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30% Advanced Energy Design Guides

ASHRAE, IESNA, AIA, USGBC, 
and DOE developing series of 
energy design guides for achieving 
30% lower energy than 90.1
Prescriptive tabular approach
Small office guide published 2005, 
retail guide in late 2006, and K-12 
schools in early 2008.
LEED points without simulation!

Warehouse guide released in April 
2008, followed by highway lodging 
and healthcare guides in late 2009.

www.ashrae.org/aedg



Development Objectives

Provide a way, but not the only way to achieve 
30% energy savings relative to 90.1-1999
Provide recommendations (prescriptive 
measures) and design strategies (“how to 
implement” tips)
Energy savings as the independent variable -
Use of practical, off-the-shelf technology
Provide user-friendly document targeting 
contractors, design/build firms and designers 
involved in smaller buildings (< 20K ft2) 
LEED points: 4 E&A credits



Recommendation Tables

Energy-saving 
recommendations for each 
climate zone on single page
Tables color-coded to maps
Prescriptive recommendations 
identify energy savings without 
costly calculations
References to “how-to” section



What the Design Guides Provide

Explains integrated design
Checklists
Suggested targets

Savings by climate zone 
8 climate zones
Prescriptive path
No modeling required
Helps earn CHP,                                               
LEED, or other credits



How Do I Get the 
Advanced Energy Design Guides?

Free download at ashrae.org/freeaedg
50,000 downloads already

ASHRAE sent out 15,000 free hard copies to  
U S school districts



What’s Next for the AEDGs?

30% for Highway Lodging (due early 2009)
30% for Healthcare (due spring 2009)
30% for Existing Buildings (2008, 2009)

50% and Beyond towards Net Zero Energy 
Buildings  (2009 )

Additional Advanced Energy Design Guides 
Planned or in Process



Real Low-Energy Buildings



Case Study Buildings

Oberlin College Lewis Center
Oberlin, Ohio 
goal: zero net site energy use (79%)

Zion Visitor Center
Springdale, UT 
goal: 70% energy cost savings (65%)

Cambria Office Building
Ebensburg, PA 
goal: 66% energy cost savings (43%)

Chesapeake Bay Foundation (CBF)
Annapolis, MD 
goal: LEED 1.0 Platinum Rating 
(25%)

Thermal Test Facility (TTF)
Golden, CO 
goal: 70% energy savings (51%)

BigHorn Home Improvement
Silverthorne, CO 
goal: 60% energy cost savings (53%)



ResultsResults

Measured Energy Savings vs. Design Goals



Database of Information on High 
Performance Buildings



High-Performance Buildings Database 

Share successes and lessons learned about projects
Public database
www.highperformancebuildings.gov



Database Partners

USGBC
Federal Energy Management Program

New Federal buildings must be entered by Executive Order 
14123

AIA Top Ten Winners
USGBC LEED™ case studies
Massachusetts Technology Collaborative
Efficiency Vermont
USGBC Cascadia Chapter
Department of Energy
ASHRAE/IESNA/AIA Advanced Energy Design Guide case studies
New Buildings Institute (links data from Getting to 50 database)

We know of others that are linking the data
3-D models (SketchUp) available for many of the buildings in a new
Google Earth layer



Google Earth Layer for 
High Performance Buildings

Lives on Google Server
Can “fly” to any of the featured High Performance 
Buildings
Displays buildings in 3D with textures

Models can be downloaded into Google SketchUp (not 
full geometry!)

Links to HPB Database to show detailed information of 
building



DOE Building Collections in 
Google 3D Warehouse

Provides enhanced display of High Performance 
Buildings
Currently contains 85 models (in SketchUp)
Linked to the HPB Database for additional information



DOE Building Collections in 
Google 3D Warehouse (cont)

Review building information online



DOE Building Collections in 
Google 3D Warehouse (cont)

Detailed view contains link to HPB database



Google Earth Layer

Display detailed information
on the featured buildings



Can We Get to Zero-Energy?



Assessment of Technical Potential
Assessment of the Technical 
Potential for Achieving Net Zero-
Energy Buildings in the Commercial 
Sector
http://www.nrel.gov/docs/fy08osti/41957.pdf

Methodology for Analyzing the 
Technical Potential for Energy 
Performance Across the Commercial 
Sector
http://www.nrel.gov/docs/fy08osti/41956.pdf

Scenario Analysis Using EnergyPlus 
Models for 4,820 Samples
• Forward modeling allows modeling 

“what if” scenarios
• Annual, 15-minute modeling with 

historical weather files for 2003 
• Detail developed from probability, 

literature, engineering design, codes, 
and standards.  



ZEB CharacteristicsZEB Characteristics
Number of floors impacts ability to reach ZEB goalNumber of floors impacts ability to reach ZEB goal

LZEB 2025
• Roof area

• Daylighting

40%

25%

13%

6%
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Results
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Target EUIs for 30% Savings

Developed targets 
by climate zone and 
principal building 
activity
Cited in DOE order 
430.2B (Feb. 27, 
2008) for federal 
buildings

http://buildings.energy.gov/highperformance/pdfs/energy_use_intensity_targets.pdf



Where we could be with 
current technologies

Where we would be if all buildings 
were built to current code

Where we are today

25

Great Potential for Commercial Building Energy Efficiency

What we’ve 
proven we 
can do

Add renewables and 
we’re almost to net-zero



More informationMore information

Office of Building TechnologiesOffice of Building Technologies
buildings.energy.govbuildings.energy.gov

EnergyPlusEnergyPlus
www.energyplus.govwww.energyplus.gov

High Performance BuildingsHigh Performance Buildings
www.highperformancebuildings.govwww.highperformancebuildings.gov



'Every building is a forecast.  Every 'Every building is a forecast.  Every 
forecast is wrong.'forecast is wrong.'

Steward BrandSteward Brand


