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Sustainable Building Lighting Strategies

Lighting Control solutions can save 
60% or more of the lighting energy 
used in Commercial buildings

• Lighting accounts for 38% of annual electricity usage in 
Commercial buildings.

• Lighting Control’s primary focus has shifted from 
architectural to energy.
– Architectural Lighting design considers

• Amount of functional light provided

• The aesthetic impact supplied by the lighting system

– Energy Consumption considers
• Occupancy, vacancy, and daylight sensors and their 

interdependency and coordination with scheduling, PC 
control, manual controls to cover all possible sequences of 
operation.

1 US Department of Energy www.eia.doe.gov/emeu/obecs/obecs2003/lighing/lighting1.html
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Sustainable Building Lighting Strategies

Lighting Control solutions can save 
60% or more of the lighting energy 
used in Commercial buildings

• Energy savings cannot impact productivity
– Average Building Costs

• Personnel: $200.00 to $400.00/ft2

• Energy: $2.00 to $4.00/ft2

– The human eye compensates for lower light levels by 
allowing more light to enter the pupil 

• 50% of inhabitants could not detect a 15% luminance 
reduction for paper tasks and a 20% for computer related 
tasks even with a knowledge of pending reduction.2

– Consider granularity of reduction
• Multi-level switching or step dimming has a disadvantage 

over continuous dimming that occupants regard sudden 
change in light level as disruptive.

1 US Department of Energy www.eia.doe.gov/emeu/obecs/obecs2003/lighing/lighting1.html
2 Understanding Light Levels for Load Shed, Lighting Research Center, Rensselaer Polytechnic Institute 
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Sustainable Building Lighting Strategies

• Lighting accounts for 38% of annual electricity usage in Commercial 
buildings
– 7 Total Light Management Strategies can save 60% or more 

20% Lighting1

15% Lighting1

15% Lighting1

10% Lighting1

10% AC1

Variable

1 Sources listed in  Energy-savings light control solutions for commercial buildings Lutron Electronics Inc.,  P/N367-1737
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Sustainable strategies with HVAC

• Look at two lighting control strategies that effect or influence 
HVAC

Advanced Energy Leadership Conference NYC
New Building Institute “Advanced Lighting Guidelines 2003”

Lighting Effects on HVAC

New Building Institute “Advanced Lighting Guidelines 2003”

• Example in Philadelphia in a Large Building 
– Lighting adds 17% to cooling and 6% decrease in heating
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Demand Response and Lighting

Demand Response (DR)
– Demand response can involve temporarily curtailing power used or by 

starting on site generation.  

– Current demand response schemes often implement the use of control 
systems to shed loads.  Load shed is the action to demand Response

– Lighting is the easier strategy with little management “set it and forget it”

New Standards include DR
Section 7.4.5.1 of ASHRAE 189.1 

• Peak Load Reduction/Load 
Factor. Building projects shall 
contain automatic systems such 
as demand-limiting or load 
shifting to reduce electric peak 
demand of the building by not 
less than 10%. Standby power 
generation shall not be used to 
achieve the reduction in peak 
capacity.
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New Building Institute “Advanced Lighting Guidelines 2003”

Lighting / Shades, and HVAC

• Lighting / Shades and HVAC can work together in 
sustainable strategies
– Occupancy status is needed by all systems

– In addition to temperature and humidity, air movement and radiant 
temperature (from exterior glazing) have large influences on 
personal comfort.

– Heat from Lighting is cooled from AC 

– Lighting & HVAC account for over 2/3 of all electricity in commercial 
buildings and the number 1 & 2 loadshed strategies for Demand 
Responce

– All systems use scheduling reductions during non working hours as a 
savings strategy.

• BMS systems can trigger a cohesive and controlled 
sustainable strategy between HVAC and Lighting. 
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• Integration Categories in Intelligent 
Buildings
– Under Division 25 2004 CSI 

Specifications
• Integrated Automation 

– Building Management Systems impact 
sustainability

Intelligent Buildings
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Building Management Systems (BMS)

Centralized integration system controlling – HVAC / Security 
/ Lighting /Shades / Metering 

• Most Common Integration Protocols
• BACnet - Developed (2005) for System Integration and Based on the 

Networking Model

• LonWorks - Developed (1995) for Device Automation and based on Neuron 
Chips in each device (DOMESTIC)

• Konnex- Developed (1999) formally EIB (1990) for Device Automation and 
based on TPUART chips for each device (INTERNATIONAL)

• Modbus  - Developed (1979) for PLCs

BACnet

LonWorks
Konnex (EIB)

Modbus FIELD LEVEL

DEVICE AUTOMATION 
LEVEL

SYSTEM MANAGEMENT 
LEVEL• Integration without gateways

• Gateways are interfaces that translate 
BMS protocols like BACnet from Pro 
A/V protocols like Serial (RS232) and 
sing a gateway, like any translation, 
information is lost and many times 
does not have the same meaning.
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Building Management Systems (BMS)

• A lighting control system should make it easy to modify, 
adjust, change or add occupancy, vacancy, and daylight 
sensors and their interdependency and coordination with 
scheduling, PC control, manual controls to cover all 
possible sequences of operation on a daily basis.  While 
making sure device hierarchy never puts people in the 
dark.

• It is beneficial to share information from a lighting control 
system with other building systems like HVAC.

• Sustainable Lighting Control strategies are cumulative and 
can lead to a 60% or more savings of light energy.

QUESTIONS?


