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Building Energy Demand Challenge

Energy Breakdown by Sector

U.S. Buildings consume
« 39% of total U.S. energy
« 71% of U.S. electricity

* 54% of U.S. natural gas

U. S. Buildings produce 48% of
Carbon emissions

U.S. Commercial Buildings annual
energy bill: $120 billion (2004)

Commercial Building Energy
Intensities are increasing

* Electrical Energy consumption
doubled in last 18 years

« 25% growth projection through 2030
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Integration-Enabled High Performance Buildings
The whole is more than the parts and cannot be “unbundled”

30% response time reduction,
40% evacuation time reduction

5-10%, — 30% system efficiency
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Faults in Operation of Buildings

Gaps between predicted & actual performance
Models over-predict savings by ~20-30%

Ml Gaps in
kgt *Design & modeling

Ml - Fault diagnosis and self tuning
gt *Understanding & exploiting dynamics and control in
Ml complex multi-component interacting systems

ges by factor

Zion Visitor Center  NREL Thermal Test Chesapeake Bay Cambria Office Big Horn Home
L Facility Foundation Building Improvement Center
Source: Torcellini et al. (2004)
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WBCSD: Addressing Industry Fragmentation & Behavior

Opinion | Unaware
Energy Efficiency in Buildings pinion eaders
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Architects
Englneers No regulations
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Overarching Design Challenge in Integration

Yesterday Features (can you do it?)
Today Cost (are you cheaper?)
Tomorrow Integration (but can you also...?)

Industry will move towards robust architectures which can:

NXP Semiconductors, René Penning de Vries, May 3 - 2007, IEF Athens



Plug and Pray!
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