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Basic Lighting Design Basic Lighting Design 
PrinciplesPrinciples

Presented by

David Butler, LC, MIES

Lighting Design Lab 

An Exciting Time for Lighting…
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Digital Controls

How to make the most of the possibilities…
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What is Lighting Design?

Creating a plan

• to supply light when and where it is needed 

• in an appropriate amount and quality 

• to meet the visual needs of the occupant and

• clarify the form of the space

• using effective, energy efficient and sustainable practices
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• using effective, energy efficient and sustainable practices
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The Lighting Design Process
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Defining the Project

Opening Assessment

Setting Goals

Determining the Scope

Establishing Strategies
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Defining the Project…
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»Lighting for a 
new space?
»Need to correct 
existing lighting 
problems?
»Change in the 
use of the space?
»Desire to save 
energy and stretch 
the budget?
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and determine their 
needs, priorities

»Opening 
Assessment
» Meet with owner, 

occupants, architect, etc.

» Identify legal constraints

» Identify uses of space

» Identify physical 
challenges, opportunities
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»Opening 
Assessment
» Meet with owner, 

occupants, architect, etc.

» Identify legal constraints

» Identify uses of space

» Identify physical 
challenges, opportunities

building codes, energy codes, 
local design standards, etc.
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»Opening 
Assessment
» Meet with owner, 

occupants, architect, etc.

» Identify legal constraints

» Identify uses of space

» Identify physical 
challenges, opportunities tasks, activities, age of users, 

and special visual & 
illumination needs.

The Lighting Design Process
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»Opening 
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»Opening 
Assessment
» Meet with owner, 

occupants, architect, etc.

» Identify legal constraints

» Identify uses of space

» Identify physical 
challenges, opportunities

ceiling height, wall reflectances, 
obstructions, etc.
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»Lighting Goals 
» Lighting quality/quantity 

targets

» Energy efficiency level of 
achievement

» Working within the Budget 

» Integration with architecture 
and other building systems

» Integration of daylight
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•Use existing luminaires
•Replace old lamps and ballasts with new, 
energy efficient versions

Advantages:
• An inexpensive path to greater 

energy efficiency and better 
lighting quality

• No new wiring or ceiling work

»Retrofit

Disadvantages:
• No option to re-locate luminaires for better 

light distribution
• Still the same old luminaire, except for lamps, 

ballasts, and possibly reflector tray
• Limited options for upgrading controls, or 

adding occupancy sensors, daylight sensors
• May result in undesirable increase in 

illumination levels, and might not comply with 
energy code



page 

Determining the Scope
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•Remove old luminaires, controls and re-
design the lighting system using new 
luminaires and controls to suit the needs of 
the project.

Advantages:
• Ability to match lighting to needs 

with appropriate current 
technology

• Ability to locate luminaires 
appropriately for best performance

• Good prospects for upgrading 
controls, control zones, adding 
daylight harvesting & occupancy 
sensors, dimmers, etc.

»Redesign

Disadvantages:
• More expensive than retrofit –

w/ longer payback period
• Requires permits, new wiring, ceiling repairs
• Likely to require energy code compliance
• May be limited to existing power supply and 

circuits, depending on circumstances

Determining the Scope
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•Create a lighting system plan for a 
“new”, previously unlit space

Advantages:
• Opportunity to integrate lighting 

with architecture, engineering and 
other building systems beginning 
in the initial stages of planning

• Good time to consider integration 
of electric light and daylight.

• Best situation for optimal lighting 
system design and implementation

»New Design

Disadvantages:
• Limited only by architectural & budget 

constraints, and the difficulty in planning for 
technology advancements that may be 
available in near future.
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This is the time to 
consider…

» Distribution approach
(General Illumination, or...)

» Integration w/ daylight
(If applicable)

» Control strategy

» Code compliance path

» Source types

» Luminaire types

This is the time to 
consider…

» Distribution approach
(General Illumination, or...)

» Integration w/ daylight
(If applicable)

» Control strategy

» Code compliance path

» Source types

» Luminaire types



page 

Establishing Strategies
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Some spaces are 
appropriately lit with no more 
than a general wash of light 
for circulation and visibility.

Distribution approach

Establishing Strategies
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In other instances a 
task / ambient / accent
approach provides a livelier 
visual atmosphere with ample 
light where needed for tasking, 
general illumination for circulation 
and accent highlights for sparkle 
and drama.
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Is daylight available?
Daylight can 
• provide information 
about time and place
• enhance the visual 
quality
• save energy
• promote sales
• increase productivity and 
well-being

Integration with Daylight
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Establishing Strategies
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• Switching or dimming?
• Automatic or manual? 
• Programmable?
Area?
Whole building?
Whole Campus?

Control Strategy

or

Establishing Strategies
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This is the time to 
consider…
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(General Illumination, or...)
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This is the time to 
consider…

» Distribution approach
(General Illumination, or...)

» Integration w/ daylight
(If applicable)

» Control strategy

» Code compliance path

» Source types

» Luminaire types

What are the energy code options?  
Prescriptive?  
Lighting power allowance?  
Space by space? Space as a whole?
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Lighting Levels and Energy Use
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LPW efficacy, in lumens per watt

LPD lighting power density, watts per sq. ft.

LPA lighting power allowance, watts per sq. ft.

fc footcandle, Illuminance, in lumens per sq. ft.

Some important terms and metrics regarding lighting 
and energy…

Establishing Strategies
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This is the time to 
consider…

» Distribution approach
(General Illumination, or...)

» Integration w/ daylight
(If applicable)

» Control strategy

» Code compliance path

» Source types

» Luminaire types

This is the time to 
consider…

» Distribution approach
(General Illumination, or...)

» Integration w/ daylight
(If applicable)

» Control strategy

» Code compliance path

» Source types

» Luminaire types

• Determined by suitability to lighting 
objectives & needs

• Choice of source is an integral part of 
the luminaire selection process
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This is the time to 
consider…
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This is the time to 
consider…

» Distribution approach
(General Illumination, or...)

» Integration w/ daylight
(If applicable)

» Control strategy

» Code compliance path

» Source types

» Luminaire types

• The proper selection and placement of 
luminaires is of primary importance to 
the success of the plan

The Lighting Design Process
Luminaires
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»Luminaire
A complete lighting unit, consisting of 

• a source (lamp or lamps), 

• a power supply (incl. ballast(s), 
transformers, etc., if req’d), and 

• light distribution control components
(reflectors, baffles, lenses, diffusers, 
etc.), as appropriate, together with 

• a housing, to hold, connect, and provide 
protection for the other components.
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»Selecting Luminaires
» Right luminaire type – meets the needs of the situation

» Delivers required efficiency, efficacy & effectiveness

» Ease of use – adjusting and maintenance

» Quality and longevity

» Appearance – visual appeal and style
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The Lighting Design Process
Luminaire Selection
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»Luminaire Type Consideration Factors:
» function

» fixed, adjustable, portable…

» source

» open or enclosed

» distribution

» mounting

» distribution control apparatus

» Integrated controls
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Luminaire Types
by function
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General Illumination

Task

Accent

Wall Washing

Luminaire Types
fixed, adjustable, portable…

38

Adjustable
Fixed Portable
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Luminaire Types
by source
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Compact 
Fluorescent

Linear Fluorescent

High Intensity 
Discharge

Incandescent
LED

Luminaire Types
open or enclosed

40

Open Enclosed
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Luminaire Types
by distribution

41
SpotDiffuse

DirectIndirect Direct/Indirect

Flood

Luminaire Types
by mounting

42
surfacepost

ceiling
wall floor

recessedsuspendedtrack
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Luminaire Types
by distribution control apparatus
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reflectors lenses

barn doorslouvers

Luminaire Types
integrated controls
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Vertically Integrated Design

Personal Control Features:Personal Control Features:

Direct/ Indirect Pendant Luminaire

Task light: 2T8-PS Dimmable EB (64W)/ 100%-5%

Ambient light: 1T8-PS EB (31W)/ ON/OFF only

Photocell Sensor built in

Occupancy Sensor built in

Courtesy:  Ledalite,  
B.C. Hydro
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• 2x4 Parabolics
• 24 Luminaires
• 72 lamps
• ~2300 watts

• Direct Indirect
• 13 Luminaires
• 39 lamps
• ~1250 watts

NOTE:  No light in aisles

Comparison to a Standard Troffer Layout

Luminaire Selection
Luminaire Efficiency, Efficacy & Effectiveness

46

Luminaire Efficiency: Luminaire Efficiency: 
How much light is being delivered by the luminaire 

compared to 
how much light is produced by the lamps in the luminaire, 

expressed as a percentage 

example:  luminaire efficiency = 79%

and, should you wish to take it to the next step…
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Luminaire Selection
Luminaire Efficiency, Efficacy & Effectiveness
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Luminaire Efficacy: Luminaire Efficacy: 
Efficacy of the luminaire as a whole, 
expressed in lumens per watt   (LPW)

example: Lamp/ballast efficacy = 80 LPW
Luminaire efficiency = 90%
Luminaire Efficacy = 90% x 80 = 72 LPW

Luminaire Selection
Luminaire Efficiency, Efficacy & Effectiveness

48

Luminaire Effectiveness: 
A matter of whether or not the luminaire is right for the 

task, delivering the light where it is needed and in the 
manner required, independently of luminaire efficiency 
and efficacy.

Luminaire Effectiveness: 
A matter of whether or not the luminaire is right for the 

task, delivering the light where it is needed and in the 
manner required, independently of luminaire efficiency 
and efficacy.

In other words -
“make every watt count.”
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The Lighting Design Process
Controls – Why use them?
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» Energy Savings

» Maintenance Savings

» Productivity Gains

» Employee Satisfaction

» Energy Code 
Compliance / LEED

The Lighting Design Process
Determining Controls

» Controls Basics
• Typical Strategies

• User Controlled Lighting

• Scheduling

• Daylight Harvesting

• Task Tuning

• Adaptive Compensation

• Lumen Maintenance

• Occupancy Sensing

» Controls Basics
• Typical Strategies

• User Controlled Lighting

• Scheduling

• Daylight Harvesting

• Task Tuning

• Adaptive Compensation

• Lumen Maintenance

• Occupancy Sensing
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Lents Boys and Girls Club
Portland, OR

RMB Architects
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• Equipment

• Switches / Timers

• Dimmers

• Occupancy / Vacancy 
Sensors

• Photo-Cells

• Whole Building Systems

» Controls Basics
• Equipment

• Switches / Timers

• Dimmers

• Occupancy / Vacancy 
Sensors

• Photo-Cells

• Whole Building Systems

51

»Space by Space Decisions
»Specific requirements based on physical features and space use

»Matching the luminaire to the space and function

»Spacing and placement of luminaires

Help from manufacturer’s specifications

Calculation studies and recommended illumination levels

Mock-ups

Keeping track of Lighting Power Density

Placement & lighting angles: accent, wall-washing, grazing

»Space by Space Decisions
»Specific requirements based on physical features and space use

»Matching the luminaire to the space and function

»Spacing and placement of luminaires

Help from manufacturer’s specifications

Calculation studies and recommended illumination levels

Mock-ups

Keeping track of Lighting Power Density

Placement & lighting angles: accent, wall-washing, grazing

The Lighting Design Process
The Lighting & Controls Layout Plan

52
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Matching the 
luminaire to the 
space and 
function

The Lighting Design Process
Space by Space Decisions
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Matching the 
luminaire to the 
space and 
function
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Matching the 
luminaire to the 
space and 
function

The Lighting Design Process
Space by Space Decisions

60
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The Lighting Design Process
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61Matching the luminaire to the space and function

The Lighting Design Process
Space by Space Decisions
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Keeping track 
of Lighting 
Power Density

14’-0”

14’-0”

Lamps: (2) F32T8 High Performance
Lumens per Lamp: 3100
Ballast Factor: 0.88*
Lamp Lumen Depreciation: 0.95
Total Fixture Efficiency: 84%
Watts: 54.5

Watts: 2 x 54.5 = 109 w
Area: 14’ x 14’ = 196 sq. ft.

Lighting Power Density:
109 / 196 = 0.56 w/sq. ft.
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Accent Lighting PlacementAccent Lighting Placement

The Lighting Design Process
Space by Space Decisions

63

For a given aiming 
angle, the ceiling height 
determines the distance 
from the wall.

8’ ceiling

18-24”
11’ ceiling

48-36”

30º-40º

11’

8’

Wall Washing Wall Washing 

The Lighting Design Process
Space by Space Decisions

64

D

18”-24”

12”-18”
D

S

Gets light high on wall, minimizes scallops, 
flattens texture. Used in groups. Generally, 
the spacing (S) should equal the distance (D) 
from the wall. 

Plan view

12”-18”
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Grazing Grazing 

The Lighting Design Process
Space by Space Decisions

65

9”-12”

D

Extreme angle from a position 
close to wall surface highlights and 
models surface textures

Elements of a Lighting Plan: 

66

»Reflected Ceiling Plan

»Luminaire & Controls 
Schedule

»Specification Sheets 

»Lighting Detail Drawings
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Reflected Ceiling Plan

Reflected Ceiling Plan

Luminaire 
symbol 
and type 
number
(typical)
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Luminaire & Controls Schedule
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Luminaire & Controls Schedule
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Luminaire 
symbol 
and type 
number
(typical)



page 

Specification Sheets
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Specification Sheets

72

Type number 
coincides w/ 
luminaire 
schedule and 
reflected 
ceiling plan 
type number 
labels
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Specification Sheets
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Lighting Detail Drawings

74
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The Lighting Design Process
Design Development & Documentation

75

»Commissioning»Commissioning
“A systematic quality 
assurance process to ensure 
that all elements of the lighting 
and control system perform 
interactively and continuously 
according to the documented 
design intent and owner’s 
operational needs.”

ALGonline 
Advanced Lighting Guidelines

Commissioning is critical to success, but… …it’s complex

Building
UsersEnergy 

Consultant

Electrical
Engineer

Building
Owner

Building
Inspector

Landscape
Architect

Architect

Lighting 
Designer

General 
Contractor

Mechanical
Engineer

Project 
Manager

Commissioning 
Agent

Interior
Designer

Design 
Team

Specific Lighting Design Considerations:
Impact of Surface Reflectance

76

Small 
changes…

Can make a big 
difference
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» Direct glare
» Discomfort

» Disability

» Reflected glare
» Veiling reflections

» Specular surfaces

» High contrast
» Daylight

» High reflectance

diffuse surfaces

Specific Lighting Design Considerations:
“Glare”
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» Can be used to draw the viewers’
attention to the brightest area

» HOW MUCH IS ENOUGH?
» Contrast ratio - the difference 

between the light on the subject 
and the light in the surrounding 
area:
» 2:1

» 3:1
» 5:1
» 10:1
» 15:1 

difference can just be 
perceived (flat)
distinct focal area
minimum for accent
strong focal accent
(or higher) feature 
element

Specific Lighting Design Considerations:
“Contrast”
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»Lighting Quantity
» Integration w/ arch, designer on surfaces, 

reflectance’s, color…

» Light where needed, when needed, and matched 
to task

» Recommended illumination levels

»Lighting Quantity
» Integration w/ arch, designer on surfaces, 

reflectance’s, color…

» Light where needed, when needed, and matched 
to task

» Recommended illumination levels

Specific Lighting Design Considerations

79

IES Recommended Illumination Levels

80
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IES Recommended Illumination Levels
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Values given in Lux (what would they be in foot candles?)

Simplifying the Process

»Lighting Layout Guides 
(available at www.lightingdesignlab.com)

» Warehouse
T5HO 
Fluorescent

»Lighting Layout Guides 
(available at www.lightingdesignlab.com)

» Warehouse
T5HO 
Fluorescent
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Simplifying the Process

»Lighting Layout Guides 
(available at www.lightingdesignlab.com)

» Warehouse
T5HO 
Fluorescent

88
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Simplifying the Process

»Additional Lighting Layout Guides 
(available NOW at www.lightingdesignlab.com) 

» Warehouse 
T8 Fluorescent

» Open Office
2-Lamp Acrylic Lensed
2-Lamp High Performance Lensed
2-Lamp Pendant Direct/Indirect
2-Lamp High Performance Retrofit Kit

» (more to come soon…)

»Additional Lighting Layout Guides 
(available NOW at www.lightingdesignlab.com) 

» Warehouse 
T8 Fluorescent

» Open Office
2-Lamp Acrylic Lensed
2-Lamp High Performance Lensed
2-Lamp Pendant Direct/Indirect
2-Lamp High Performance Retrofit Kit

» (more to come soon…)
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Examples - Interior Lighting

»Private Office»Private Office

90
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Examples - Interior Lighting

»Conference Room»Conference Room
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Applications

92
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Applications
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SPARLING OFFICES SEATTLE

NBBJ ARCHITECTS, NYC
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Applications
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»Lighting Design Lab www.lightingdesignlab.com

»Advanced Lighting Guidelines www.algonline.org

»Lightsearch www. lightsearch.com 

»FacilitiesNet www. facilitiesnet.com 

»Lighting Design Lab www.lightingdesignlab.com

»Advanced Lighting Guidelines www.algonline.org

»Lightsearch www. lightsearch.com 

»FacilitiesNet www. facilitiesnet.com 

Luminaire & Controls Selection and 
Layout Resources

96
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Additional Resources:Additional Resources:

»IES www.ies.org
»US Green Buildings Council www.usgbc.org
»Lighting Controls Association www.aboutlightingcontrols.org
»Lighting Research Institute www.lrc.rpi.edu
»Northwest Energy Education Institute www.nweei.org
»Northwest Energy Efficiency Alliance www.northwestalliance.org
»ASHRAE www.ashrae.org
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Contact Us

» CALL: 
» 206.325.9711 x122    

800.354.3864

» EMAIL:
» jeff@lightingdesignlab.com

» WEBSITE:
» www.lightingdesignlab.com

» COME IN:
» 2915 4th Avenue S.
» Seattle, WA 98134


