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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES
for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 

material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
___________________________________________

Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



Learning

Objectives

1. Develop a rich vocabulary to discuss the practice, process, and technology of Lighting 
Design Composition.

2. Provide a vantage point for lighting specifiers to develop their designs in a holistic and 
effective manner with the entirety of the design team.

3. Bullet point examples of design strategies to support the design concepts and integrated 
technology, concurrently.

4. Understanding the practical connections between the lighting design, building technology, 
and the occupants of a building.



Lighting DESIGN

The Hi-Fi System



Lighting CONTENT

The Music



THE HISTORY

OF LIGHT
IN 60 SECONDS



125,000 BC



70,000 BC



5,000 BC
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Also 1800…



1880



…also 1880



1882



1905



1927



The Last Seven Years



Architect → Electrical Engineer → Lighting Designer

Stone Mason → Contractor  → Integrator



Architect →

Light, God's eldest daughter, is a principal beauty in a 
building.

- Thomas Fuller



113AD: The First Dynamic Lighting Project



113AD: The First Dynamic Lighting Project



113AD: The First Dynamic Lighting Project



537AD: Hagia Sofia



537AD: Hagia Sofia



1961: Jatiya Sangsad Bhaban, Bangladesh

“A room is not a room 
without natural light” –
Kahn



Architect → Electrical Engineer



1955: Inland Steel Building



Architect → Electrical Engineer → Lighting Designer



Richard Kelly: Yale Art Gallery

The Three Tenets of Lighting: “focal 
glow, ambient luminescence, & play of 
brilliants”



Architect → Electrical Engineer  → Lighting Designer
→ ?????



Fisher, Marantz, Stone: Burj Al Arab Jumerirah



Available Light: Franklin Institute 



Available Light: Franklin Institute 



Maja Petric: We Are All Made of Light 



Digital Ambiance: Moxy Hotel



Digital Ambiance: Moxy Hotel

“This piece can be described as a volumetric 
lighting installation, using pixels suspended 
within a volume of space to create a 
“holographic” area in which to run animated 
lighting patterns. Programming a system like 
this requires advanced software and lighting 
control techniques. We worked with Moment 
Factory’s custom lighting control environment 
and provided them with the control systems 
needed to express their animations on the 
sculpture.”



Digital Ambiance: Moxy Hotel



Prepare Ourselves

The Hardware, Services, and Media of Content



Hardware 
Development

• Remixed Technology

• Dynamic Sources

• Shared Standards

• Retrofit/replacement parts

• New Inputs; Better Output

Where do we go from here, and when does it stop?



Hardware 
Development
Remix
Technologies & Techniques



Hardware 
Development
Expect the Unexpected

…slowly



Hardware 
Development
• Remixed Technology

• Shared Standards

• Delivery Infrastructure

• New Inputs; Better Output



Hardware 
Development
Dynamic Sources

RIP

1879-2015



Hardware 
Development
Beyond Presets



User Interface

Wrap Complexity

in Layers of Simplicity



User Interface

Wrap Complexity

in Layers of Simplicity



User Interface

Wrap Complexity

in Layers of Simplicity



Maintenance Strategies



Maintenance Strategies



IoT?
Yes. That, too.

Next Slide.



Composing Content

Audio Team

AV Engineer

Sound Designer

Media Designer

Composer

Mixer



Composing Content

Audio Team

AV Engineer

Sound Designer

Media Designer

Composer

Mixer

Lighting Team

Electrical Engineer

Lighting Designer

Who?

What??

Programmer



Bridging the Gap

Lighting Team

Electrical Engineer

Lighting Designer

Who?

What??

Programmer



Architect → Electrical Engineer  → Lighting Designer
→ ?????



The Content  Design Project Cycle
OPR (Owner Project Requirements)
Minimum performative project expectations

BoD (Basis of Design)
Framework, derived from OPR, to inform 
project design



The Content  Design Project Cycle

Controls Intent
Functional requirements of the control 
system to achieve BoD

SOO (Sequence of Operations)
Description of all functions to be 
programmed into the control system.



• Content Design / Consultant

• Application Frameworks

• User Interface

• Building Interface

• Custom APIs

• Specialty Commissioning

• Occupant Training

• Maintenance Services

• Sustaining programming

Assemble Your Content Team



Assemble Your Content Team

Building Mgmnt

Systems Interface

Content Consultant

Digital Screen Manager

Maintenance Services

Sustaining Programming

Occupant Training 

User Interface

API Frameworks



Found in Translation

• Speak the building’s language

• Turn data into actionable commands

• Find the signal in the noise

• Create project-specific lingo

• Execute Project Content Vision



Show Me
The Money!!!
Embracing change without

loosing your shirt (like CGJ).



Expansion Opportunities

New Market Sectors

New Services

On-going Revenue Streams

Creating Content Services

$
$

$



Expansion Opportunities

Better Productivity

Strengthen Aesthetics

Increase Reliability

Improve Health & Well Being

Adaptable Space

Improving Building Value Through Design

FPO



Potential Places & Markets for Content Design

Health Care

• Patient rooms

• Corridors

• Nurses Stations

• Family & Waiting Rooms

• Surgical Suites

• Restrooms (public & private)

Commercial

• Open Offices

• Lobby

• Conference Rooms

• Private Offices

• Feature Spaces

• Data Banks

Retail

• Dressing Room

• Feature Display

• Storefront Window

• Big Box

• Produce

• Jewelry / Specialty Items

• General Display

Hospitality

• Lobby

• Amenity Spaces

• Guest Rooms

• Dining Room

• Party/Ball Rooms

• Corridors

• Specialty Spaces

Education

• Classrooms

• Gym/Cafeteria

• Laboratories

• Athletic Spaces

• Corridors

• Lobbies

Residential

• Entries

• Living Areas

• Sleeping Areas

• Landscape

• Bathroom

• Home Office



Wake/Rest Cycle
(Circadian)

Meds Distinction
3000K 98 CRI

Visual Exam

Night Shift
(Circadian)

Emergency
State

Healthcare

Residential

Shop

Application Framework



Commercial Building

AREA TITLE / CAPABILITY DESCRIPTION

Patient 

Rooms
Circadian Cycle 

Track time-of-day lighting -100lx 

@ 3000K (8 a.m.); 400lx @ 

6500K (noon); 1lx @1650K 

(midnight)

Patient 

Rooms
Examination

High Intensity, 4000K (day); 

Low Intensity w/o Blue, 2000K 

(night)

Nurses 

Station
3-Shift Focus

1st Shift: 400lx @ 4000K

2nd Shift: 300lx @ 3000K

3rd Shift: 200lx @ 3000K, high-

blue

Surgical Suit Tissue Identification Red/Green Optimized @ 700lx

Corridor
Baseline Circadian 

Cycle

4000k, 200lx (noon); 2700K, 

50lx (midnight)

Content



Commercial Building

AREA TITLE / CAPABILITY DESCRIPTION KEY BENEFIT
TYPICAL 

CONTROL

CONTROL 

PROTOCOL
PRODUCT

Patient 

Rooms
Circadian Cycle 

Track time-of-day lighting -

100lx @ 3000K (8 a.m.); 400lx 

@ 6500K (noon); 1lx @1650K 

(midnight)

Health

Well Being

Patient 

Rooms
Examination

High Intensity, 4000K (day); 

Low Intensity w/o Blue, 2000K 

(night)
Visual Acuity

Nurses 

Station
3-Shift Focus

1st Shift: 400lx @ 4000K

2nd Shift: 300lx @ 3000K

3rd Shift: 200lx @ 3000K, 

high-blue

Productivity

Visual Acuity

Surgical 

Suit
Tissue Identification

Red/Green Optimized @ 

700lx

Specialty

Visual Acuity

Health

Corridor
Baseline Circadian 

Cycle

4000k, 200lx (noon); 2700K, 

50lx (midnight)

Health

Well Being

Content Owner Benefit



Commercial Building

AREA TITLE / CAPABILITY DESCRIPTION KEY BENEFIT
TYPICAL 

CONTROL

CONTROL 

PROTOCOL
PRODUCT

Patient 

Rooms
Circadian Cycle 

Track time-of-day lighting -

100lx @ 3000K (8 a.m.); 400lx 

@ 6500K (noon); 1lx @1650K 

(midnight)

Health

Well Being

Wall Station with 

Timeclock 

Override 

DLM

DMX

ECOS

Patient 

Rooms
Examination

High Intensity, 4000K (day); 

Low Intensity w/o Blue, 2000K 

(night)
Visual Acuity

Wallbox 

Pre-set Keypad

DMX

ECOS (w/ BT)

0-10V (w/ BT)

Nurses 

Station
3-Shift Focus

1st Shift: 400lx @ 4000K

2nd Shift: 300lx @ 3000K

3rd Shift: 200lx @ 3000K, 

high-blue

Productivity

Visual Acuity
Timeclock with 

local on/off

DLM

DMX

ECOS

0-10V

Surgical Suit Tissue Identification
Red/Green Optimized @ 

700lx

Specialty

Visual Acuity

Health

Wallbox 

Pre-Set Keypad

DLM (w/ BT)

DMX

ECOS (w/ BT)

Corridor
Baseline Circadian 

Cycle

4000k, 200lx (noon); 2700K, 

50lx (midnight)

Health

Well Being
Timeclock / 

System Based

DLM

DMX

ECOS

Owner Benefit DesignContent



Commercial Building

AREA TITLE / CAPABILITY DESCRIPTION KEY BENEFIT
TYPICAL 

CONTROL

CONTROL 

PROTOCOL
PRODUCT

Patient 

Rooms
Circadian Cycle 

Track time-of-day lighting -

100lx @ 3000K (8 a.m.); 

400lx @ 6500K (noon); 1lx 

@1650K (midnight)

Health

Well Being

Wall Station with 

Timeclock 

Override 

DLM

DMX

ECOS

5-channel

3-channel

Patient 

Rooms
Examination

High Intensity, 4000K (day); 

Low Intensity w/o Blue, 2000K 

(night)
Visual Acuity

Wallbox 

Pre-set Keypad

DMX

ECOS (w/ BT)

0-10V (w/ BT)

5-channel

Nurses 

Station
3-Shift Focus

1st Shift: 400lx @ 4000K

2nd Shift: 300lx @ 3000K

3rd Shift: 200lx @ 3000K, 

high-blue

Productivity

Visual Acuity
Timeclock with 

local on/off

DLM

DMX

ECOS

0-10V

5-channel

tunable white

RGB

Surgical Suit Tissue Identification
Red/Green Optimized @ 

700lx

Specialty

Visual Acuity

Health

Wallbox 

Pre-Set Keypad

DLM (w/ BT)

DMX

ECOS (w/ BT)

5-channel

RGB-full 

saturation

Corridor
Baseline Circadian 

Cycle

4000k, 200lx (noon); 2700K, 

50lx (midnight)

Health

Well Being
Timeclock / 

System Based

DLM

DMX

ECOS

Tunable whtie

DesignOwner BenefitContent



Sustaining Services

…Rebuilding a plane, mid-air
(and training the pilot)



Sustaining Services

…Rebuilding a plane, mid-air
(and training the pilot)

• Occupant and Staff training.

• System maintenance in response to upgrades to other system 

components.

• Program updates to enable new features.

• Repair or replace faulty hardware.

• Avoid occupant disruption and lost building revenue.



Thank you!

We hope you are content with the presentation.

Adam Carangi

acarangi@lumenetix.com

Cy Eaton

ceaton@lumenetix.com



This concludes The American Institute of Architects Continuing 
Education Systems Course


