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ASHRAE Members
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Guests



Silence is Golden



Agenda

Introduction

Background
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Why develop AEDGs?



What are the Primary
Driving Forces?



Primary Driving Forces

1 - Global Energy Use

2 - Increasing Energy Prices

3 - Environmental Issues

4 - AIA 2030 Challenge - NZE



U.S. Energy Use
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2000 Energy Consumption vs Population
 (60 Countries, 79%  Pop, 68%  Energy)
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2000 Energy Consumption vs Population
 (61 Countries, 84%  Pop, 93%  Energy)
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Environmental
500 megawatt:
- 1.4x106 tons coal
- 3.7x106 tons CO2
- 1.0x104 tons SO2
- 5.0x102 tons particulates
- 1.0x104 tons NOx
- 7.1x102 tons CO
- 2.2x102 tons VOC
- 170 lbs mercury
- 225 lbs arsenic
- 114 lbs lead
- 4 lbs cadmium
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AIA 2030 Challenge

Edward Mazria, AIA

“Net Zero Energy Buildings by 2030”



Alignment on 2030 Challenge

AIA
ASHRAE
USGBC
U.S. Conference of Mayors
State of Florida



ASHRAE Board of Directors
(April 1, 2007)

Energy Reduction Proposal
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Energy Code       AEDGs

3 year development cycle           1 year to complete
Consensus – Public Reviews      Peer Reviews    
Technically Feasible                    Two Manufacturers
Economically Justified                 30%  to 50% Savings
Balanced Balanced
Code Language Recommendations  



AEDG Background
USGBC - Leadership in Energy and Environmental  

Design (LEED)
- Certified, Silver, Gold, Platinum

ASHRAE Standard 90.1
- 30% Energy Savings - 1999
- 50% Energy Savings - 2004
- 75% Energy Savings



AEDG Background
Partner Organizations Members
ASHRAE 55,000
AIA 83,000
IES  9,000
USGBC 25,000
U.S. Dept. of Energy (NREL, PNNL)



AEDG Goals

• Present some ways, but not all or the only way
to build energy efficient buildings that use 
significantly less energy than those built to the 
minimum code requirements

• Progress toward a net zero energy building
• 30% energy savings when compared to 

ANSI/ASHRAE/IESNA Std. 90.1-1999
• 50% energy savings when compared to 

ANSI/ASHRAE/IESNA Std. 90.1-2004



Std. 90.1 & AEDG  Energy Savings



SCOPE



Scope
• Offices: 5,000 - 500,000 ft2
• Retail: 7,500 - 100,000 ft2
• Schools: 210,000 ft2

– Elementary, Middle, High Schools
• Warehouses: 50,000 ft2

– Bulk Storage with Office Space
– Self Storage

• Highway Lodging: 45,000 ft2
– Exterior Entrances
– Interior Corridor

• Health Care: 41,000 - 425,000 ft2
– Surgical Hospitals – 25 to 160 beds



Office Buildings

Small Office – 5,000 ft2 Small Office – 20,000 ft2

Medium – 53,600 ft2                  Large – 498,600 ft2





Retail Buildings

Strip Mall – 7,500 ft2                         Stand-alone Retail – 15,000 ft2
Medium Box Retail – 40,500 ft2  and  Big Box Retail – 99,225 ft2



Schools K-12

73,930 ft2 210,810 ft2

116,080 ft2

Elementary

Middle

High



Warehouses and Self-Storage

8,000 ft2 50,000 ft2

Non‐refrigerated warehouseSelf Storage



Highway Lodging

14,000 ft2 43,000 ft2

Small HotelExterior  Walk Way



Hospitals and Health Care

Surgery Center – 41,000 ft2                             Medium Hospital –65,000 ft2

Large Hospital – 425,000 ft2 – 160 patient beds



Development Process

1 - Collaboration of Partner Organizations
2 - Steering Committee – Scoping Document
3 - Project Committee – 6 to 14 Members
4 - Focus Group – 6 to 8 Members
5 - Peer Reviews – 35%, 65%, 90% Drafts
6 - Respond to Peer Review Remarks
7 - Publication



Design Strategy

Improve Energy Efficiency

Better Envelope
Lower LPD

Higher HVAC Efficiencies



Design Strategy

Change Architectual Design

Building Features
1 - Building Shape
2 - Building Size
3 - Number of Stories
4 - Building Orientation
5 - Building Occupancy Type



Design Strategy

Energy Conservation Measures

Envelope
Lighting – Daylighting
Equipment – Energy Star
SWH



Design Strategy

HVAC

- Packaged Single - Zone Air Source HP
- WSHP with DOAS 
- VAV DX w/Indirect Gas - Fired or Elec. Internal 

Heat and Elec. Perimeter Heat
- VAV CHW
- Fan Coils w/ DOAS
- Radiant Systems w/DOAS
- GSHP w/DOAS
- VAV Air  – Handling System w/DOAS



Design Strategy

HVAC

- Packaged Variable Volume DX Air Conditioners
- Packaged Constant Volume DX Air Conditioners w/DOAS
- Packaged Single Zone Air Source HP w/DOAS
- Packaged Single Zone WSHP w/DOAS
- Central Air-Handling System
- Mixed Air VAV System w/Separate OA Treatment and Heat Recovery
- Radiant System w/DOAS and Displacement Ventilation and Exterior 

Automated Shades



What’s in an AEDG?
Foreword – Schools, Health Care and all 50% AEDGs

1 - Introduction – Essentials of Achieving the Savings
2 - Integrated Design Process/Strategies
3 - Energy Modeling and Benchmarking Strategies
4 - Recommendations by Climate (the specifics)
5 - How to Implement Recommendations (hints, cautions)

Appendices
A – Envelope Thermal Performance Factors
B – International Climate Zones
C – Commissioning



Using an Integrated
Design Approach to Achieve

Energy Savings

• A narrative discussion of the design and 
construction process that points out the 
opportunities for energy savings in each phase 
of design

• Includes reference tables that leads the user 
through the process of identifying, selecting 
energy savings measures, and defining the 
responsible party to meet major energy design 
goals



Development of Recommendations

• Recommendations for Envelope, Lighting, 
HVAC, and Service Hot Water that achieve at 
least 30% or 50% whole building energy 
savings
– Additional Savings Strategies are included, but not 

needed to achieve target energy savings
– Use practical off-the-shelf technologies and 

strategies available from multiple manufactures
• Energy is the independent variable & cost-

effectiveness (e.g. payback) is the dependent 
variable

• Recommendations modeled to verify savings



Critical Issues

Offices – Night Ventilation, Plug Loads
Retail – Merchandise Display
Schools – Daylighting, Ventilation, Kitchens
Warehouses – Loading Docks and Trucks
Highway Lodging – Laundry
Health Care – Ventilation



15 Representative Locations



EnergyPlus Electrical Analog



Recommendation Tables 
by 8 Climate Zones
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Climate Zone Recommendations

• Envelope

• Lighting

• HVAC

• SWH



Envelope

Roofs
Walls
Floors
Slabs
Doors

Fenestration



Envelope



Parapet



Parapet









Walls
Wood Framing

90.1-1999 AEDG
Zone 13/14    17       4  &  5
R-value 13      13       13 + 3.8 c.i.



Walls
Steel Framing

90.1-1999 AEDG
Zone  13/14    17       4  &  5
R-value 13      13       13 + 7.5 c.i.





Below Grade Walls



Below Grade Walls



Slab-on-Grade
Heated

90.1-1999 AEDG
Zone 13/14    17          4  &  5
R-value 7.5/24” 10/36”     15/24” 





Windows



Projection Factor



SHGC Multipliers for 
Projection Factors
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Air Infiltration

Continuous Air Barrier System
1 - Exterior envelope
2 - Interior separations between 

conditioned and 
unconditioned spaces



Lighting

- Interior Finishes
- Interior Lighting 

- Daylighted Option
- Nondaylighted Option



Toplighting
• Daylighting for top floor or single story 
• North or South facing clerestories



Sidelighting



Sidelighting with Toplighting



Lighting



HVAC



HVAC



HVAC System Report Card



SWH



Validation



Technology Examples 
and Case Studies



Case Studies
Present techniques and methods 
that are discussed in the Guide.



How-To-Implement Recommendations



Additional Savings
• Energy Star Appliances
• Exterior Lighting
• Ventilation Control
• Electrical Distribution Systems
• Plug and Phantom Loads
• Ground Source & Ground Coupled Heat Pumps
• Peak Demand Reduction
• Photovoltaic Systems
• Solar Hot-Water Systems
• Daylighting
• Water Conservation





Commissioning

Design
Construction

Operation



Conclusions

- 30% to 50% Site Energy Savings
- Dedicated Commitments
- Specific Building Types
- Prescriptive Recommendations
- Climate Sensitive
- One Way, Not the Only Way



AEDG
Free Downloads:

www.ashrae.org/freeaedg

Downloads     November 8, 2012
1 - Small Offices                      – 99,649 
2 - Small Retail                        – 66,697  
3 - Schools K-12  – 74,488 
4 - Warehouses/Self Storage – 60,422
5 - Highway Lodging               – 24,588
6 - Health Care    – 35,448 
7 - Small – Medium Office      – 41,328
8 - K-12 Schools – 15,638
9 - Large Box Retail – 18,461
10 - Large Hospitals - 7,338

Free Downloads 444,057
Printed Copies Sold            22,550                                        

Total Copies 466,607
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