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Lighting Basics

• Techniques and Effects
• Metrics
• Design for General Illumination
• Luminaire Selection
• LED Construction, Performance, Color, and 

Dimming
• Tunable White
• Acoustical Lighting
• JA8



Lighting Techniques and 
Effects



General Illumination
Lighting Technique and Effects



Accent
Lighting Techniques and Effects



Various Accent Options

• Varying beam spreads
• Hexcell louvers
• Soft focus
• Diffusion/spread lens options
• Snoots



Graze
Lighting Techniques and Effects



Wall Wash 
Lighting Techniques and Effects



Contrast
Lighting Techniques and Effects



Lighting Metrics



Lighting Metrics

Lumen (lm): unit of measure 
of luminous flux, used to 
indicate the total amount of 
light given off by a light source



Lighting Metrics

Footcandle (fc): the density of 
light at a given point on a 
surface 



Lighting Metrics

Efficacy (lm/W): number of 
lumens emitted per watt of 
energy consumed, used to 
compare the relative 
efficiency of light sources



Design for General 
Illumination

What does it mean to have the right quantity and quality of light?



Designing for 
General 
Illumination

Intensity (Footcandles)

Uniformity

Reflectance

Aesthetics

Glare Control



Designing for General Illumination
IES publishes ranges of recommended light levels for many interior and exterior spaces.



Designing for 
General 

Illumination

Uniformity:
• Uniformity is ratio of the highest to lowest light 

levels 
• Incredibly important for visual acuity, visual 

comfort, and aesthetics
• The goal is adequate lighting without drawing 

your attention to the light; no hot or dark spots
• Achieving good uniformity is at least as 

important as light level in good lighting design



Designing for 
General 

Illumination

Reflectance:
• Remember your reflectance values when 

requesting photometric layouts
• Assumption is 80/50/20 for ceiling, wall, and 

carpet 
• Deviations can have unpredictable results









Luminaire Selection: Efficacy and Glare

Efficacy versus Efficiency 

Efficacy specifically refers to the number of lumens emitted per 
watt of energy consumed, and is used to compare relative 

efficiency of light sources.

How are glare and efficacy related?

Various methods of control (optics, fixture construction, lens, 
etc.) are used to control brightness but generally reduce lumen 

output.



UGR and Visual Comfort

• Unified Glare Rating (UGR) range from 10-28

• <19 acceptable for offices, <16 great
• <19 accepted for Well Building via addendum

• UGR is a good start but is flawed



Luminaire Selection



Luminaire 
Selection

• Distribution 
• Lumen Output
• Spacing



Luminaire Selection: Distribution



Luminaire Selection: Distribution
Direct/Indirect, Indirect only, Direct only



Luminaire Selection: 
Optical Distribution

Batwing distributions allow for improved 
uniformity



Luminaire Selection: Distribution



Luminaire Selection: Spacing

• Linear fixtures are treated differently because of their 
physical shape

• 10’-12’ OC is considered acceptable for linear fixtures
• 12’-15’ or greater considered very good
• Photometric layouts can help confirm uniformity and light 

levels



-16’ ceiling height, 10’ mounting height
-12’ On Center Spacing, 35fc average targeted
-HP2 Direct/Indirect, 55% Up, 45% Down
-65 total 4’ fixtures @ .52w/sf LPW



-16’ ceiling height, 10’ mounting height
-12’ On Center Spacing, 35fc average targeted
-HP2 Direct/Indirect, 55% Up, 45% Down
-WSO Batwing Optic
-65 total 4’ fixtures @ .51w/sf LPW



-16’ ceiling height, 10’ mounting height
-15’ On Center Spacing, 35fc average targeted
-HP2 Direct/Indirect, 49% Up, 51% Down
-WSO Batwing Optic
-52 total 4’ fixtures @ .47w/sf LPW



Luminaire Selection: Spacing

Spacing Criterion (SC) is an estimated maximum ratio of the 
luminaire spacing to the luminaire mounting height achieve 
acceptable uniformity on the work plane.

This applies to downlight-only fixtures, like recessed cans, 
cylinders,  and troffers.



Luminaire Selection: Spacing
Focal Point ID 3.5”



LED’s
Construction, Performance, Color, and Dimming



LED Construction
• Blue LED chips mounted to a circuit board, typically 

covered with yellow phosphor to create white light
• Driver provides appropriate voltage to board
• Heat sink helps pull heat away from the board housing 

the chips
• Optic manages glare and helps direct light
• Housing includes the body of the fixture and brings it 

all together

white



LED Color

• CCT: Kelvin Temperature is a 
measure of the overall 
appearance of a white light 
source (warm or cool)



Tunable White
• “Human Centric” Lighting

• Map circadian rhythm

• Trigger a stimulus



LED and Color Consistancy

• Color Consistency
• LED chips have some inconsistencies, binning is the 

process by which like chips are sorted  
• MacAdam Ellipse is a way to measure color consistency 

between LED chips 
• 1 Standard Deviation Color Match (SCDM) from the 

color at the center of the ellipse
• Colors within 1 step MacAdam Ellipse are 

indistinguishable to the human eye
• Colors within 2 to 4 steps are considered barely 

distinguishable
• Colors within 5 steps and up are readily 

distinguishable



LED and Color Quality

• CRI: Color Rendering Index is the most common metric; it 
measures the ability of the light source to render color 
well (scale of 0-100) 
• 80+ CRI is standard
• 90+ CRI is preferred



CRI vs. TM30

• 8 pastel colors vs. 99 natural colors
• Measures Fidelity (color accuracy) and 

Gamut (color saturation)
• Oversaturation in reds results in more 

natural skin tones, warmer wood tones, 
and increased vibrancy in objects

• Manufacturers are starting to use their 
own hue/saturation blends to create 
more preferred light



LED 
Performance 

• L70: The duration at which the source 
reaches 70% of it’s original light output
• 50,000 hours is standard
• Based on LM-79 Testing



LED Dimming

Measured light is the amount of light 
measured by a light meter, Perceived 
light is the amount of light a person 
sees, based on dilation. 

Our perception of a fixture’s light 
level is often 10-20% higher than the 
measured light level



LED Dimming

• Dimming Quality Metrics
• 0.1% dimming may be necessary to create a desired effect 

or atmosphere 
• 1% dimming is common for hospitality, residential, and 

restaurants  
• 10% dimming is appropriate for many commercial 

applications



Acoustical Lighting



Acoustical Lighting









JA8

• Color (90+ CRI)
• Dimming performance
• Rated life
• Start time
• Audible noise

• Applies to residential single and 
multi-family dwellings

• Residential spaces in non-residential 
projects like fire-stations, dorms, 
hospitality, etc.
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