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BUILDING
TECHNOLOGIES GOALS

m Marketable Zero Energy Homes by
2020

m Marketable Zero Energy Commercial
Buildings by 2025

m Strategies for 20% reduction in energy
use In both Residential and
Commercial existing buildings by 2025



Advanced Systems Target
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Advanced
Building
Components
R&D

Existing
Buildings

Residential Codes
Research

‘ Buildings Integrating
On-Site Power

Building America

Advanced industry-driven system
engineering research

Technical support through industry
consortia

Accelerated development of
“production ready” housing systems
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Whole-house Approach

Building AmericasM
Building considers performance
“~  and interactions of all
~ building systems

—_—

Local
Climate Structure

Building ‘Heating and
Thermal Cooling

Envelope ' systems




Residential Optimization Model New Results

For all five regions, the average energy reduction attainable was 57%o
with best available technologies and 68%6 with maximum
technologies.
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Systems Engineering Research Consider
Moisture and Thermal Climate Zones




Building America National Energy Use Reduction

Near Term

Mid Term

Long Term

EIA, 1998 Energy Outlook

O Other/Plug
oprPC

M Dishwasher

E Cooking

BTV

M Freezer

O Refrigerator

W Washer

@ Dryer

E Lighting

O Water Heating
O Air Handler

B Space Cooling
B Space Heating
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Residential Calculator, all houses Expressed as source energy, including electrical losses




The Program

The U.S. Department of Energy (DOE) Building
America Program Is:
— Research
— Development
— Technology implementation
— Cost-shared, technical support

This process develops:

— System engineered, sustainable, innovative building
methods; and

— Integrated, cost-effective, advanced technologies



Building America Industry-Driven Systems

U.S. Department of Energy

Engineering Research

Advanced System Options ==Y Advanced Components

Design and Test

Research through EERE

' « Solar
Build Prototypes Lo
* Distributed Energy, Electricity

Infrastructure & Reliability
» Biomass
» Hydrogen & Infrastructure
* Building Technologies

Manufacturers and Suppliers
Performance Trade-offs Develop

Cost-Effective Integrated Systems g System Integration
Requirements

“Production Ready” Builder System
Benefits Solutions for Performance

Analysi Team Builders Packages

NREL



Benefits

Through research, Building America helps
builders
— Lower customers’ energy bills by 30-70%
— Improve comfort and indoor air quality
— Reduce construction costs and waste
— Reduce callbacks and warranty claims
— Offer cost-saving building system trade-offs
— Stand out in the marketplace
— Provide new product opportunities
— Learn from other builders
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Approach

Building America has teams of leading experts In
building science and system engineering that
offer production home builders, remodelers,
and home Dbuilders integrating on-site power
systems free technical information
— Design reviews
— Energy modeling
— Performance specification writing
— Training and workshops
— On-site consulting
— Access to Building America research
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About 20,000 high performance
production homes, but how?

m In general, we focused on:

— Identifying break points & creating
meaningful cost trade-offs

— Solving builder warranty & liability
problems

— Creating market differentiation

m Applied building science was the engine
driving this train
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System Trade-offs Summary

m HVAC downsizing (driven by right sizing,
simplified ducts, and reduced loads of better
windows) “finance” better windows

m Advanced framing lumber savings “finance”
increased levels of insulation and air sealing

m These trade-offs are often, but not always,
about cost neutral

m When they are not, what drives the approach?
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Reduced warranty & liability:

Relating to comfort (draft stopping, air pressure differentials, tight
ducts) that also saved energy

Relating to mold (air pressure differentials, tight ducts) and was
the result of:

— energy conservation (more insulation and tight construction)

— misplaced/mis-used vapor barriers

— lack of ventilation

— lack of water management

Related to quality (performance metrics and testing) that also
saved energy

Related to material efficiency (drywall callbacks) that also saved
energy

NOTE: The same approach used to convince the builder of the practicality

of risk reduction worked for energy and comfort--building science
applied to engineering the home as a system
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Average Energy Savings at
Pulte-Tucson
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Resisting the Lateral Loading of Earth-
quakes Alternate Wood Shear Wall Panels

Pulte Homes used the basic
panel configuration, first
proposed by Building Science
Consortium, to provide lateral
resistance that did not interfere
with the insulation sheathing.




Unvented Attics

"Netted” dry
blown cellulose
or fiberglass

Damp spray

cellulose or netted
blown fiberglass or
cellulose insulation
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Building Science Consortium
Copper Moon

1,618 sq ft Features
. Unvented
f@ cathedral attic

.1 Low-E? spectrally
selective windows

1 Sealed ducts with
mechanical ventilation

_ Stack framing

i Blown cellulose wall
and ceiling insulation

Tucson, Arizona
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Cost Summary for Building America
Metrics—Copper Moon, Tucson, AZ

Unvented roof

NOT installed roof vents

High performance windows

Controlled ventilation system

Downsize air conditioner by 2
tons

Sealed combustion furnace
TOTAL PREMIUM




System Trade-offs: Pulte MN

case study

Advanced framing

High performance windows
Controlled ventilation system
Power vented gas water heater
Simplified duct distribution
Downsize air conditioner by 1.0 ton

TOTAL PREMIUM

-$250
+$250
+$150
+$300
-$250
-$350

-$150
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System Trade-offs: Pulte CA case

study
High performance windows +$ 750
Sealed combustion furnace +$ 400
Jump ducts/fresh air ventilation +$ 250
Unvented conditioned attic +$ 750

Total Premium +%$2.150
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Building Science Consortium
Village Green Community

74 units of 1,700 sq ft

Sylmar, California

Features
* | Solar control glazing

1 Integrated ventilation
system

1 High efficiency framing

v - B Gas cooling to
| ' ' minimize electric load
"8 | Grid-connected

1 1.4 kW photovoltaics
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National Renewable Energy Laboratory
Van Geet Residence

5 30 Features
1 High mass construction

1 Integrated
(| I mechanical system

1 High efficiency
appliances and lighting

m | 1 Active solar hot water
i ==y system for DHW and
l_ ] radiant space heating
: i ' Propane backup heat and
B generator
S | Off-grid powered
# 1.2 KW photovoltaics

Idaho Springs, Colorado
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Building America Communities

e Over 270 builders < n)\  Buitding
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ENERGY STAR HOMES
RESULTS: HOMES LABELED
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Systems Engineering Research

30%
Heating and cooling
energy reduction

R&D

Demonstration

Deployment

Phase ||

50%
Heating and cooling
energy reduction

R&D
Demonstration

Deployment

Phase Il

70%
Heating and cooling
energy reduction

R&D
Demonstration

Deployment




Builders System Performance Packages

Buitdin E )
AMERICA
U.S. Department of Energy

Near Term Mid Term Long Term

Builders System
Performance
Packages

*QOverall building load
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 2003 |2004 (2005 | 2006 (2007 | 2008 | 2009|2010

KEY ACTIVITIES AHD MILESTOHNES
I. 20% Energy Savings Level

Develop system retrofit strategies that reduce toal energy use in existing homes by 20%

Initiate system retrofit studies to evaluate best approaches to 20% total energy zavings goal |

Initiate expanded field studies focusing on most promising system retrofit approaches [ |

Expand research partnerships with system-bazed community-scale retrofit pilots B

Complete development of system retrofit strategies that reduce total energy use by 20% B

Complete technical handbooks for community-scale home retrofit strategies B

IL. 30% Energy Saving Level
Complete knoweledge baze for new residential homes that produce 30% space conditioning and hot vwater savings.

Initiate system retrofit pilot studies to evaluate best approaches to 30% total energy zavings

IIl. 40% Energy Saving Level

Design and test research houses that have the goal of producing total energy savings of at least 40%. TN

Initiate the design and test of research houses that have the goal of producing total energy savings of at least 40%. Fy

Case Studies Repoart: Intial results from research houses that produce total energy savings of at least 40%. !

Complete fact sheets and design handbooks for homes that deliver total energy savings of 40%. é

I¥. 50% Energy Saving Level

Conduct research on the most promising advanced systems for total energy savings of S0% in nesw homes . _

Initiate the evalustion of advanced systems required to produce total energy savings of 50% in new homes. L

Technology Update: System requirements for total energy savings of S0% in new homes,

System Specifications Repart: Advanced systems required for tatal energy savings of 30% in newe homes.

Design and test rezearch houses that have the goal of producing total energys savings of at least 50%. h

Initiste the design and test of research houses that have the goal of producing total energy savings of at least S0%. &

Casze Studies Report: Intial results from research howses that produce S30% energy savings.

Complete fact sheets and design handbooks for homes that deliver total energy savings of S0%.

V. 70% Energy Saving Level

Conduct research on the most promising advanced systems far total energy savings of Y0% in new homes.

Initiate the evaluation of advanced systems required to produce total energy savings of 70% in newy homes. L

Technology Update: System reguirements for total energy savings of 70% in nesw homes.

System Specifications Repoart: Advanced systems required for tatal energy savings of 70% in newy hames.

V1. Onsite Power Systems

Conduct research on renevwable energy systems required for homes that produce as much energy as they consume.

Complete designs for renevwable energy supply systems that cut utilty costs by S0% O

lzsue RFP for home-irtegrated zolar thermal and salar electric concepts




Visit Our Website

www.buildingamerica.gov

EDWARD.POLLOCK@EE.DOE.GOV
GEORGE.JAMES@EE.DOE.GOV
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