Energy Efficiency &
Building Options



3. Residential and Commercial
Building Energy Audits

A Fund community-wide residential
energy efficiency audit program

A Provide small business audit and
retrofit initiative

A Point-of-sale audit requirement

A Conduct benchmarking using tools
such as Portfolio Manager




5. Energy Efficiency Retrofits

A-und residential, commercial,
Industrial, or tribal government
energy efficiency facility
retrofits

Amplement energy service
company retrofit
recommendations

AConduct re-commissioning
AConduct building retrofit
training, including usage of
diagnostic equipment, to
identify areas of improvement,
enhance maintenance
practices, and identify new
technologies

Median Annual Home Energy Usage

6000,

Reduction

O Median kWh

2005 2006

City of Houston
Pleasantville Weatherization
Program




6. Energy Efficiency and Conservation
Program for Buildings and Facilities

A Initiate a neighborhood green-
energy efficiency retrofit program for
residents and local businesses;

A Provide free retrofits to low and
moderate income residents and
small businesses utilizing retrained
displaced workers;

A Establish high performance building
practices;

A Improve coordination of energy-
related policies ;

A Leverage HUD and DOE utility low
iIncome & Weatherization programs.




8. Building Codes and Inspections to
Promote Building Energy Efficiency

A Develop and implement building codes
and inspection services to promote
building energy efficiency

A Adopt advanced building codes that
target energy savings of 30% or higher
than current standards

A Provide advanced training to builders
and/or installers of materials or
systems required by new energy codes

A Promote high performance buildings:
I Green Buildings
I US DOE Builders Challenge
I Net Zero homes

U.S. Department of Energy

EnergySmart Home Scale*

Estimated annual energy usage: Estimated average 123 Main Street, Gainesvite, FL 32601

Llectric (kwn) 7728 monthly energy bill: Rated by Hotwa Parformance, Inc.
Notural gas (Therms) 237 $104 Rating conducted June B, 2008

Conditioned floor area (sq. ft.): 3,312
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12. Traffic Signals and Street
Lighting

A Install and/or replace traffic signals and
street lighting with energy efficient
lighting technologies, including light
emitting diodes; and any other
technology of equal or greater energy
efficiency;

A Implement traffic light synchronization.




Tribal Strategic =
Energy Planning a

Tribal Objectives

A Energy Reliability &
Security
A Off - Grid Electrification
A Minimize Environmental
Impacts
A Supply Diversification
A Use of Local Resources
A Economic Development
A Jobs
A Build technical expertise
A Respect for Mother Earth
A Others??

Develop a community energy baseline

Develop a common Village energy vision

Identify and support a Village champion

=i

|dentify culture and environmental constraints

Identify and evaluate resource options
Demand-Side Options Supply-Side Options

‘ Integrate supply and demand alternatives

a

Establish organizational and human resource needs

1L

Strategic Plan

8

Programs & Projects




Develop a community energy baseline

Tribal Strategic
Energy Planning

=

Develop a common Village energy vision

o

Identify and support a Village champion

Tribal Objectives

A Energy Reliability &
Security
A Off - Grid Electrification
A Minimize Environmental
Impacts
A Supply Diversification
A Use of Local Resources
A Economic Development
A Jobs
A Build technical expertise
A Respect for Mother Earth
A Others??

=

|ldentify culture and environmental constraints

Ll

Identify and evaluate resource options

Demand-Side Options Supply-Side Options
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‘ Integrate supply and demand alternatives

a

Establish organizational and human resource needs

1L

Strategic Plan

8

Programs & Projects




Buildings use 70%

BU|Id|ng Energy USE of electricity in U.S.

Cooking 5% Computers 1%
Wet Clean 5% ther 4%

Electronics 5%

djust 4%
Refrigeration 9%

21%
Cooling 10%

18% Residential

Other 9%

Cooking 2%
PC 3%

Source: 2003 Buildings Energy Databook

Refrigeration 4%
Ventilation 5%
Office Equip 6%

Commercial

7%



Building Design

‘“Whole Buildings’ Strategy:

Existing R&D programs, building technologies, and components tied together
by Systems Integration and Computerized Design Tools.

Advanced Technologies

Energy-saving
appliances, advanced
energy controls and
thermostats, efficient
heating and cooling
systems, photovoltaics,
and solar water
heating systems.

’ location, and shading § -

Passive Solar Strategies

Siting and orientation,
glazing size and

strategies contribute to
a passive solar, or
“climate-responsive,”
building.

D P PR P PR PRy

~
Energy-Efficient
Materials

Superior building
materials, including
high-efficiency
windows, insulation,
brick, concrete
masonry, and interior
finish products.
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Typical Residential Energy Use Profile

Refrigerator

Space Cooling

Water Heating _. 9%
15% .

N

Other appliance and receptacle
loads including TV, dryers, washers
and small appliances




— Understanding
The Sun

North e

Winter sun angles on a
facing vertical surface

Summer sun angles on a south-
facing vertical surface



Building Siting and Orientation

A Integrate landscape architecture & planning
A Orient building to optimize solar and breezes

Ok|®INAL PLAN ALTERNATIVE PLAN




Passive Solar Strategies

' '

Sun tempered Direct Gain

Sunspace Thermal Storage Wall




Passive Solar Heating
Sunspace




Sunshine & Glass

A Reflected
A Absorbed
A Transmitted




Optimum Roof
Overhangs

Spring/Fall



Passive Solar Heating & Cooling

Elongate east-west
Organize floor plan
Use high performance glazing

Locate solar glazing for winter
sun angles

Incorporate sun control
Open floor plan




~Passive Solar Design

West side

| llﬁl‘glﬂ

.

Inside

Carlislé Prythero residence, Lakewood,CO



Residential dayligthing is often overlooked.




Tubular Skylights




Efficient Lighting

If every American changed out 5 lights, we'd
save $6 billion/year and the equivalent of 21

power plants.

North Sky

Low Pressure Sodium

Sun

High Pressure Sodiumi
Metal Halide |

New Fluorescenti

New Compact Fluorescenti
Old Fluorescent i

Mercury VVapor |

Halogen Incandescent

Incandescent
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FIND OUT HOW MUCH YOUR OLD
REFRIGERATOR IS COSTING YOU!

Refrigerators

Room & Central
Air Conditioners

. g
Q R SRR -
Programmable Oil and Gas Boilers
Thermostats —- & Water Heaters
|
Dishwashers g

Dehumidifiers


http://www.energystar.gov/index.cfm?c=home.index
http://www.energystar.gov/index.cfm?fuseaction=refrig.calculator

Good
Building
Design



Green Building Home
Basic Information
Why Build Green?

Components of Green
Building

Building Types

Funding Opportunities

Frequent Questions

Additional Resources

U.S. ENVIRONMENTAL PROTECTION AGENCY

Green Building

Contact Us Search: ° All EPA ° Green Buildingl Go
You are here: EPA Home #* Green Building *» Components of Green Building

Components of Green Building

EPA has extensive programs and information on green building issues, including:

* Enerqgy Efficiency and Renewable Energy

» Water Efficiency

* Environmentally Preferable Building Materials and Specifications
*» Waste Reduction

*» Toxics Reduction

* Indoor Air Quality

* Smart Growth and Sustainable Development

Energy Efficiency and Renewable Energy

EPA and U.S. Department of Energy's ENERGY STAR® program promotes partnerships with
homebuilders, office building managers, product manufacturers, and many other organizations to
improve the energy efficiency of homes, buildings, and various building components and
appliances.




U.S. ENVIRONMENTAL PROTECTION AGENCY
Green Building asllare

Contact Us Search: © All EPA © Green Building

You are here: EPA Home » Green Building » Basic Information

sl Basic Information

Basic Information Definition of Green Building | Green Building History in the U.S. | Green Building Research | Green Building and EPA | More Information
Why Build Green?

e Definition of Green Building
Building

Green building is the practice of creating structures and using processes that are environmentally responsible and resource-efficient throughout a building's
life-cycle from siting to design, construction, aoperation, maintenance, renovation and deconstruction. This practice expands and complements the classical
NG e o qu il building design concerns of economy, utility, durability, and comfort. Green building is also known as a sustainable or high performance building.

Building Types

Frequent Questions Impacts of the built environment:
Additional Resources
Aspects of Built Environment: Consumption: Environmental Effects: Ultimate Effects :
+ Siting +« Energy +« Waste + Harm to Human Health
* Design * Water * Alr pollution * Environment Degradation
* Construction « Materials * Water pollution * Loss of Resources
= Operation = Natural Resources = Indoor pollution
* Maintenance * Heat islands
* Renovation * Stormwater runoff
« Deconstruction + Noise

Green buildings are designed to reduce the overall impact of the built environment on human health and the natural environment by:

» Efficiently using energy, water, and other resources
« Protecting occupant health and improving employee productivity
« Reducing waste, pollution and environmental degradation

For example, green buildings may incorporate sustainable materials in their construction (e.g., reused, recycled-content, or made from renewable resources);
create healthy indoor environments with minimal pollutants (e.g., reduced product emissions); and/or feature landscaping that reduces water usage (e.g., by
using native plants that survive without extra watering).







