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What is the New Paradigm? 

INTERIOR LIGHTING 

• Buildings 

• Building Portfolios 

 

 

• Networked Controls 

• Instantaneous Data 

• Personalized Control 

• Extreme Efficiency 

• Easier & Cheaper 
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EXTERIOR LIGHTING 

• Campus 

• Cities 

• Dept of Transportation 

 

• Asset Management 

• Adaptive Control 

• Integrated Intelligence 
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Open Offices 
 
Lighting Power Density 
ASHRAE 90.1 2007:  1.10 W/SF 
Installed Lighting:  0.62 W/SF  (44% Below ASHRAE 90.1 2007) 
 
Annual Energy Use 
ASHRAE 90.1 2007: 83,400 kWh/yr  
Installed Lighting:  14,800 kWh/yr (82% Below ASHRAE 90.1 2007) 
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ADAPTIVE ZONING 

100% 

10% 
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Drivers for the New 

Paradigm? 
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Increased Expectations 

• Disruptive Technology 

• Client Expectation  

• Public Awareness & Expectation 

• Dashboard Visualization (Education) 
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Facilities / IT Department 

• Networked & Wireless Controls 

• Asset Management 

• Dashboard Visualization (Analysis & Commissioning) 

• Wifi Triangulation 

• System Resilience & Reconfiguration 
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Efficiencies & Ease of Installation 

• DC Power / Power over Ethernet (PoE) 

• Battery Powered Sensors & Switches 

• Ease of Commissioning & Programming 

• Standardization 
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Experience, Hurdles &  

Lessons Learned? 
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1. UNDERSTAND THE CLIENT’S NEEDS 

2. DETERMINE RESPONSIBILITIES 

3. SYSTEMS INTEGRATION 

4. HOW ARE SENSOR LOCATIONS DETERMINED? 

5. GET TO KNOW YOUR CONTROLS PROGRAMMER 
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Colorado State University – Powerhouse Energy Center 



Design Team 

Owner 

Manufacturers 

Contractors 

Luminaires 
LEDs 
Drivers 
Controls 
• Programmer 
• Integrator 

Architect 
Electrical Engineer 
Lighting Designer 
Energy Modeler 
HVAC Engineer 
Commissioning 

Facilities Manager 
I.T. Department 
Occupants 
 
 
 

General  
Electrical 
HVAC 
 
 
 



Colorado State University – Powerhouse Energy Center 





CAT-5e Control BUS 

Addressable Luminaire 
Control Module 

LED: 140 Lumen/Watt 
Not UL Listed 

277VAC – 24VDC 
Power Server 
94% Efficiency 

DC/DC Dimming 
Modules 



LIGHTING CONTROLS 

Integrated Lighting Controls – Best Practices for Specifying Lighting Controls 

Control Plans 

Sequence of 
Operations  

&  

Specification 

Manufacturer 
Survey 

Interview  

&  

Selection 

Manufacturer 
Design  

&  

Shop 
Drawings 

Occup. Zone OS1 Occup. Zone OS2 

Daylt Zone DL1 

Daylt Zone DL2 

Daylt Zone DL3 

Daylt Zone DL4 

Daylt Zone DL5 

Daylt Zone DL6 
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Control Plans 
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Control System Capabilities MFR #1 MFR #2 MFR #3 

Associated Occupancy Zoning? Describe. 

Lumen Maintenance Dimming? Describe. 

Local Memory Operation When Server Fails? 

Emergency Egress Controls Bypass? Describe. 

Plug Load Control? 
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LESSONS LEARNED: 

1. MANUFACTURERS SUPPORT & WARRANTY 

2. CONTROLS PROGRAMMER ON-SITE 

3. REDUCE COMPLEXITY 

4. IMPROVE COMPONENT INTEGRATION 
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What Else is Needed? 
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• Streamlining Process 

• Preset Sequence of Operations for “Typical” 

Spaces 

• Ease of Commissioning & Programming 

• Integrating Indoor & Outdoor 

• Standardize Utility Rebates 


	What is the New Paradigm?
	Interior Lighting
	Exterior Lighting

	US Green Building Council Headquarters - Washington D.C.
	Image
	Graph
	Open Offices
	Adaptive Zoning
	Blinds

	Drivers for the New Paradigm?
	Increased Expectations
	Facilities/IT Department
	Efficiencies & Ease of Installation
	Experience, Hurdles & Lessons Learned?
	Colorado State University – Powerhouse Energy Center
	Facilities Manager I.T. Department Occupants
	Colorado State University, Graph
	Image
	Map
	Control Plans: Sequence of Operations & Specification
	Manufacturer Survey Interview & Selection
	Manufacturer Design & Shop Drawings
	Image
	Fixture Measurements
	Lessons Learned
	What Else is Needed?

