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« Building Performance: Definition, Trends, and Keys
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Building Performance

Define Building Performance?

* The act of building performance into every
home or project.

* A measure of a building’s performance
once a home or project is complete.

« Testing to assure comfort, durability,

safety, energy efficiency April 20, 2006

Building Performance

Define Building Performance:

* The marriage of building science to product
selection

* Construction details that work

* Both the “ends and the means” to building
value and profit
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Building Performance

Define Building Performance:

*  What homeowners expect in new
construction

* Doing things right the first time
* Better assures we will be here tomorrow
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Building Trends

Building Performance Trends

¢ Older Homes vs. New Homes

¢ Characteristics of building performance

April 20, 2006




Building Trends

Older homes: Simple designs

April 20, 2006

Building Trends

Older homes: 1 by sheathing
No or low levels of insulation
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Building Trends

Older homes: Got wet... and dried
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Building Characteristics

Performance characteristics of older homes
« Durable —allowed for drying

¢ Uncomfortable —little control of air/heat flow
« Expensive —typically to heat and cool

* Safe — Combustion or IAQ standpoint
April 20, 2006

Building Trends

New homes: Larger, complex design
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Building Trends

New homes: 4 x 8 sheathing
Increased insulation
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Building Trends

New homes: Tighter construction
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Building Trends

Building air tightness

Median air changes per hour (natural)
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Building Characteristics

Performance characteristics of newer homes
* More susceptible to moisture related damage
* More comfortable

* Less expensive to heat or cool (sq. ft)

* Potential for diminished air quality )
April 20, 2006

Building Performance Keys

What are the keys to Building Performance?

* Build tight
 Ventilate right

* Provide combustion safety
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Building Performance Keys

Keys to Building Performance (continued)

* Construction details
« Testing performance
* Homeowner operation

« Integrate advanced design and technology
April 20, 2006

Building Tight

Program results over time: Construction details
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Build Tight

» Contain before you can control air movement

« Eliminate unwanted / un-designed air movement —
reducing potential for drafts and cold surfaces

* Maximize HVAC equipment effectiveness /
potential

* Reduce outside pollutants, allergens, dust from
potentially entering home
April 20, 2006

Build Tight

* Increased Durability

« Tighter homes = lower
energy intensity & bills

¢ Tighter homes =
quality building shell
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Ventilate Right

* Provide effective spot and overall ventilation — quiet,
low power, and auto control

* Manage indoor relative humidity, odors, and the
build-up and migration of potential contaminates

* Minimize potential for window condensation
* Combine capacity with homeowner education to

balance building tightness, new construction
moisture, and building occupancy April 20, 2006

Ventilate Right

Relative Humidity (%)

* Living room
" _Master bedroom

Sensor limit

Ventilate Right
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Ventilate Right
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Combustion Safety

* Provide sealed combustion, direct vent / power
vent, or closed combustion equipment

« Eliminate potential risk of back drafting
combustion equipment

« Reduce potential for moisture and indoor air
quality concerns
* Maximize overall efficiency of building

. . I 20, 2006
« Provide carbon monoxide detectors ~ “*"

Combustion Safety
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Tested infiltration rate u
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Combustion Safety

Building depressurization

Average
Device Pressure to

Outside
Baseline (no fans operating) -0.9
Kitchen exhaust fan -5.0
Bath exhaust fan(s) -8.6
Clothes dryer -9.3
Air handler -7.6
HRV/ERV -8.3
Water Heater -11.0 April 20, 2006
Other -10.9

Combustion Safety
« Applied physics and building science

We know where

the air is leaving,

where does the
air come in?

April 20, 2006

1CFMout=1CFMin

Combustion Safety

« B-vent water heaters

* Unsealed gas and wood fireplaces are a potential problem
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Homeowner education

The missing link?

April 20, 2006




Building Performance / Profits

How can Building Performance turn into
increased profits?

Builder’s perspective:

* Reduces callbacks and potential liability

* Provides positive market recognition / association

* Increases customer satisfaction April 20, 2006

Positive Market Recognition
Potential for increasing profits

ENERGY STAR logo increasing nationally in
consumer recognition and confidence*
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Market Concerns:
What buyers want in a new home

87% want to save money on energy bills
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Market Associations:
Influence buyers selection of builders

77% respondents select builder prior to construction
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Building Performance:
Increases customer satisfaction and referrals

April 20, 2006

92% customer rating*

Building Performance:
Informed decision are good decisions

84% respondents feel good about certification

April 20, 2006




Building Performance / Profits

How does Building Performance turn into
increased profits?

« Addresses homeowner concerns over energy
costs / insecurity

« Provides differentiation from the competition in
tighter market, potentially leading to increased or
quicker sales

* Access to Energy Efficient Mortgage  agi 20, 2006

Tested Building Performance
Minimizes impact of rising energy costs

« Allows builders to
capitalize on growing
concern by providing
potential homeowners
tested and proven results
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Building Performance
Differentiates builder from the competition

* Performance data can be incorporated in
marketing to distinguish builders and address
homeowner concerns

« Data can also be used to review trends in
performance of different models, projects,
crews, and products
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Building Performance / Profits

How can Building Performance turn into
increased profits?

* Expands options to increase efficiency,
homeowner savings, and value

 Allows incorporation of “next step” features in
building performance construction
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Building Performance

Expanded opportunities for increased savings and

possible profits

* Building America
Program finds ways to
redesign layouts to
“cost shift” performance
improvements or
increase profits
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“Next Steps” in BP?

« Integration of advanced
lighting packages, HVAC
systems, controls, glazing

* Reduce electrical load
for greater efficiency,
savings, and value.

April 20, 2006




“Next Steps” in BP?

« Integration of
“renewable” ready
features in building
performance construction

* Higher market value at
minimal costs, possibly
quicker sales

April 20, 2006

Building Performance / Profits

* Building performance
builds from the past and
can “best position”
today’s builders and
homeowners for the
future ahead

April 20, 2006

Building Performance / Profits

How can Building Performance turn into profit?
Consultant perspective:

* Add value to builders business

* Engage builders concerns - air tightness

* Engage builder at their level: products & practic

April 20, 2006

Building Performance / Profits
What does it take?

Consultant perspective:
» Multiple skills, tools and services to engage marke
« Credibility and learned experience in constructio

* Background in Building science

April 20, 2006

Building Performance / Profits
What does it take?

Consultant perspective:
« Internal champions / network within market

* Recognition that building science, performance and
testing is in best interest of builder and building
industry, and consultant serve the best interest of

their client 0
April 20, 2006

New Opportunities on the Horizon

» Tax credits for energy efficient new construction
* Changes to ENERGY STAR for Homes Program
* Michigan Build! ENERGY STAR Homes Program

* The challenges that new opportunities provide

April 20, 2006




Tax credits for efficient new
construction

» Verified building
performance is path to
increasing potential profits
—reduced tax liability

* Requires modeling and
testing to demonstrate
compliance
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National ENERGY STAR
for Homes Program

* Two paths and expanded
criteria for labeling

« Performance and new
Builder Option Package
path

* Expanded criteria
April 20, 2006

Performance Path
Required for labeled homes after July 1, 2006

* Home energy rating index of 80 (or lower)

* Completion of Thermal Bypass Inspection
checklist or equivalent (12/31/06)

» Duct leakage testing depending on location and
building air tightness*

« Inclusion of at least one ENERGY STAR product

category April 20, 2006

Opportunities are Challenging
“The past has brought us to the present”

Tax credits
* There is more than one KEY to building
performance and efficiency

National ENERGY STAR

* Applaud national efforts to raise the bar

« Balance effort/benefits with cost, credibility,
and recognition of housing stock and level of
building performance April 20, 2006

Building Performance and
Profits
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