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MARKET TRANSFORMATION CONTEXTMARKET TRANSFORMATION CONTEXT

no

yes

no

yes

Market Research:
Problems

Opportunities

Potential 
Technologies 

for R&D

Satisfy R&D 
funding criteriaDon't Fund

R&D Funding Criteria:
- Cost Effective
- Market Size
- Technical Issues

Fund R&D

Periodic Assessment 
of Technical 

Potential

Discontinue 
Funding

Promote Mature 
Technologies to 

Market

Basic Research

Applied Research

Client-Based 
Research



ENERGY STARENERGY STAR

ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

MARKET TRANSFORMATION CONTEXTMARKET TRANSFORMATION CONTEXT
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BUSINESS MODEL FOR HOMESBUSINESS MODEL FOR HOMES
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ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

ENERGY STAR CURRENT THRESHOLDENERGY STAR CURRENT THRESHOLD

Advanced WindowsAdvanced Windows

Effective Insulation LevelsEffective Insulation Levels

Tight Ducts, TestedTight Ducts, Tested

EfficientEfficient
EquipmentEquipment

Build it Tight, Blower Door TestedBuild it Tight, Blower Door Tested



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

WHY NEW THRESHOLD?WHY NEW THRESHOLD?

Problem:Problem:
With recent technical developments, With recent technical developments, 
a single HERS score no longer aligns a single HERS score no longer aligns 
with current HERS 86 threshold.with current HERS 86 threshold.
Modeling an old HERS 86 with new technical developments…Modeling an old HERS 86 with new technical developments…

–– IECC becoming standard over MECIECC becoming standard over MEC
–– Revised HERS Guidelines (IECCRevised HERS Guidelines (IECC--based)based)
–– Revised NAECA Revised NAECA ReqtsReqts. for A/C [13 SEER min. in 2006]. for A/C [13 SEER min. in 2006]

…results in scores ranging from 82.5 to 87 with lower scores in …results in scores ranging from 82.5 to 87 with lower scores in the the 
south.south.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

WHY NEW THRESHOLD?WHY NEW THRESHOLD?

Opportunity:Opportunity:
Fix problems with current threshold…Fix problems with current threshold…
•• More consistently deliver proven measuresMore consistently deliver proven measures
•• Integrate ENERGY STAR productsIntegrate ENERGY STAR products
•• Simplify definitionSimplify definition



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

GOALS FOR NEW THRESHOLDGOALS FOR NEW THRESHOLD

Ensure:Ensure:
•• ‘Brand’ Relevance‘Brand’ Relevance

Continue to represent premium productContinue to represent premium product

•• Flexibility Flexibility 
Performance Performance andand Prescriptive verification optionsPrescriptive verification options

•• CostCost--EffectivenessEffectiveness
Positive cashPositive cash--flow and strong present valueflow and strong present value

•• Production Builder CompatibilityProduction Builder Compatibility
Homes qualify with triedHomes qualify with tried--and true technologiesand true technologies

•• Strong Role for HERS VerificationStrong Role for HERS Verification
RESNETRESNET--accredited providers and HERS ratersaccredited providers and HERS raters



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

PROPOSED NEW THRESHOLDPROPOSED NEW THRESHOLD

•• PRESCRIPTIVE PATHPRESCRIPTIVE PATH
based on ENERGY STAR Reference Home based on ENERGY STAR Reference Home 

oror

•• PERFORMANCE PATHPERFORMANCE PATH
Based on HERS ScoreBased on HERS Score



HVACHVAC::
••North: ES Heating North: ES Heating (AFUE 90; 8.5 HSPF)(AFUE 90; 8.5 HSPF)

••South: ES Cooling South: ES Cooling (14 SEER, 12 EER)(14 SEER, 12 EER)

••RightRight--SizedSized
••ES ThermostatES Thermostat

ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

NEW THRESHOLD PRESCRIPTIVE PATHNEW THRESHOLD PRESCRIPTIVE PATH

EnvelopeEnvelope::
••<< 0.35 ac/h air infiltration0.35 ac/h air infiltration
••IECC 2004 compliant insulationIECC 2004 compliant insulation
••Thermal Bypass ChecklistThermal Bypass Checklist

DuctsDucts::
••<< 4 cfm/100 sq. ft. leakage4 cfm/100 sq. ft. leakage
••IECC 2004 compliant insulationIECC 2004 compliant insulation

Water HeaterWater Heater::
••Gas 0.60 E.F.; orGas 0.60 E.F.; or
••Electric 0.92 E.F.; orElectric 0.92 E.F.; or
••Oil integrated with boilerOil integrated with boiler

WindowsWindows::
••ES (ClimateES (Climate--specific)specific)

Lighting/Appliances/FansLighting/Appliances/Fans::
Any combination 5 ES qualified:Any combination 5 ES qualified:
••Lighting Fixtures; orLighting Fixtures; or
••Ceiling Fans; orCeiling Fans; or
••AppliancesAppliances
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PROPOSED NATIONAL SPECIFICATIONPROPOSED NATIONAL SPECIFICATION



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

PROPSOED REGIONAL SPECIFICATIONPROPSOED REGIONAL SPECIFICATION

Insulation valuesInsulation values
From IECC tableFrom IECC table
or overall or overall UUoo

EEM valuesEEM values

Signature BlockSignature Block

ChecklistChecklist

ENERGY STARENERGY STAR
Regional Regional ReqtsReqts..



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

THERMAL BYPASS CHECKLISTTHERMAL BYPASS CHECKLIST
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NEW THESHOLD PERFORMANCE PATHNEW THESHOLD PERFORMANCE PATH

Allows complete flexibility to choose Allows complete flexibility to choose 
preferred measures as follows: preferred measures as follows: 

••House plan modeled with ENERGY STARHouse plan modeled with ENERGY STAR
Reference Home requirementsReference Home requirements

•• Resulting HERS score, unique to that house Resulting HERS score, unique to that house 
plan, becomes threshold plan, becomes threshold 

••House plan modeled with preferredHouse plan modeled with preferred
measures, and compliance verified if meets  measures, and compliance verified if meets  
or exceeds HERS score threshold or exceeds HERS score threshold 



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

NEW THRESHOLD ESTIMATED TIMELINENEW THRESHOLD ESTIMATED TIMELINE

Jan 2005 Jan 2005 EPA management review of new thresholdEPA management review of new threshold

Feb Feb Official release of proposed thresholdOfficial release of proposed threshold

Feb/April Feb/April Industry vettingIndustry vetting

May May New threshold amended (as necessary) New threshold amended (as necessary) 

June June New threshold released, New threshold released, 
grandfather period beginsgrandfather period begins

Jan 2006Jan 2006 Grandfather period ends, all ENERGY Grandfather period ends, all ENERGY 
STAR qualified homes meet new specsSTAR qualified homes meet new specs



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

WHY ENERGY STAR W/IAQWHY ENERGY STAR W/IAQ

••Add QualityAdd Quality to ENERGY STAR Homesto ENERGY STAR Homes

•• Continually ImproveContinually Improve Value PropositionValue Proposition

•• Inform ConsumersInform Consumers About IAQAbout IAQ



ES Qualified WindowsES Qualified Windows

IECC Insulation IECC Insulation 
Properly InstalledProperly Installed

RightRight--SizedSized
ES Equip.ES Equip.

Efficient Water HeaterEfficient Water Heater
Build it Tight,Build it Tight,

Tight DuctsTight Ducts

Continuous Air BarrierContinuous Air Barrier

Direct/Power VentDirect/Power Vent

ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ SPECIFICATIONIAQ SPECIFICATION

Slope GradeSlope Grade

Drainage PlaneDrainage Plane

Water ProofingWater Proofing

Drain TileDrain TileWater/Radon BarrierWater/Radon Barrier

FiltrationFiltration

Safe/Protected Mat.Safe/Protected Mat.

••Moisture controlMoisture control
••Radon ControlRadon Control
••Pest ControlPest Control
••HVAC SystemsHVAC Systems
••Combustion SafetyCombustion Safety
••MaterialsMaterials

Pressure BalancingPressure Balancing
Screens/ShieldScreens/Shield

Ventilate Right,Ventilate Right,

Radon VentRadon Vent

ENERGY STAR Qualified ENERGY STAR Qualified 
Lighting, Fans, or Appliances Lighting, Fans, or Appliances 

Starting withStarting with
ENERGY STAR ENERGY STAR 
Qualified Home…Qualified Home…



MOISTURE CONTROL:MOISTURE CONTROL:

FOUNDATION VAPOR BARRIERFOUNDATION VAPOR BARRIER

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



MOISTURE CONTROL:MOISTURE CONTROL:

DOOR/WINDOW PAN FLASHINGDOOR/WINDOW PAN FLASHING

Courtesy of Building Science CorpCourtesy of Building Science Corp..



MOISTURE CONTROL:MOISTURE CONTROL:

DRAINAGE PLANEDRAINAGE PLANE

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



RADON CONTROL:RADON CONTROL:

RADON RESISTANT CONSTRUCTIONRADON RESISTANT CONSTRUCTION

A. Gas Permeable LayerA. Gas Permeable Layer
(4” clean gravel)(4” clean gravel)

B. Plastic SheetingB. Plastic Sheeting
(under slab or over crawl space (under slab or over crawl space 
floor)floor)

C. Sealing and CaulkingC. Sealing and Caulking
((all openings in concrete floor)all openings in concrete floor)

D. Vent PipeD. Vent Pipe
(3 or 4 inch PVC pipe)(3 or 4 inch PVC pipe)

E. Junction BoxE. Junction Box
(installed in case venting fan is (installed in case venting fan is 
needed later)needed later)



PEST CONTROL:PEST CONTROL:

TERMITE SHIELDTERMITE SHIELD

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



HVAC SYSTEMS:HVAC SYSTEMS:

PRESSURE BALANCING HOMESPRESSURE BALANCING HOMES

Courtesy of Building Science CorpCourtesy of Building Science Corp..



HVAC SYSTEMS:HVAC SYSTEMS:

MECHANICAL VENTILATIONMECHANICAL VENTILATION

Courtesy of Building Science Corp.Courtesy of Building Science Corp. Courtesy of D.R. Courtesy of D.R. WastchakWastchak, L.L.C., L.L.C.



COMBUSTION SAFETY:COMBUSTION SAFETY:

COMBUSTION DIRECT VENTINGCOMBUSTION DIRECT VENTING

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



BUILDING MATERIALS:BUILDING MATERIALS:

PROTECTIONPROTECTION



BUILDING MATERIALS:BUILDING MATERIALS:

PROPER SELECTIONPROPER SELECTION

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ LABEL COST ANALYSISIAQ LABEL COST ANALYSIS

IAQ Cost Analysis

Cost by Builder Type
IAQ Measures Advanced Progressive Basic
Moisture Control $100 $950 $4,240
Radon Control $250 $250 $250
Pest Control $280 $280 $370
HVAC Systems $360 $850 $1,370
Combustion Safety $0 $670 $670
Materials $200 $300 $300
Commissioning $250 $250 $225

Total $1,440 $3,550 $7,425
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Courtesy of Advanced Energy Corp.Courtesy of Advanced Energy Corp.
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Courtesy of Advanced Energy Corp.Courtesy of Advanced Energy Corp.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ REASONABLE COST ANALYSISIAQ REASONABLE COST ANALYSIS

 Monthly Cost/Savings/Value 

 Advanced 
Bldr. 

Progressive 
Bldr. 

Incremental Cost ($11) ($21) 

Added Energy Savings $13 $13 

Est. Insurance Savings $8 $8 

Positive Cash-Flow ~$10 ~$0 
 

 



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ CONSUMER MESSAGEIAQ CONSUMER MESSAGE

<$.75/day<$.75/day provides your family:provides your family:

•• Over 100,000 Over 100,000 cfcf of fresh, filtered outdoor airof fresh, filtered outdoor air
•• Additional protectionAdditional protection against:against:

-- mold and mildew problemsmold and mildew problems
-- radon exposureradon exposure
-- harmful pests and termitesharmful pests and termites
-- harmful formaldehyde and harmful formaldehyde and VOCsVOCs
-- combustion safetycombustion safety
-- wet basementswet basements



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ BUILDER MESSAGEIAQ BUILDER MESSAGE

•• Meet Growing Buyer PreferenceMeet Growing Buyer Preference

•• Increase RevenuesIncrease Revenues

••Reduce Liability/RiskReduce Liability/Risk



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ LABEL SCHEDULEIAQ LABEL SCHEDULE

•• Complete Final Spec Complete Final Spec 
12/0412/04

•• Start HERS Industry CoordinationStart HERS Industry Coordination
1/051/05

•• Launch PilotLaunch Pilot
1/05 (e.g., 3 test markets)1/05 (e.g., 3 test markets)

•• Negotiate Rates with Insurance IndustryNegotiate Rates with Insurance Industry
1/05 1/05 -- 1/061/06

•• Evaluate PilotEvaluate Pilot
1/05 1/05 --1/061/06

•• Modify/Expand ProgramModify/Expand Program
1/061/06



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

SUMMARY: ENERGY STAR NOW…SUMMARY: ENERGY STAR NOW…

Advanced WindowsAdvanced Windows

Effective Insulation LevelsEffective Insulation Levels

Tight Ducts, TestedTight Ducts, Tested

EfficientEfficient
EquipmentEquipment

Build it Tight, Blower Door TestedBuild it Tight, Blower Door Tested



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

SUMMARY: NEW THRESHOLDSUMMARY: NEW THRESHOLD

Continuous Air Barrier w/Continuous Air Barrier w/
Thermal Bypass ChecklistThermal Bypass ChecklistENERGY STAR ENERGY STAR 

Qualified WindowsQualified Windows

IECC or Better InsulationIECC or Better Insulation
Properly InstalledProperly Installed

Tight Ducts, TestedTight Ducts, Tested

RightRight--SizedSized
ENERGY STARENERGY STAR
HVAC Equip.HVAC Equip.

Build it Tight with Blower Door Test Build it Tight with Blower Door Test 
and Thermal Bypass Checklistand Thermal Bypass Checklist

Efficient Water HeaterEfficient Water Heater

ENERGY STARENERGY STAR
Qualified Lighting,Qualified Lighting,
Fans, or Appliances Fans, or Appliances 

or, equivalent  or, equivalent  
performanceperformance--based based 
measures measures 



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

SUMMARY: NEW IAQ LABELSUMMARY: NEW IAQ LABEL

ES Qualified WindowsES Qualified Windows

IECC or better IECC or better 
Insulation Properly Insulation Properly 
InstalledInstalled

RightRight--SizedSized
ES Equip.ES Equip.

Efficient Water HeaterEfficient Water Heater
Build it Tight,Build it Tight,

Tight DuctsTight Ducts

Continuous Air BarrierContinuous Air Barrier

Direct/Power VentDirect/Power Vent

Slope GradeSlope Grade

Drainage PlaneDrainage Plane

Water ProofingWater Proofing

Drain TileDrain TileWater/Radon BarrierWater/Radon Barrier

FiltrationFiltration

Safe/Protected Mat.Safe/Protected Mat.

••Moisture controlMoisture control
••Radon ControlRadon Control
••Pest ControlPest Control
••HVAC SystemsHVAC Systems
••Combustion SafetyCombustion Safety
••MaterialsMaterials

Pressure BalancingPressure Balancing
Screens/ShieldScreens/Shield

Ventilate Right,Ventilate Right,

Starting withStarting with
ENERGY STAR ENERGY STAR 
Qualified Home…Qualified Home…

Radon VentRadon Vent

INDOOR AIR PACKAGE


