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Building America Results

Cost/benefit trade-offs improve whole
building performance without increasing
cost

*Reduced utility bills

*Healthy, comfortable homes

*Accelerated adoption of new technologies
*Reduced warranty and callback issues
*Improved sales
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Key Technical & Programmatic
Challenges

Transition of new systems from niche
to broad markets requires “bomb
proof” integration
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Market, Policy, & Other External
Barriers

System innovations require
substantial private sector cost share
driven by sustainable markets
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Strategic Approach

Limit the risk associated with development
and integration of innovative and emerging
energy systems in residential buildings
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Strategic Approach

.
Industry

Teams

Team Members Include:

Lead Builders
Equipment
Manufacturers

DOE Buildings Program -Material Suppliers

*Designers
*Developers
I B
Technology Centers

e Utilities
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Strategic Approach

Energy
* Reduce energy use by 30-70%

Quality
* Increase durability and maintainability

Resource Use
« Reduce construction waste and increase
productivity
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Strategic Approach

High

“System

Market Needs=—, 1 ovation!”

What?

“Systems —p “Key Capabilities”
Approach”

Low

Low How? High
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Building America’s Partners Contribute

STRATEGIC MARKET MARKET POLICY NATIONAL
ALLIANCES NEEDS CHANGE LEADERSHIP  clANGE IMPERATIVE
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Building America Contributes

STRATEGIC MARKET MARKET SUETEL SUETEL SUETEL POLICY NATIONAL
ALLIANCES DRIVERS CHANGE DEVELOPMENT INTEGRATION PERFORMANCE LEADERSHIP CHANGE IMPERATIVE

PROCESS Systems POLICY
DRIVERS Engineering DRIVERS
CONSENSUS PERFORMANCE TARGETS
COST SHARING
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Building America Innovation Goals

* Develop and Transfer major systems
iInnovations to community-scale
developments

* Support upstream system engineering
with industry team members to fill
advanced system needs including

-residential ventilation and
dehumidification

-low cost, efficient water heaters
-durable foundation insulation pw
-onsite power systems
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Innovation is Accelerated by Limiting Risk

Industry Sector

“Standard Practice” “Best Practice” “Lead Builder” “Early Adopter”

Development Status

“Expected” «—— “Proven” «—— “Emerging” <«——— “Innovative”

“LOW” > CGHigh”

Potential Risks and Rewards
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Innovation Reward Vs. Risk

High “Innovative”
Potential
“Emerging”
Reward SIS
“Proven”
“Expected”
Low
Potential Risk
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Low

Industry Leaders

Usage Vs. Risk

ected € ‘Proven” +—— “Emerging”+—*Innovative’]

Industry

/ Leader

Industry /

Average

Low High
Potential Risk
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Balanced Portfolio Accelerates
Innovation by Managing Risk

Usage Gap Vs. Risk

High

Usage “Emerging”
G ap “Proven”

<Innovative”

Low

Low High
Potential Risk
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| Draft rsa- 2/22/01 |

Innovative

Early
Adopters

Peer to Peer Diffusion

Building America Peer to Peer Diffusion Model

Delivery Mechanisms:
M1: Industry Systems Research Teams (BSC, ...)
M2: Industry System Research Teams (BSC, ...)
M3: Rating/training Programs (EEBA, Energy Star, Consol, ...)
M4: Professional Certification/Standards (NAHB, ASHRAE, ...)

Emerging Proven Expected

Standard

Lead Builders N
Practice

Best Practice

Advanced
Systems
Test/
Analysis

System
Prototypes

Pre-
Production
Prototypes

Best Practice
Design
Specifications

Prototypes Handbooks and

Training
Pre-
Production
Prototypes

Best Practice
Design
Specifications

Standard
Equipment/
Materials
Packages

System

Handbooks
and

Training

Technology



Peer to Peer Diffusion

m Standard Practice

m Best Practice

o Lead Builder
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Systems Engineering Process

Design

i

Build “
i Re-design
Test 7

i

Test Houses

|

Production Housing

Cost and Performance Trade-offs
Accelerate Development of
Integrated Systems

|

Community-scale
Housing
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System Performance Feedback

Long Term Testing
e Weather data
e Room Temperatures
e Energy Consumption

Short Term Energy
e Tracer Gas
e Co-heating/co-cooling
e (alibrated Energy Analysis
e System Diagnostics
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Co-heating and
Co-cooling

e
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Tracer Gas Diagnostics
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Tracer Gas Diagnostics

44— Normal Furnace Operation ——P> G——— ————————  [Electric Heaters - ——fF——P»_

+— Outside air duct disconnected and taped in pilot home

OFF
<« FanON W‘ FanON
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Building Science Gonsortium

Villape Green:
A Sestainable Engrgy
Community

Sylmar, Calitornia
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Van Geet Residence

High mass construction
Integrated mechanical system
High efficiency appliances and
lighting

Active solar hot water system

for DHW and radiant space
heating

_ Propane backup heat and
B T generator

Off-grid powered by

photovoltaics ammﬁaﬁiﬂl:’

I Energy
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Mercedes Homes

« CARSB project in Rockledge, FL
« Second set of prototypes

* Four prototypes and one control
tested

« Ducts in conditioned plenum truss
« (Cast-in-place concrete walls
« Single pane, low-e windows

Standard Practice

Michelle Isle

Lora Isl
Prototype ora 'S1e

Prototype
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IBACOS" Consortium
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Civano ICS Solar Water Pre-Heater
Study

- Question: What is the energy
- contribution of the solar water
heaters in the Civano community?

* |nstrumented system on
model home with remote
control of draw pattern

* |Instrumented systems on
eight occupied homes
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Water temperature from collectors during daily evening draws

Daily Solar Fractjon, Home 7
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Building America Database

Types of Wall Construction used in Building America Houses

Wood, 2x4, 24 in o.c.

Wood, 2x4, 16 in o.c. 0%
25%

Wood, 2x6, 16 in o.c.
21%

Other
1%

Concrete Masonry
2%

SIPs
1%

Wood, 2x6, 24 in o.c.
50%
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Building America Database

Average SEER for cooling systems in Building America
Houses
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Building America Database

@ Actual
B Estimated
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New NREL BA Publications

New BA Overview

ACEEE Paper — Shading and
Glazing

ASES Paper — Tierra Home
Analysis

Four NREL Technical
Reports:

* BA House Performance Analysis
Procedure (draft)

* Ventilation in BA homes (draft)
* Tierra Homes Analysis
« Habitat Denver Analysis (draft)
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Building America Sponsored By

[N\ DOE Office of Building Technology
‘:k State and Community Programs

W.s. Department of Energy f
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U.S. Department of Energy

A PATH Partner
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EPA DOE
SAVING THE EARTH. SAVING YOUR MONEY
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SENSIELY BUILT

(A T
m o
Z Fi
[ -
ot I
o m
s

m
=« e
W =<
C Y
- S
-q i
- 2

m
C rd
N =
a

HE EHYIEQHMENT

]

W.s. Department of Energy

A
@N?EI_ Building Energy Technology




Ren Anderson

Bob Hendron

Paul Norton

Michael Smith

Paul Torcellini

Kimberly Peterson

U.5. Department of Energy
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