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Energy Efficiency, a rising concern…
 Energy Energy EfficiencyEfficiency
 Energy Energy EfficiencyEfficiency
 DeregulationDeregulation of both
 production and supply of gas and electricity (while
 transmission and distribution remain regulated) implies to build new business models significantly different from
 traditional ones
 Generation capacities and grids Huge investment ($16 trillion
 worldwide) is needed involving an increase in price
 of both gas and electricityDemand is booming
 Because of the lack of electricity generation
 capacity, peak prices are becoming very high and
 volatile
 Natural resources (oil & gas)
 are declining
 In the consumption regions such as Europe and North America, energy sourcing is becoming
 crucial and focuses major attention of key energy players
 Policy and environment
 Kyoto protocol implementation involves new constraints to be
 integrated in today’s utility business models
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Energy Efficiency has implications along the complete Energy value chain
 Optimize T&D infrastructure Deploy efficient substation automation
 Upgrade to smart metering solutions
 Optimize quality Measure and improve delivered power
 quality Implement DG in frequently congested
 areasInfluence demand consumption Introduce new tariff structures and smart
 revenue metering Provide customers with accurate and relevant
 consumption data
 Deploy modern IT infrastructure High speed telecoms infrastructure
 Modern Energy Information Systems
 On the Supply Side
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Energy Efficiency has implications along the complete Energy value chain
 Act on Users Educate people on efficient use of energy Act on business related procedures
 Act on loads Replace, renovate aging loads (lighting, motors,
 HVAC, …) Implement intelligent load control (variable speed
 drives, regulation systems, lighting control, ...)
 Optimize quality Measure and improve on site power quality Implement backup generation Exploit co-generation means
 Optimize quality Use the right tariffs according to specific load
 profile Participate in DR/DSM programs Resell excess power
 On the Demand Side
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Buildings consume over 40% of total energy in the EU and US
 1. Between 12% and 18% by commercial buildings the rest residential.
 2. Implementing the EU Building Directive (22% reduction) could save 40Mtoe (million tons of oil equivalent) by 2020.
 Buildings are a major source of demand side energy efficiency
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Healthcare Buildings28% Water Heating23% Space Heating16% Lighting 6% Office Equipment27% Other
 Retail Buildings 37% Lighting30% Space Heating10% Space Cooling 6% Water Heating17% Other
 Consumption profiles may vary but heating, cooling and lighting are the major energy users in buildings
 1. Water heating is a major element for healthcare, lodging, and schools.
 2. Lighting and Space Heating are the major elements for commercial and retail buildings.
 Buildings are a major source of demand side energy efficiency
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Tomorrow’s energy efficient buildings would have …A. A structure and walls of such insulation
 performance that only 50 kWh/m2/year would suffice to achieve ideal thermal comfort
 B. All of its equipment to the optimal energy performance level (lighting, HVAC, office devices, …)
 C. Intelligence everywhere that would seamlessly handle energy usage optimization whilst guaranteeing optimal comfort, a healthy environment and numerous other services (security, assistance to elderly people, …)
 D. Renewable and non polluting energy sources
 E. The ability to satisfy its own energy needs (thermal and/or electric) or even contribute excess power to the community (zero/positive energy buildings)
 F. Users whose behaviors would have evolved towards a reasoned usage of energy
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Envelope & Structure of buildings are very efficient : less than 50 kWh/m2/year are needed for an ideal thermal comfort
 Highly insulating and active glazing :• Vacuum double glazing : energy loss = 0,5 W/m2/°C – wall equivalent• Thermo chromium : variable heat flow between 20 to 60 %
 New insulation materials: thinner and able to store energy• nano porous silica• phase change materials
 wall
 coating
 support
 balls of paraffinEffective treatment of thermal bridges (junctions between walls, metallic structures, aluminum frames) : this can yield up to 30% reduction of thermal losses
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Equipment (lighting, HVAC, consumer appliances) are more and more energy efficient
 Lighting efficiency with LEDs : from 20 toward 150 lumen / W
 Heat pumps : from 20% to 25% of performance increase with speed driven compression motor
 Consumer appliances : Appliances complying with the energy performance labels are from 10 to 40% more efficient
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Intelligence is everywhere in buildings : for usages optimization, for comfort, for health, for services
 Shutters, lighting, HVAC collaborate to reach global optimization : increase of more than 10 %global energy efficiency
 Sensors provide information of air quality (pollution, microbes, …) and smart ventilation insure health
 Weather prediction are integrated in control
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Renewable, green energy sources are largely used
 Multi-source systems combine different energy sourcesCo-generation (heat & electricity production) increase their efficiency
 Photovoltaic cells are integrated to architecture.They provide 15% of 1000 W/m2Global prices are less than 2€/W (target 2020)Yet 1000 MW installed in Japan
 Associated to seasonal storage (ex : summer storage in earth), thermal solar systems for heating, cooling & hot water cover a large part of thermal needs
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Buildings become an energy (thermal or electric) production unit for local needs. They can even
 contribute to global electricity production
 Existing experiences : Passivhaus in Germany, Minergie in Switzerland, Zero Energy Buildings in USA
 Intelligent House
 Duisburg
 • Buildings collaborate with energy actors
 • Real time management of sources & loads in buildings
 • Buildings aggregate their needs to optimize transaction with energy providers
 • Buildings participate to services for quality & safety of electricity network
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• 8 Brindabella Circuit, Canberra (Australia)– Full control of HVAC, lighting, … per office zone with activity
 sensors– Use of eco efficient lights and photovoltaic panels for hot
 water production• Results :
 – Energy savings : 45%– 45% less CO2 emissions– Hot water energy needs 100% covered by on site solar energy
 Intelligent built across the world
 • Stop and Shop, Royal Ahold (Massachusetts - USA)– High energy efficiency lights with automated lighting control– Use of natural light (50 roof glass panels),
 • Results :– Annual energy savings : 25%,– 50% less energy for lighting– Increase of average customer purchase versus other stores,
 • Blanquefort College (Aquitaine - France)– Use of solar energy : 120 m2 of solar collectors and 140 m2 of solar panels,– On-line monitoring of energy consumptions and air quality,
 • Results :– Coverage of energy needs by renewable energy : 42%– Annual energy consumption : 72 kWh/m2– Annual CO2 emission : 8 kg/m2
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Importance of Building Green
 In the year 2037, 75% of the built environment will be either new or renovated, vs. 2010.
 We can dramatically transform our energy use and CO2 production by constructing and renovating all buildings to ZONE standards.
 McDonalds Corp. HQ
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New concept of integrated power and control building infrastructure with distributed intelligence
 Innovative lighting solutions based on LED technology Advanced autonomous sensors and actuators Smart integration of local distributed generation means
 Innovative solutions delivering energy efficiency in new constructions
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Green Building Growth - 33x!
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Average Savings
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If you want to score, run to where the ball is going, not where it is.
 Ask yourself: how green will buildings and cities be in 2020?
 How can SAVE members participate in the green building revolution?
 The Future is Green, But…
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THANK YOU
 www.aea-al.org
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