ENERGY STAR Qualified Homes:

Thermal Bypass
Checklist
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The Science Behind
Thermal Bypass



THE SCIENCE BEHIND HOME PERFORMANCE

DRIVING FORCES

ENERGY STAR

Driving Forces move air
in predictable directions:

More [ ess

Pressure Pressure
Moisiture Moisture
Hot Hot




THE SCIENCE BEHIND HOME PERFORMANCE

INSULATION IS NOT AN AIR BARRIER

ENERGY STAR

Resists Heat Flow i
Ailr Flow 1B

..need Alr Barrier

any solid material that blocks air flow
including sealing at edges and seams
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WHY COMPLETE AIR BARRIER

ENERGY STAR

30° F

Missing Air Barrier

7°F
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THE SCIENCE BEHIND HOME PERFORMANCE
WHY COMPLETE AIR BARRIER
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WHY COMPLETE AIR BARRIER

ENERGY STAR

Courtesy of Building Science Corp.
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THE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIER
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THE SCIENCE BEHIND HOME PERFORMANCE
BUILDING SCIENCE RULE #4

Insulation must be installed
without gaps, voids, and compression,

and be fully aligned with the air barrier

to be an effective
thermal barrier.
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THE SCIENCE BEHIND HOME PERFORMANCE W
MISALIGNED/COMPRESSED INSULATION I
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The Rationale Behind
Thermal Bypass
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WHAT IS ENERGY STAR BRAND?

The national, US government-backed

symbol for

cost-effective

enerqgy efficiency

while assuring same or better performance



WHAT OLD SPEC DELIVERED...

ENERGY STAR

HERS 86 and 0L [1IUGCH,
15% > code, i b

or equivalent oI
package... efificient
Effective Lan nevy
Insulation Levels COG /6'/

Efficient

Equipment

Tight Ducts,

lested

Build it Tight, Tested




HOW CHANGED: NEW SPEC

ENERGY STAR

ENERGY STAR Qualified

peRSlnaexs Lighting, Fans, or

85 In South; _
80 in North, Appliances
or equivalent
package...

IECC Insulation
Properly Installed

Continuous Air Barrier
ES Qualified Windows

Tight Ducts,
Tested

Eff. Water Htr,
Build it Tight, Tested




KEY CHANGES...

ENERGY STAR

Address insulation value killers:

¢ Gaps Insulation
® Voids Installa tlo_n
Inspection

® Compression
® Incomplete Air Barrier
) ) X ] ] Thermal
® Misalignment with Air Barrier Bypass
: : Checklist
® Wind Intrusion




COST ADVANTAGE




COST ADVANTAGE

ENERGY STAR

AEC Stuady:

e ~7,000 homes (1998 and 2004)
e ~3,300 baseline (est. 20% > MEC 93)

e ~3,000 ENERGY STAR Qualified Homes
e ~800 Guaranteed Performance Homes

167 5370

ENERGY Gluar.
STAR Perform.

Energy Savings Compared to Baseline

Source.: Measuring Public Benefit from Energy Efficient Homes [2005], Advanced Energy Corp.
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COST EFFECTIVE?

Monthly Annual

Utility Savings $40 $480

Added Mortgage $15 $180
Cost Savings $25  $300

= $1,000:
e y S for typical ownership period




PERFORMANCE ADVANTAGE
ENERGY STAR
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PERFORMANCE ADVANTAGE

Lower Utility Bills

e Improved Comfort
- ® Improved Quiet

e Improved I1AQ

o Improved Durability



PERFORMANCE ADVANTAGE

ENERGY STAR

AEC Stuady:

e ~700 new home owners direct-mail survey
e ~200 baseline homes (est. 20% > MEC 93)
o ~250 ENERGY STAR Qualified Homes

e ~235 Guaranteed Performance Homes

35% 4970
27% ENERGY Guar.

Baseline STAR Perform.

% Homeowners Completely Satisfied w/Comfort

Source.: Measuring Public Benefit from Energy Efficient Homes [2005], Advanced Energy Corp.
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WHY NEW SPEC CHANGED?

Change to ensure:

e greater enerqy efficiency than standard
e cost advantage
e performance advantage

..In other words,

protect the brand!



_ ENERGY STAR

The Builder Value Behind
Thermal Bypass
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BUILDER VALUE

o Visible Quality

o Obsolete Competition
o Reduced RiIsk

o Customer Satisfaction
o Added Recognition
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VISIBLE QUALITY O

ENERGY STAR

Infrared imaging shows,the diffe'-'r"eﬁes—

e
x

Our insulated walls.. .. _ S .;nd theirs
; .
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OBSOLETE COMPETITION f»wﬁﬁ?
ENERGY STAR

Used Homes




OBSOLETE COMPETITION -@‘”ﬂﬁ
ENERGY STAR

New Code Homes




REDUCED RISK

IR PRO (AM<RA

FLIR IN FOCUS  COST JUSTIFICATION SERIZS

Infrared Energy Auditing -
How Home Inspectors Gain a Competitive Edge
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REDUCED RISK

Thermal Bypass Checklist and Code:
e /nsulation “substantial contact”

e vapor retarder on warm side in CZ >5
e /nsulation per manufacturer specs

e fire-blocking and draft-stopping

e JCAT fixtures to unconditioned attic

At least 50% of TBC required by code
but not enforced...

Are builders still liable?
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REDUCED RISK

. |



CUSTOMER SATISFACTION

ENERGY STAR

AEC Stuady:

e ~700 new home owners direct-mail survey
e ~200 baseline homes (est. 20% > MEC 93)
o ~250 ENERGY STAR Qualified Homes

e ~235 Guaranteed Performance Homes

35% 4970
27% ENERGY Guar.

Baseline STAR Perform.

% Homeowners Completely Satisfied w/Comfort

Source.: Measuring Public Benefit from Energy Efficient Homes [2005], Advanced Energy Corp.
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ADDED RECOGNITION oS-

When EMERGY STAR" raised the bar,
these builders stepped up.

Lorge Ipsum Dolor 53
Amel Cansesletuer Adip
Iszing Elit Sed

Ammy Mibih Euismad
Magna Aliguam volutpat
Lt Wi Enim

Vemam Tuis Nostod
Tatian Wamearp
Labartis bis! L Aliguip
Dusis Autam Vel

www localsite.org

T i thes poverament's ENERGY STAK, & homa must mg'm N and mor rigoruus anergy
II'“EIBM\I quidelines sut by the U5 EPA. ERERGY STAR quaified homes are quister and
mare cemfomable, have lower uifey bille, and halp provect the snvironment by redusieg
greenhouss ges emissinns, Leasr more. Visid energystargey

ENERGY STAR

These builders are helping to take

ENERGY STAIE“—“ to the next level.

m Larem Ipsum Dalor Sik

Smat Consactatuar Adip
tecing Elit Sed

Ameny Nibh Eviemod
Magna Adiguam

Lt wwti Emien

Weniam MNostrod

Tation Lamgorp
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Dodar Hendrérit [n

WVul putate Vil E5se
Mkpstie Consegeat
Dodora Fawgiat

www.localsite.o rg

T aarm e govemment’s ENERGY STAR, a homa must mant naw and mare ngorous snargy
elficiency guidelinae 8t by the U5 EPA EMERGY STAR qualilied homee are quester and
mare cominaabie; have Mwes utity Bills, and Relp protect the enviranment by redusing
graesl g% emissione Leasm more. Visit snergysian gow
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BUILDER VALUE PROPQSITION

ENERGY STAR Avg. Cost: $2,000

Avg. Cost of New Home: $400, 000+

Visible Quality
Obsolete Competition

Reduced Risk < 1 0/0
Customer Satisfaction

Added Recognition



ENERGY STAR

JUMP TO THE NEXT CURVE:

“Be unique and useful”

Abl/lty to Provide StU,UiOI
Unique Product

or Service compete on

price

dot.com

Value to Customer

Guy Kawasaki
The Art of Innovation



ENERGY STAR

HOW TO GET MORE INFORMATION

On the Web at:
http.//www.enerqgystar.qgov/homes
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