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The future is already here; 
it is just not evenly distributed.ñò
ðWilliam Gibson, author, Neuromancer
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Understand how:

1| Digital, DC-powered devices dominate our interiors 

2| On-site renewable energy gets delivered into buildings

3| DC micro-grids distribute DC power within buildings

4| You can further reduce energy use and improve flexibility 

learning objectives
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1|interior trends

2|power trends 

3|what buildingôs need

4|whatôs new

5|examples and applications 

agenda
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Joel Zwier | AIA - Steelcase, Inc.

interior
trends



renewable energy from the outside in  creating dc micro-grids in buildings

November 12, 2009 7

When will DC power devices 

(fans, lights, appliances, computers, 

fire suppression, and projectors) 

surpass the use of AC power devices 

in a building?
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Prius
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interior trends

» the way we work is moving

» technology trade up ïeveryone's a geek

» desktop carries the load

» lighting is in flux



renewable energy from the outside in creating dc micro-grids in buildings 

November 12, 2009 10

technology trends in the workplace

» ubiquitous access

» growth in active collaboration

» persistent large screen display and projection

» more movable architecture furniture and technology

» proliferation of mobile technology
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desktop power usage is changing

» workstations are spec-ed with 1 or 2 duplexes (2 ï4 outlets)

» desktop survey indicates employees are using 6 ï10 

electronic devices

» employees frustrated by transformer blocks covering outlets

» cord spaghetti is becoming a problem

Voltage Requirements

Very low (5V) 

Low (20V)

AC or DC devices

Common office tools

Cell phone

PDA

iPod

Digital camera

Laptop computer

Some task lights

Light

Monitor

Printer

Scanner

Calculator

Computer speakers

Space heater

Radio
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energy reduction

» ways to demonstrate commitment to sustainability

» concern over large screen energy use

» questions about automated ways to turn off devices

in

11+ devices

9 Receptacles

5 USB
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task lighting ïobservations

» reduction in lumen levels from architectural lighting

» automated task lighting control

» aging workforce needs task specific supplemental lighting

» furniture mounted neighborhood lighting and control
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U.S. Total Commercial 

Building Energy Use

Space Heating, 

4%

Cooling, 13%

Ventilation, 13%

Water Heating, 

2%

Lighting, 38%

Cooking, 1%

Refrigeration, 

12%

Office Equipment, 

2%

Computers, 5%

Other, 12%

U.S. Office Building 

Energy Use

Space Heating, 

5%

Cooling, 14%

Ventilation, 9%

Water Heating, 

1%

Lighting, 39%

Cooking, 0%

Refrigeration, 5%

Office Equipment, 

4%

Computers, 10%

Other, 13%

lighting is the largest single opportunity for saving energy

the role of lighting in energy consumption

Source: US Energy Information Administration ïTable E5 ï2003 Data



renewable energy from the outside in creating dc micro-grids in buildings 

November 12, 2009 15

energy efficiency in lighting ïchanges in meaning

Pre-1970

» more light for the same (or more) power

1973 

» less light for less power 

1980s

» same light for the same power

1990s

» same light for less power

2000s

» more light for less power ïhigher efficacy lighting

» less light for less power ïdimming

» more and less light for less power ïadd control

http://www.usnews.com/articles/business/technology/2008/04/17/green-not-sacrifice-is-the-political-word/photos/
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Source: Siemens Pictures of Lighting Future Interviews

lighting trendsé according to US lighting specifiers

» shift from functional light to personal light 

» lighting used for visualization

» shift from lamp to application and system integration driven by:

» energy reduction approaches

» technology development

» continued interest in sustainability and protecting the environment

» interest in lighting that improves personal health and well-being


