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Meet the Home of the Future: 

U.S. DOE Zero Energy Ready Homes 

Jamie Lyons, P.E
DOE Zero Energy Ready Home
&
Robby Schwarz
EnergyLogic

Zero Energy Ready Homes
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I remind myself every morning: Nothing I say this 

day will teach me anything.... So if Iôm going to 

learn, I must do it by listening.

Larry King



4 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov

Good morning is a contradiction of terms. 

Jim Davis
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ÅDefinition / Why Build

ÅDOE Zero Energy Ready Specs 

ïNational

ïCA Specific

ÅRater Perspectives

ÅHow to Move Forward 

Outline

RELATED SESSIONS

Efficient Hot Water Distribution -
2/16 @ 3:30 pm

Ducts in Conditioned Space ð

2/17  @ 10:30 am

IAQ & WaterSense-

2/17 @ 10:30 am

Ventilation ð

2/17 @ 1:30 pm

Marketing & Sales Strategies for 
DOE Zero Energy Ready Homes ð
2/17 @ 3:30 pm

High R Assemblies ð

2/18 @ 8:30 am
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Zero Energy Ready Homes

Defined
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High-performance home 

so energy efficient, 
all or most annual energy consumption 

can be offset by renewable energy.

ZERH Defined
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Translating Value Proposition

DOE Zero Energy Ready Home
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Ultra-High 

Efficiency

Systems
that optimizes 

cost-effectiveness

DOE Zero Energy Ready = 
Complete Systems

Assured

Performance

Systems
that exceeds 

consumer expectations

+
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Why Efficiency + Performance
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ZERH Efficiency + Performance

Zero Energy 

Ready

Home
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Minimum 

Code

New Home

Typical 

Existing

Home

Energy Star 

Certified

New Home

Low HERS 

Index Home

Builder Risks:

- IAQ

- Moisture

- Comfort

- Combustionsafety
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Business Case for
DOE Zero Energy Ready Home

Risk Management

Zero Differentiation

Innovation Imperative
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Zero Energy Ready Home

Technical Specifications
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Technical Specificationsé
How Heavy is the Lift?

ÅENERGY STAR Certified Homes v3
Å Advanced Windows

ÅAir-Tight Construction

Å 2012 IECC Insulation

Å Energy Efficient Components

ÅEfficient Hot Water Distribution

ÅOptimized Duct System

ÅIndoor Air Quality

Å Renewable Ready Construction

Å Efficiency Threshold (HERS Index)
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DOE ZERH Framework 

Must 

Comply

Mandatory

Reqts.

Trade-Off

Flexibility

óTarget 

Homeô 

Specs

Size Adjust. 

Factor

Identical to 

Energy Star
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
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Mandatory Requirements

Encouraged:
ÅWaterSense Label (indoor and outdoor)

ÅDisaster Resistance (IBHS Fortified Home)

ÅQuality Management
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
ENERGY STAR for Homes 

Version 3 Baseline
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Align with ENERGY STAR for Homes v3:

ÅComprehensive Building-Science System

ÅVariable vs. Fixed HERS Index Score

ÅHouse Size Adjustment to HERS Score

Key Strategy
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Building Science:
Å Air Flow

Å Thermal Flow

Å Moisture Flow

What is Building Science

Heating, 
Cooling, &
Ventilation

System 

Thermal 
Enclosure 
System

Water
Management 

System
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ENERGY STAR for Homes v3:
VThermal Enclosure Checklist

VHVAC QI Checklist - Contractor

VHVAC QI Checklist - Rater

VWater Management Checklist

Ensuring Complete Bldg. Science

Thermal 

Enclosure

Heating, Cooling 

& Ventilation

Water 

Management

Note: Keep an eye on REV08 changesé
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements

Envelope: 
Advanced Windows
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ÅAssures beyond-code 

window performance 

Å Fenestration used for 

passive solar design are 

exempt from the 

U-factor and SHGC 

requirements

ÅArea-weighted averages 

for U-factor, SHGC 

permitted

ENERGY STAR Windows
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64

ENERGY STAR Windows
- 8-Month Phase-In for Updated Specs

Window Specs to 

Apply to DOE Zero 

Energy Ready 

Home Projects

Hot Climates

IECC CZ 1-2

Mixed Climates

IECC CZ 3-4 except 

Marine

Cold Climates

IECC CZ 5-8 

and 4 Marine*

U-Value SHGC U-value SHGC U-Value SHGC

ENERGY STAR 

Window Specs v5.0 -

for projects permitted 

up to 8/31/2015**

0.60 0.27
[3] 0.35

[4] 0.32

[3] 0.30

[4] 0.40

0.30 

0.31

0.32

Any 

Ó0.35

Ó0.40

ENERGY STAR 

Window Specs V6.0 -

for projects permitted 

after 8/31/2015**

0.40 0.25
[3] 0.30

[4] 0.30

[3] 0.25

[4] 0.40

0.27*

0.28*

0.29*

Any*

Ó0.32*

Ó0.37*

*For Cold Climate Zones, the revised specs are applicable to DOE Zero Energy Ready Homes permitted 

after 8/31/2016

** Note that DOE Zero Energy Ready Home offers multiple compliance paths.  See the National Program 

Requirements, Exhibit 1 with footnotes, for details.
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Zero Energy Ready Home

Technical Specifications:
Best Practices

Air-Tight Construction
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Å16 to 50% of HVAC Loads

ÅMoisture Problems

ÅComfort Problems

ÅIndoor Air Quality

69

Why Air-Tight Construction
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Target Home Air-Tightness

ACH50 Requirements/Targets

Climate 

Zones

Zero 

Energy 

Ready 

Home

ENERGY 

STAR V3
2012 IECC

Passive

House

1-2 3.0 6.0 5. 0 0.6

3-4 2.5 5.0 3.0 0.6

5-7 2.0 4.0 3.0 0.6

8 1.5 3.0 3.0 0.6
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Penetrations:

Å Plumbing

Å Wiring

Å Recessed Lights

Å Vents

Å HVAC Duct 

Boots

Cracks:

Å Sill Plates

Å Windows & Doors

Å Drywall at Top Plate

Å Access Panels

Å Sheathing Joints

Å Foundation/Framing

Shafts:

Å Flues

Å Ducts

Å Plumbing

Odd Geometry:

Å Cantilevers

Å Knee-walls

Seal Usual Suspects
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Air Leakage Distribution

Sheathing / roof joint

1.1 cfm/ft @ 50 Pa
93%

6%
1%

Sheathing / top plates

Stud / top plates

Top plates

Exterior air barrier

Cathedral ceiling

Zones

DOE Zero Energy 

Ready Home
IECC 2012

Requirement

Contribution 

to 

requirement 

(%)

Requirement
Contribution to 

requirement (%)

1 ï2 3 17 5 10

3 ï4 2.5 20 3 17

5 ï7 2 25 3 17

8 1.5 33 3 17

2-Story house (Floor area = 2,000 ft2)

Sheathing / roof joint unsealed @0.5 ACH50
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Examples
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Examples

Source: Building America Solution Center; www.basc.pnnl.gov

http://www.basc.pnnl.gov/

