[image: image1.png]U.S. Department of Energy
Energy Efficiency and Renewable Energy





Technology Fact Sheet

Resources for Whole Building Design

Background

The process of creating high-performance commercial and residential buildings is different from the conventional design/build process.   Traditionally, the energy efficiency of building components and subsystems has been analyzed and optimized separately.  This approach fails to optimize the energy efficiency of the whole system.  In order to optimize a building’s energy efficiency, designers must adopt a systems engineering approach that considers the interaction of building components. 

Approach

Whole-building design considers all building components and systems during the design phase and integrates them to work together efficiently.  Because all the systems are interrelated, it is essential that the design team be fully integrated from the beginning of the process. The building design team can include architects, engineers, building occupants and owners, as well as specialists in areas such as indoor air quality, materials and energy use. The whole-building philosophy considers site, energy, materials, indoor air quality, acoustics, natural resources, and their interrelationships.

A building that is constructed using whole building design techniques requires more initial planning and collaboration of different stakeholders, but the end result is a building that is more comfortable, energy efficient, and cost-effective.

In order to use the whole-building design philosophy it is recommend that:

· Members of the entire design team are identified before beginning the design process. All those who can influence the building design and how it is constructed should be represented on the design team, including architects, engineers, building owners and occupants, and specialists in areas such as indoor air quality, materials, and energy use. The breadth and aggressiveness of the design goals will determine who should be on this team. 

· Architects and engineers with green building design experience are selected.

· A design charrette process (a charrette is a workshop for generating and discussing ideas in the planning and design process) should be used to increase collaboration between members of the design team. Design charrettes can take several days and allow participants to propose and consider many different ideas, address organizational differences, reduce adversity, verify decisions, and expedite the design process.

· Use LEED (Leadership in Energy and Environmental Design) national green building standard as a framework for assessing building performance and meeting sustainability goals.

· Use standardized protocols like the International Performance Measurement and Verification Protocol to measure building performance.

· Develop a strategy to implement the building-commissioning process to insure that the building is operating to its design specifications.

· Use lifecycle cost assessment tools rather than just initial costs.

· Design for worker comfort. Research has demonstrated that workers are more productive in well-designed buildings and the cost savings from increased productivity can dwarf the building’s energy savings.

Energy Savings and Emissions Reductions

Buildings based on the whole-building design approach can use less than half of the energy and produce less than half of the emissions of a comparable conventional building. 

Other Benefits

Buildings based on the whole-building design approach can provide greater comfort to the building’s occupants than conventional buildings.  Increased worker productivity can lead to savings many times the building’s energy savings. 
Websites:

Whole building design:

http://cfdev.iimage.com/bts/design/wholebuilding/index.cfm 

Whole Building design guide:
http://www.wbdg.org 

Building America Program:
http://www.eren.doe.gov/buildings/building_america/ 

International Performance 

    Measurement & 

    Verification Protocol:

http://www.ipmvp.org 

LEED home page:

http://www.usgbc.org/LEED/LEED_main.asp
Energy Star Building Manual:

http://yosemite1.epa.gov/Estar/business.nsf/content/business_resources_upgradebuilding.htm 

Building benchmarking:

http://eber.ed.ornl.gov/benchmark/bench.htm 

Software tools for buildings: 
http://www.eren.doe.gov/buildings/tools_directory/ 

Green building design software:
http://www.buildinggreen.com/ecommerce/cat.jsp?s=7 

Sustainable building 

    technical manual:

http://www.sustainable.doe.gov/pdf/sbt.pdf 
