQ BM el BLART n HA a e RnE T AN
T i gt o1s T omir m m i [T —— . . g s - "
—— __ o e e e maa aimr wEE NA M a B wmF g6am Data
‘fightmg fﬂﬂtﬂ' 55 ME 544 5 S48 I B0
______ o - 5 3] a4t n by ] Tha 2:an
Lighl Duipu (Lurssas) 1886 m oo 8 T L a1 w5 CO-EFFICIENTS OF LITILIZATION
i LE i CrUNE R - T i7 % Floor -
" ] 1 1 1 1 Celling an L 50 n L n
Eo?mmufm . o o o o o o b el OERoanom m %1 L I %1 %1 n
oo n 5 5 5 5 0@ N e e TE IS 6 moW WE I WE 0E WD
e " " " " " " 1 WH 03 & 9 1 1 M L 93 EE A9 HE a2
0 0 8 0 0 a : mmme mEE ma wm @8 @
™ m—-m P EH] 0 0 1] 1] 1] 0 q BlOEA B 5] k] ;:3' (¥ g &y £F & [ ;H
,,,,,,, 1 i1 i1 i i a1 A} E MOBEl 3l dE TR0 & |5 ] 55 A1 53 41 an
el e e 0 b 0 0 0 o ? :B B 45 35: B :n ﬁ srl f: 5: :: 48 i: :5
ioad o403 oA ak 4 A a
——— o . : : : : BB M5 R a3 ao@ bH
S wee A A A A a4 5 5 40 3 O B A0 X 3B R T - T
ikl Bl 0 0 0 0 0 1] ] I PO L R F | 49 36 A LA E | EL L | EE R | i

Integrating Sphere and Photometric results at A000K B lumens, by an independent accredited testing laboratony per IES LM-79-2008 and ANSI C78 377-201.
Results for 30008, 3200k scaled based on integrating sphere results of MB1-B. Candlepower Distribution scaled per total lumens of Integrating Sphere results.
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Candela Distribution

Candela distribution curves are normally represented
In polar form with the luminaire at the center.

1. C-plane angles: 0* s C < 360°
2.y -angles: 0" <y < 180°

Elighting design lab



Industry testing equipment

Integrating Sphere- Lumens

Goniophotometer - Distribution Glighting design lab



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

LED Damp Rated High Bay

JCBL

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

(I
\

/-\" o‘d\M%‘\\\

e <
4ppsV

C.E.C.
TITLE

20

COMPLIANT

(A L/THONIA LIGHTING

JCBL LED Damp Rated High Bay

OPERATIONAL DATA.
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So many options so many variables
Le.ld times will vary depending on options selected. Consult with your sales mpresentative,

Example: JCBL 24000LM SALR MVOLT GZ10 40K 70CRI 5(6

JCBL GI10
Color Color rendering
Series | Lumens Reflactor’ Lens'? Voltage Driver temperature index
JCBL SonoLM 5000 DALR  Diffuse aluminum (blank)  Open bottom MVOLT  120-277V G0 0-10V 0K 00K TOCRI 70CRI
lumens DALRN  Diffuse aluminum HVOLT  347-480V dimming | 35k 3s00K | EDCRI 80CR
12000LM E}?S:S narraw _ For use with aluminum reflactors 120 1200 a0k 4000k s0CR 90(El
sonoll 15000 SALR  Specularaluminum | a1pgp  Drop prismatic 0 208 S0k 5000K
jumens | AR Frosted acryiic ALCON  Conical w2
meesll 18,000 ACR Clear acrylic ALFEL  Flat prismatic m o
lumens PLCR  Clear polycarbonate 347 47V
MO0OLM 24,000 For use with acrylic and 480 480V
[umens polycarhonate reflectors
I0000LM 30,000 ACRDRP  Drop prismatic
lumens ACRCON  Conical
ACRFGL  Flat prismatic
Defivered | Deliversd | Delivered | Delivered | Deliversd | Doliverod | Delivered | Delivered | Delivered | Delivered | Delivered | Delivered
Lumen | Imput | Ambient Open lumens fumens |wmens lumens lumens lumens lumeens lumens lumens [umeens lumens lumens | Comparable
pacage | Watts | mting | Reflactor | 3000KCCT, | 3500K CCT, | 4000KCCT, | 5000K CCT, | 3000K CCT, | 3500K CCT, | 400K CCT, | 5000KCCT, | 3000KCCT, | 35008 CCT, | 4000KCCT, | S000KCCT, | Hight source
ToCRI ToCRI TR TRl S0(RI s0(RI n| &0CRI S0{RI SoCh S0CRI S0RI
DALR 15277 25033 26708 26708 213847 14562 5030 25516 19554 HIT0 20085 20985
DALRN 24084 24766 15448 15448 am 13403 13857 14312 11 ) 19313 19955 19595
SALR 25512 26034 26957 26057 24068 1470 BN 25753 15736 A58 21180 21180
ACFR 27763 28549 19334 10334 26152 164977 750 28025 477 063 23049 B9
{-40°F-407T) - . _ - S-lampTSHD,
0000 B6 | o o) ACFRH 17483 18261 pLIES 0038 15827 26705 M 17742 160 TH038 12816 1816 oW D
ACCR 17833 642 T30 20430 26097 17065 ITim 28116 NHT 11335 23124 214
ACRN 26028 17691 IB453 18453 25404 26166 26674 7& 20831 11594 12356 11356
PR 25509 26231 953 26953 24065 M4TET 15269 25750 15734 0456 21178 178
PLCRN 24634 15383 26081 26081 23187 13985 14451 214917 159095 19794 20452 Az

Wattage
Lumens
Reflector
Optics
Lens
CCT

CRI

4K,
/0CRI

3K,
90CRI

30,000
nominal
lumens.
236

125 l/w

80 l/w




Luminaire Efficiency

The efficiency of a luminaire is expressed as the ratio of lumens emitted
by the luminaire to those generated by lamp or lamps used therein.

DELIVERED PERFORMANCE
BevelED21 .+ —"» | 9Watts | 12Watts | 16 Watts | 24 Watts | 33 Watts | 36 Watts

ADJUSTABLE " - -o/ 90+ 90+ 90+ 90+ 90+ 90+
80+ |HIGH | 80+ |HIGH | 80+ | HIGH | 80+ | HIGH| 80+ |HIGH| 80+ |HIGH

Color Rendering Index | CRI | CRI | CRI | CHI CRI | CRI | CRI | CRI CRI | CRI | CRI | CRI

25°/30% |Lumens per Watt 95 14 81 64 81 b4 75 b9 b4 h3 89 69
Performance |Source Lumens 1150 | 900 | 1300 | 1025 | 1725 | 1350 | 2400 | 1875 | 3025 | 2350 | 4150 | 3250
Data |Delivered Lumens 850 | 675 | 975 | 750 | 1300 | 1025 | 1800 | 1400 | 2250
10° | Lumens per Watt 116 91 99 76 99 1l 92 72 81
Performance |[Source Lumens 1150 | 900 | 1300 | 1025 | 1725 | 1350 | 2400 | 1875 [ 3025
Data |Delivered Lumens 1050 | 825 | 1175 | 925 | 1575 | 1225 | 2200 | 1700 | 2750
Color Consistency 2-Step MacAdam Ellipse

Mote: 25°/30° data includes solite glass lens. 10° data does not include lens.

CCT MULTIPLIER  [2200K|  2700K 3000k  |3500K |4000K

90+ 90+
80+ | 80+ |HIGH] 80+ JHIGH 80+ 80+
Color Rendering Index CRI CRI CRI CRI CRI CRI CRI

Multiplier for
Lumen Output 0.72 1 094 | 078 | 1.00 18 1.00 § 1.06

90+ CRI is not available for 2200K, 3500K, or 4000K — T —

Elighting design lab




What is the LED equivalent in delivered lumens?

CFL fixture; 83-watt w/ 4- LED-A: 24-watt w/ 2558 lumens LED-B: 22-watt w/ 1898 lumens
1800 lumen lamps= 7,200
total lumens.

Elighting design lab



CFL fixture efficiency — 37%

After the luminaire efficiency of
37% is applied to the 7200
lamp lumens then the luminaire
lumens= 2660

.
— General

Label |oM1732-40F 26 | Tao |

D ezcriptian IEM'I 72

LI Defaults. .. |

Pole or [~ Pendant Mounted

% Dynamic: Attach to 2= ||:|
= Static; Length = I

Descrption T Clazzification T LCS

_Euer:::l;rl;er Lam Murnber OF Lamps [ rangenent [ pimbok
P |1 800 Re_f4 SINGLE CIRCLE DOWN LS Render Mode
- - > )
Lurninaire Lurnens IEEEEI fficiency [3) a7 = @ Housing .
Luminaire ‘w atts Igg 5/F Ratio |1 Luminous I_
Tatal LLF I‘I JuiNn] Specify. .. |
- - 2 fum Length I':'_ CIRCLE COWN LS Model Mode
hous Bow: LLHC |.|:|_?|:|5 |.|:|_?|:|5 |.|:|_25 @ Like Wiﬂa‘tﬂm
URHC [o705  [ovos | [ozs JFoel =1 M
— Photornetric File
& Candela ¢ LCS

[TEST]OB017

[TESTLAB] LUMIMAIRE TESTIMNG LABORATORY, IMC.
[I5SUEDATE] 04-12-2004

[MAMUFACT WSS LIGHTIMG

[LUMCAT] C1732

[LAMPCAT] GE F2BDE=/SF-35/4F
[BALLAST] TWw0 AC ELECTROMICS TP2/26RS LY

I[ESMALM-E3-2002
4 m |

Filename: C:\UsersstrandehDesktophD ocuments'.class presentationzshCFL «

[LUMINAIRE] FORMED ALUMIMUM HOUSING, FORMED WHITE EMAM
[LAMP] FOUR HORIZOMTAL 26 wATT DOUEBLE TUBE COMPACT FLUC
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What is the LED equivalent in delivered lumens?

CFL fixture: 83-watt w/ 4- LED-A: 24-watt w/ 2558 lumens LED-B: 22-watt w/ 1898 lumens
1800 lumen lamps= #2060

total lumens.

After the luminaire efficiency of
37% is applied to the 7200
lamp lumens then the luminaire
lumens= 2660

Elighting design lab



LED A lists “source lumens’

We don’t know what the
luminaire efficiency is.

LED PERFORMANCE - 3500K STANDARD
120-277V - 3500K, 82 CRI - L8O rating - 60,000 hrs - L70 rating (projected) - 100,000 hrs

Amperage rated @ 110V input
Operating ambient temperature: -20°C/-4°F - 40°C/ 104°F

Standard 3500K source lumens noted. Consult Brownlee.com for performance of all CCTs.
BGLED - 6W nominal, .05 AInput - 658 Im - 114 Im/W

B12LED - 12W nominal, .10 Ainput - 1422 Im - 120 Im/W

CYLED - 9W nominal, .10 Ainput - 1072 Im - 122 Im/W

C17LED - 17W nominal, .15 Ainput- 1829 Im - 111 Im/W

C24LED - 24W nominal, .20 A input - 2558 Im - 107 Im/W

C3/LED - 37Wnominal, 30 A nput- 3837 Im - 104 Im/W

C49LED - 49W nominal, 40 Ainput- 5116 Im- 107 Im/W E| ighting design lab




LED B lists “delivered lumens’

Performance

Input Wattage 21.8
Input Voltage Range (V) 120
Delivered Lumens (Im) 1898
Efficacy (Im/W) &7.0
Color Rendering Index (CRI) &0
Color Temperature (CCT) 3000
Equivalent Wattage 100W Inc.
Beam Angle 0O

Power Factor 0.00

MAX THD (%) O
Min. Ambient Temp (°F) 0O
Max. Ambient Temp (°F) 104

Elighting design lab




Luminaire lumens or Delivered lumens are
derived from absolute photometry*

rghtmg facts

A Program of the U.S. DOE

Luminaire lumens Light Output (Lumens) 1100
Watts 17.6
Lumens per Watt (Efficacy) 62.5

Color Accuracy 80
Color Rendering Index (CRI)

%;gt!?atte% g!)%l; Temperature (CCT) 2 7 0 0 (Wa rm W h ite )

Warm White Bright White Daylight

2700K 3000K 4500K 6500K

— -
All results are according to IESNA LM-79-2008: Approved Method for the Electrical and
Photometric Testing of Solid-State Lighting. The U.S. Department of Energy (DOE) verifies

Model Number MLZ2LAT17/SABNIP827 product lest dala and results.

Visit www.lightingfacts.com for the Label Reference Guide.

**Old style” photometry is called Relative Photometry. :r:::.mw 3
This is where the luminaire efficiency is applied to the

total lamp lumens ﬁlighting design lab




Poll- Luminaire efficiency Is:

mo o ® >

Not always relevant with LED fixtures.
Dependent on CCT.

Varies depending on components.

Is Measured in Foot-Candles

The % of light out of the fixture relative
to the light from the source.

Elighting design lab




Is this an effective solution?

E@Iighting design lab




Is this an effective solution?

(B

E@Iighting design lab




Luminaire Check List

Will the distribution of the fixture put
light where | want it?

Whatlight source does it take

Will that source do what is intended
Is the LED source replaceable

Is the overall size compatible

Will the controls be compatible

Are there equivalent vendors
Constructability issues?

CourtesyH Lighting Services Inc

Elighting design lab




Luminaire Check List

Is the frame durable enough
steel, brass, aluminum, plastic, ‘pot metal’, cast, stamped

Is the finish durable enough
lacquered, painted, raw’, UV stabilized

Is the lens durable enough
glass, styrene, acrylic, paper, mica, alabaster, UV stabilized

':‘?5 Oregon State Capitol
NMglighting d®sign lab




Luminaire Check List

Are there any special power requirements
Low voltage, 277-volt, remote transformer / driver

Does the fixture have any built-in electrical components
driver, transformer, photo-cell, motion sensor, batteries, switch

Is the fixture on any recognized Lists
DLC, Energy Star

Are there any issues with driver compatibility

A Courtesy: Esko Design
Elighting design lab




Luminaire Check List

Is the fixture from a reputable manufacturer
= UL listed, factory address available, spare parts
Warranty
= Are you expecting a 5- or 10-year warranty to be honored by a 2-year-old company?
Why s it priced the way it is

= Are there any hidden costs WARRANTY LED ENGINES
= EXpensive parts, hard to maintain

TERRALUX warrants to the original buyer only each LED Module and Engine to be free from defects in materials and warkmanship for the Warranty
Pericd listed below, starting from the date of shipment to the original buyer. The LED arrays used in these products will only be considered defective
when 10% or more of the LED's fail to illuminate. Upon any failure of a product to comply with this warranty, TERRALUX's sole obligation, and buyer's
sole remedy, is to refund the purchase price or repair or replace the unit and retum it to the original buyer, freight prepaid. This express limited
warranty is subjact to the terms and conditions outlined below,

TERRALUX

TERRALUX product Part Number Warranty Period 1
Low Woltage MR-16 Engine TLM-R16B, TLM-16C, TLM-R16L 60 months | 5 years
Line Voltage Linear LED Engine TLM-LO4, TLM-L06, TLM-LO& 60 months | 5 years
DLR7-H LED Downlight Retrofit TLE-DLRYH 60 months | 5 years

COMPANY DLRE&-H LED Downlight Retrofit TLK-DLRGH 80 months [ 5 yvears
Dy Downlight Retrofit Products TLE-DREA,DREA,DR10A, DREEA, DRVA 120 months [ 10 years

Terralux Rebrands to Sielo D Downlight Fixtures TLF-D6A,D8A,DVEA,DVBA, D104, DEEADVA 120 months [ 10 years
MR16 LED Trackhead TRE-R1GC1 60 months / 5 years
Decorative MR16 LED Lamp TLL-R16A 36 months / 3 years
Sa Surface Mount Engines TLM-DOBA, TLM-5R95A, TLM-D12A 84 months [/ 7 years
LED Recessed Downlight TLF-DLSQ8 120 months [ 10 years
LED Recessed Retrofit Kit TLK-DLSOSE 120 months / 10 years
Line Voltage Spot Engine TLM-R204 60 months / 5 years
Wall Sconces TLF-WSC118 60 months / 5 years
Flush Mount Ceiling Fixtures TLF-CFA14, CFE14 60 months [ 5 years
Stairwell Fixture TLF-5L12, SL24, SL48 120 months [ 10 years

ﬁlighting design lab




Luminaire Check List

Are there environmental factors to consider
Temperature sensitive components, proper ventilation, dirt, gasketing

Is the fixture rated for the location it will be installed
insulation contact, wet location, flammable vapors, local codes

Canyon Ranch Spa Club Photo courtesy of BP.com
RTKL / HKS

Elighting design lab



Architectural Integration

Integrated into the
architecture

Unobtrusive

Visible but minimal in
appearance so that they
don'’t call attention to
themselves

Noticeable and
responsive to the style of
the space

B Plymouth Church
Elighting dé&sign lab




Poll- The most effective luminaire:

Is energy efficient.

Has appropriate color qualities.
Puts light where it is needed.
Has low operating costs.

Is controllable.

All of the above.

mmoow>
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Thank You!
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And now — a few words from LDL

Elighting design lab




Upcoming LDL Online Events

LDL Course Delivery Date Time
Cost-Effective Code Compliance: Building Envelope Sept 14 10:00 - Noon
Heat Pump Water Heaters — Why and How — Part 1 Sept 15 10:00 -11:00
Heat Pump Water Heaters — Why and How — Part 2 Sept 16 10:00 - 11:00
Cost-Effective Code Compliance: Lighting Sept 21 10am — Noon
Cost-Effective Code Compliance: HVAC Sept 28 10am - Noon

Today’s slide deck and previous online courses
can be found on our website

ﬁlighting design lab



https://www.lightingdesignlab.com/cost-effective-code-compliance-building-envelope
https://www.lightingdesignlab.com/introduction-central-systems-heat-pump-water-heating-part-1-whys-and-hows-heat-pump-water-heater
https://www.lightingdesignlab.com/introduction-central-systems-heat-pump-water-heating-part-2-how-select-and-design-heat-pump-water
https://www.lightingdesignlab.com/cost-effective-code-compliance-lighting
https://www.lightingdesignlab.com/cost-effective-code-compliance-hvac
https://www.lightingdesignlab.com/resources

Click = Call = Connect

» Eric Strandberg
» 206-817-7142
» eric.strandberg@seattle.gov

Visit us online OR Email Us

lightingdesignlab@seattle.qov

Education Resources
Advance your knowledge of Linking you to programs and
complex lighting systems and technology experts that
energy-efficient strategies. enhance your projects and .
From the science of light to the support your business TOdayS S“de dECk
best practices of design... W||| be pOS’[ed

I
Lo o e

Elighting desig2n lab



http://www.lighitngdesignlab.com/
mailto:lightingdesignlab@seattle.gov

Please take the online survey once you exit the webinar

We’ll SEE you on the next call... ©
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