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Avraham Mendall Mor, IALD, LEED AP, MIES

A Graduate of the University of
Kansas.

A Lightswitch since 2004, Partner 20(

A Past experience as a project mana
for specialty distributor

A Been a Lighting Designer for 10+
years

A One of the youngest designers to
become a professional member of
the IALD

A Spoken around the country about
LEDs and Lighting Design 20+ time
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Multidisciplinary Lighting &
Visual Design Practice
Serving a diverse range of
clients since 1993

Large Team of Designers,
Associates, and Support Staff

Nationwide Coverage
Chicago
New York
San Francisco
Los Angeles
Orlando
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Two Divisions

AArchitecture AEntertainment

AMuseums AEnvironments
AEvents
AMuseums

Hidden Wires Visible Wires
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LightswitchArchitectural is not a registeredprovider with the
AIA°- CES You will need to selfreport this class
Documentationfor doing so will be provided at the end of
the classlf you would like a certificate of completion please
completethe form on the table

This programdoesnot includecontent that maybe deemedor
construedto be an approvalor endorsementof any material
of constructionor any method or mannerof handlingusing
distributing,or dealingin any materialor product Questions
related to specific materials,methods,and serviceswill be
addressedt the conclusionof this presentation
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Learning Objectives

A What is Light
A Lamp Technologies
A Color Media

A Examples of Use & Hands On
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5 Steps:
1. Radiant energy
. Strikes an object
. Object absorbs/reflects ligl
. Light excites the retina
. Produces a visual sensation
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Radiant Energy

Electromagnetic Spectrum
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Photoreceptors

Rods(responsible for night and peripheral vision)
I Most sensitive of all receptors, low light level vision
I One type of receptors, one sensitivity curve [ “;rg“g rz‘*‘“{‘{
I Located in peripheral retina el i” | \1;‘
ibre)

t‘umgmgmﬁwq

Cones(responsible forcolor vision and detall at
normal interior or exterior lighting levels)

I Short, medium and long wavelength response

| Three types, three sensitivity curves

I Less sensitive, high light level vision

I Highly concentrated at fovea
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Subtractive Color Mixing

Yellow+ Cyan= Green

Cyan+

+ Yellow =

Yellow+ Cyan+
= Gray



http://upload.wikimedia.org/wikipedia/commons/1/19/SubtractiveColor.svg
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Additive Color Mixing

+ Green= Cyan
+ Green=Yellow

+ + Green
=Whiteish

Yellow + = Whiteish


http://upload.wikimedia.org/wikipedia/commons/c/c2/AdditiveColor.svg
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Spectral Power

A The output of a light source can be characterized
Its relative power at each wavelength

A When this information is graphed (power vs.
wavelength), we call it the

Spectral F Distribution
(S°D)
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Incandescent

Incandescent Light
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High Pressure Sodium
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Ceramic Metal Halide

Representative Spectral Power Distribution of MasterColor® 3K Lamps

3000 K
MasterColor® 82 CRI

4000 K

MasterColor® 90 CRI
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Radiant Power (uW/SnmiLumens)
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LEDs

Intensity
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Spectral Reflectance
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Light Source Color

Color appearance of the source:

T30 COLOR TEMEEETIT 66T

Color Temperature is for Incandescent and Halogen

ONLY

Representati ve Spectral Power Distribution of MasterColor® 4K Lamps
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CIE Chart
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Typil cal

Clear blue sky $1510]0].¢

Daylight Fluorescent 6300 CC
Clear MercuryVapor 6000 CC
Clear Metal Halide 4500 CC
oCool 6 f | uadz106GcCCx

Tungsterhalogen 3200K
oWar mé f | u dB008GCCE
Incandescent 2700K
High pressure sodium 2200 CC

C C im0k

Daylight Metal Halide
5,500K

Cool White Fluorescent

4,200K

Std. Clear Metal Halide
4,000K

/1 Warm (3K Metal Halide
/3,200K

/ Halogen
/ |_-3,000K

Ll Standard Incandescent
2,700K

High Pressure Sodium
2,200K

C
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Color Rendering Index

Al14 standardized refere
colored objects being illuminated by the lamp In

Sl(ESIEE 8 Pastel Colors

4 Saturated
Colors

2 Skin Tone
Colors
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Color Rendering Index

ACRI-8 standardized refer
colored objects being illuminated by the lamp In

guestion

L

A CQS- 15 Munsellsamp

es to represent colored

objects being illuminated by the lamp In question
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Lamp Technology

Incandescent

The Halogen Regenerative Cycle
Tungsten Atom @  Halogen Atom &  Oxygen Atom @

; l\3;3

Tungsten Filament Formation of Tungsten Deposited
aporization Tungsten OxyHalide on Filament

(a) (b) Figure 1 (c)



http://upload.wikimedia.org/wikipedia/commons/4/49/Wolfram-Halogengl%C3%BChlampe.png
http://en.wikipedia.org/wiki/File:Gluehlampe_01_KMJ.png
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Lamp Technology
Fluorescent
&

Compact Fluorescent

Compact Fluorescent Base Types
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Triple TwinTube 2-pin



http://upload.wikimedia.org/wikipedia/commons/8/8e/Germicidal_UV_discharge_tube_glow.jpg
http://upload.wikimedia.org/wikipedia/commons/7/75/Germicidal_Lamp_2.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c4/Elektronstarterp.jpg
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Lamp Technology

High Intensity Discharge
HID
MH, CMH, HPS, LPS

7, ",
—

Sodium-mercury amalga

A.C. voltage Ballast



http://upload.wikimedia.org/wikipedia/en/4/44/High_pressure_sodium_lamp.svg
http://upload.wikimedia.org/wikipedia/en/2/2b/Closeup_Metal_Halide_Lamp.jpg
http://upload.wikimedia.org/wikipedia/commons/0/04/MV_Lamp_175_W.JPG
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Inside a

Light Emitting

Lamp Technology

Light Emitting Diode
LED

Emitted Light
Beams

Diode

Transparent
Plastic Case

Terminal Pins

Epoxy lens/case

Wire bond

Reflective cavity

Semiconductor die

Anvil

Post } Leadframe

Flat spot



http://upload.wikimedia.org/wikipedia/commons/f/f8/LED_Labelled.svg
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Color Filters

A Gel

A Glass

A Dichroic



http://upload.wikimedia.org/wikipedia/commons/4/49/Dichroic_filters.jpg
http://upload.wikimedia.org/wikipedia/en/a/a1/Many_color_gels.jpg
http://upload.wikimedia.org/wikipedia/en/4/46/Filter-optics-1.jpg

Color in Design
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Color in Design
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Color in Design
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