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What Is light?



Assessing Light, UV, and IR
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SMASHED OPEN BULB REMOTE PHOSPHOR
SHOWING LEDs DISK SITS OVER LEDs



BLUE LEDS
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Assessing Light, UV, and IR
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Optical energy assessments.....
 Light

« Material Damage

« Circadian Response
« Optical Safety

Assessment Criteria

1. Action spectra

2. Quantity of action spectra
3. Duration of exposure
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ACTION
SPECTRA
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QUANTITY



METRIC UNIT

USE
Luminous * Lumen Quantify potential light spread in
Flux all directions
llluminance * Lux = lumens/ meter? Quantify light striking surface
» Footcandles= lumens/foot?
Luminance « Candella/ Meter? (cd?) Quantify light directed toward eye
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METRIC UNIT USE
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METRIC

UNIT

USE

Luminous * Lumen Quantify potential light spread in
Flux all directions
llluminance * Lux = lumens/ meter? Quantify light striking a surface
» Footcandles= lumens/foot?
Luminance « Candella/ Meter? (cd?) Quantify light directed toward eye




DURATION




Additional Criteria that Effect Visibility

1. Reflectance of surfaces
2. Contrast between surfaces
3. Age of Viewer
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The Decline in Retinal llluminance with Age
(Source: IES)



Optical energy assessments.....
 Light

« Material Damage

« Circadian Response
« Optical Safety

Assessment Criteria

1. Action spectra

2. Quantity of action spectra
3. Duration of exposure

traviolet
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BLUE LIGHT HAZARD AND ipRGC RESPONSE

Percent Blue

Blue Light Hazard
Zz Color Matching (CCT)
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Comparing Spectral Power Distributions

-
-
\
’

=
=
=
D
=
-
Q.
©
| —
4+
(-
Q
- X
v

T 1T T 1T T T T T 7T T T T T T T T T Yy 7y 77777

530 580 630

Wavelength (nm)

ENERGY

Courtesy Dr. Michael Royer, PNNL




Compare with numbers!

Luminows Aelative Scotopic Relative Melanopic Relatiee BLH
Row Light source Flux (lm) CCT [K) % Blue™ Potential Potential™* Potential
& PC White LED 1000 2700 17% - 0% 0.80-0.99 0.70-0.99 0.79-1.05
B PC White LED 1000 3000 18% - 25% 0.85-1.08 oO.F7-1.10 D.67-1.35
C PC White LED 1000 500 2% -2T% 0D92-1.24 0.B6-1.31 1.21-1.70
D PC White LED 1000 L0000 2T -32% 0.95-1.220 0.B6-1.25 1.38-1 94
E PC White LED 1000 4500 1N - I5% 1.06-1.29 1.01-1 40 1.77-2.11
F PC White LED 1000 S000 34% - 39% 1.17-1.31 1.17-1.38 1.91-2.45
G PC White LED 1000 5700 39N - 43% 1.25-1.50 1.27-1.66 222-2.T74
H PC White LED 1000 a500 43% - 48% 148-1.79 1.61-2.15 252-2 84
I Marmmowband Amber LED 1000 1606 0% 016 0u0-3 002
1 Low Pressure Sodium 1000 1718 0% 016 003 o0l
[ PC Amber LED 1000 1872 1% 0o.32 015 006
L High Pressure Sodium 1000 1959 o9 0,40 032 036
S| High Pressure Sodium 1000 2041 105 045 037 042
] hercury Vapor 1000 6924 36 1.05 091 258
O Mercury Vapor 1000 4037 IS 0.9 092 3 36
P hieral Halide 1000 3145 245% 098 094 128
(] hietal Halide 1000 4002 IFN 114 116 215
R htetal Halide 1000 4041 IS 128 138 214
5 hMoonlight™=* 1000 4681 29% 1.50 168 226
T Incandescent 1000 2812 11% 1.0 1.0:0 1.00
wu Halogen 1000 2934 135 1.03 1.03 1.03
W F22T8,/330 Fluorescent 1000 2340 2105, 091 084 108
W FIZT8,/835 Fluorescent 1000 480 26% 1.07 1.05 150
x F22T8/841 Fluorescent 1000 Faes 3 117 117 168

" Percoemt blue calruplated serording to LSPOD: Light Spectral Posser Distribwtion Darta b,

Ritp: ) gahleo @ rapbnecs  cepepmberBirooke g C8 ) spn e=ng' Baoemes

=R hilelanopic content cakulated scocording ta CIE rradiancs: Toolbax, Bttp: ) fles o co at/ PES. TROO3_Toodlbaw s, 2015
== Measwurement by Telshrmen. Moonlight doe< not have & corstant OCT.

4= Courtesy Dr. Michael Royer, PNNL ENERGY :ocaece e




PC — Phosphor Converted LED







BLUE LEDS




LUMINANCE BASED DESIGN




REAL
WORLD
EXAMPLES
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Luminance Heat Map
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Retinis Pigmentosa



Glaucoma
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HOW MUCH LIGHT DO PEOPLE REALLY NEED TO
SAFELY NAVIGATE THE BUILT ENVIROMENT?
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