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Energy Demand Grows with Economic Development

Energy demand and GDP per capita (1980-2002)
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Total U.S. energy use by sector, 2008
(Quadrillion Btu or Quads)
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Estimates of potential energy savings in buildings
In the United States
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Estimates of the cost of conserved energy (CCE) and energy savings
potential of electricity efficiency technologies in buildings in 2030
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Lighting Control Technologies
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Independent Building-Wide Control
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Integrated Building-Wide Control
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Lighting Control Testbed
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Sample average of ballast power

Day time average
(7 am to 5:30 pm)
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Simulated Integrated Control in Buildings

Controllable subsystems Non Partially  Fully
Integrated Integrated Integrated

» Electric lighting

« Window transmission Lighting
energy
HVAC

reduced3

Control strategies energy

e Non-Integrated control*

— Electric lighting control only
— Maximize electric lighting savings, no window transmission control

« Partially Integrated control
— Integrated control of window transmission and electric lighting
— Maximize electric lighting savings while reducing HVAC cooling energy

 Fully Integrated control

— Integrated control of window transmission and electric lighting integrated with HVAC
— Maximize electric lighting savings while minimizing HVAC energy

1Truly non-integrated control of window transmission and electric lighting would result in non-optimized electric lighting and HVAC energy
2Climate dependent. Addressing lighting only results in 1.92% HVAC energy savings averaged over all climates
3Depending on climate, building type, etc., total HYAC energy may increase or decrease
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Simulation
Results

* New construction (ASHRAE 90.1-
2004) medium office building

 All control strategies maximize lighting
energy savings

 Partially Integrated minimizes cooling
energy (benefits warm climates)

 Fully Integrated! minimizes cooling
and heating energy (benefits mixed
cooling and heating climates to cold
climates)?

» HVAC savings are relative to Non-
Integrated control

1Due to software limitations Fully Integrated
control was approximated

2True Fully Integrated control expected to result in
more HVAC energy savings depending on climate
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Conclusions

* Inthe US, buildings consume the highest amount of energy (41%)
followed by industry(31%) and transportation(28%)

 Significant energy savings potential exist in buildings with:

— Lighting controls based on occupancy, schedule, light level tuning
and daylight integration

* Integrated control of electric lighting & daylighting provides increased
energy savings over independent control for:

— Lighting related energy (25% in the lab. demonstrations)

— HVAC cooling and heating related energy up to 25% in the
simulated cases

— Increased visual comfort !
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Independent Controls at set point = 300 lux
Exp. Il
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Independent Controls at set point = 500 lux
Exp. Il
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Integrated Controls at set point = 500 lux
Exp. Il
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