U.S. DEPARTMENT OF Energy Efﬁciency &

Zero Energy Ready Homes ENERGY | renewable Energy

Jamie Lyons, P.E

Meet the Home of the Future: DOE Zero Energy Ready Home
&
U.S. DOE Zero Energy Ready Homes Robby Schwarz

EnergyLogic
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ENERGY Renewable Energy

| remind myself every morning: Nothing | say this
day will teach me anything....Soi f | 0Om go
learn, | must do it by listening.

Larry King
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ENERGY Renewable Energy

Good morning is a contradiction of terms.

Jim Davis
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O Utl | ne ENERGY Renewable Energy

RELATED SESSIONS

A Definition /Why Build Efficient Hot Water Distribution

2/16 @ 3:30 pm

A DOE Zero Energy Rea_dy Specs Ducts in Conditioned Spage

2/17 @ 10:30 am

I National IAQ & WaterSense
2/17 @ 10:30 am

I CA Specific

Ventilatiord

. 2/17 @ 1:30 pm

A Rater Perspectives

Marketing & Sales Strategies fo
DOE Zero Energy Ready Hoéhe

A How to Move Forward 2/17 @ 3:30 pm

High R Assembli€s
2/18 @ 8:30 am
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ENERGY Renewable Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Homes

Defined
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- U.S. DEPARTMENT OF Energy EfﬁCiEl"‘IC}I’ &
ZER H Defl ned ENERGY Renewable Energy

High-performance home
so energy efficient,

all or most annual energy consumption
can be offset by renewable energy.
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U.S. DEPARTMENT OF Energy EfﬁCIEI"‘IC‘y’ &

Tl'anS|atlng Value PI’OpOSItIOﬂ ENERGY Renewable Energy

A Symbol of Excellence

HEALTHFUL ENVIRONMENT

COMFORT PLUS

|

ADVANCED TECHNOLOGY

|

ULTRA EFFICIENT

|

QUALITY BUILT

|

DURABILITY

KEY [ DOE Zero Energy Ready Home
[l ENERGY STAR Home
[ Existing Home

This label indicates relative performance of this
E N E R Y R EA DY H M E DOE Challenge Home to existing homes (built
between 1990 and 2010) and ENERGY STAR

U ! S : D E pA RT M E N T O F E N E R G Y qualified homes, Actual performance may vary.

|

JN DERERTMENT T

ENERGY
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Complete Systems

Ultra-High Assured

Efficiency + Performance
Systems Systems

that optimizes that exceeds
cost-effectiveness consumer expectations
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Why EffICIenCy + PerfOrmanCE ENERGY Renewable Energy

High Efficiency

Low Efficiency

High Performance

E $
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U.5. DEPARTMENT OF Energy Efﬁcienc’y’ &

ZERH Efficiency + Performance ENERGY | renewabie Energy

Zero Energy

Builder Risks: Ready
S IAG Home
- Moisture Energy Star

- Comfort Certified

Combustiorsafety

New Home
Minimum ‘
Code

New Home

High Efficiency

[
Typical
Existing

Home

Low Efficiency

Low Performance

High Performance
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Business Case for
DOE Zero Energy Ready Home

Pl Energy Efficiency &

U.5. DEPARTMENT OF
ENERGY Renewable Energy

R|Sk Management

Ze r O Differentiation

In N Ova“ on Imperative
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ENERGY Renewable Energy

>

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home
Technical Specifications
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Technical Speci filc E-ﬁ"‘éﬁ&ﬁn&gyéﬁiciency&

enewable Energy

How Heavy is the Lift?

AENERGY STAR Certified Homes v3

A Advanced Windows
A Air-Tight Construction
A 2012 IECC Insulation

A Energy Efficient Components

A Efficient Hot Water Distribution

A Optimized Duct System
A Indoor Air Quality

A Renewable Ready Construction Z E R O
A Efficiency Threshold (HERS Index) el S p e

U.S. DEPARTMENT OF ENERGY
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U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

DOE ZERH Framework

Exhibit 1: DOE Challenge Home Mandatory Requirements for All Labeled Homes

Area of Improvement Mandatory Requirements
1. EMERGY STAR for - . =
H Basaline 1 Ceriified under ENERGY STAR Cualfled Homes Version 3
N e
2 EI'I\'ElOpIE' [0 Fenesraton shall mest or exceed lakest ENERGY STAR requiremenis

[ Celing. wall, N, and &b Insulation shall meet or excaed 2012 IECC levels”
[ Ducts locatsd within the home's themal and air basmier boundary™

Mandatory

3. Duct System
4. Water Efficiency

Must

I Hotwater dellvery systams shall meet efaient design requirements’!

Reqts.

5. Lighting &
Appliances'

[ AllInstalien remgeratons, dENWESNErs, and CoMes washers are ENERGY STAR quaifsd.
[l B0% of ighting ftures are ENERGY STAR qualfied of ENERGY STAR lamps (ulbs) In
15

minimum 0% of socke!

[0 All Instaliad bathroom ventiation and calling fans are ENERGY STAR qualffied

6. Indoor Air Guality

[ EPA INor arPLUS Vercation Checkist and Construction Spacfcations'™

7. Renewable Ready™

[l EPA Renewable Snengy Ready Home Solar Slectiic Checkilst and Specfications™
[l EPA Renewable Energy Ready Home Solar Themal Checkllst and Specifications™

Exhibit 2: DOE Challenge Home Target Home * 7

Comply

HVAC Equipment™
Hot Climates Mixed Climates Cold Climatas
(2012 IECC Zones 1,2) ™ (2012 IECC Zones 3, {212 12CC Zones
4 except Marine) 4 Marine 56,7 E)
AFUE B% 0% a5
SEER 18 15 13
é T ar } t HSPF 8.2 g 1™ !
g : U Genthermal Heat Pumg ENEREY STAR EER and COP Criteria ;
A | T ASHRAE 52.2 WholeHouss 1.4 chmw; 1.4 cimw; 1.2 chmw; / Tr ad e-Off
H O n l e O Wachanical Ventliation System nio heat exchange no heat exchange heat exchange with 60% SREL
[ " Flexibilit
Specs + Insulation levals shall meet the 2012 IECC and achleve Grade 1 Installabon, per RESNET standards. exioili y
« Infiltraton™ (ACHSD): INCTE12 | 25NCZs34 | 2INCTEST | 15InCZE
windows™
Hod Climatss Mixsd Climates Cold Climatas
{2012 IECC Zones 1,2,) (2012 IECC Zones 3, (2012 IECT Zanes
4 expept Marine) 4 Marine 5,6,7.E)
SHEC 0.25 027 any
LFValue 04 L3 027

U-values or SHGCs =

Homes qualifying throwgh the Prescriptive Path with a total window-io-floor area greater than 15% shall have adusted

Water Heater

ENERGY STAR minimurm; for healing ol water heaters use EF = 0LED

Effective for Homes
Permitted Strtine 40173017

Rewised 07/00/2002 Page 2 of B

Exhibit 3: Benchmark Home Size™

Size Adjust.
Factor

' Sedrooms in Home to be Built 1 2 3 4 5 g 7

| Conditioned Floor Aréa g fome

1,000 | 1,800 | 2.200 | 2,300 | 3,400 4,600
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:




U.5. DEPARTMENT OF EFIEFQ}" Efﬁf_:ier‘n‘;‘j,ur &

ENERGY Renewable Energy

Mandatory Requirements

Exhibit 1: DOE Challenge Home Mandatory Requirements for All Labeled Homes

Area of Improvement Mandatory Requirements

1. ENERGY STAR for
Homes Baseline

Certified under ENERGY STAR Qualified Homes Version 3°

Fenestration shall meet or exceed latest ENERGY STAR requirements ™ ®

E
2. Envelope Ceiling, wall, floor, andslab insulation shall meet or exceed 2012 IECC levels®

3. Duct System Ducts located withinthe home'sthermal and air barrier boundary™

4, Water Efficiency Hotwater delivery systems shall meet efficient design requirements’”

All installed refrigerators, dishwashers, and clotheswashers are EMERGY STAR qualified.

5. Lighting & 80% of lighting fixtures are ENERGY STAR qualified orENERGY STAR lamps (bulbs)in
Appliances’? minimum 0% of sockets

All installed bathroom vertilation and ceilingfans are ENERGY STAR qualified
EPA Indoor girPLUS Verification Checklist and Construction Sp ecifications ™

EPA Renewable Energy Ready Home SolarElectric Checklist and Specifications™
EPA Renewable Energy Ready Home Solar Themal Checklist and Specifications™®

oojfo|o oo o

6. Indoor Air Quality

Ooofoiao

7. Renewable Ready™

Encouraged:

A WaterSense Label (indoor and outdoor)

A Disaster Resistance (IBHS Fortified Home)
A Quality Management
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ergy Efficiency &

ENERGY R ewable Energy

Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
ENERGY STAR for Homes

Version 3 Baseline




U.S. DEPARTMENT OF Energy Efﬁcienc}r &

Key Strategy ENERGY | renewable Energy

Align with ENERGY STAR for Homes v3:
A Comprehensive Building-Science System
A Variable vs. Fixed HERS Index Score

A House Size Adjustment to HERS Score

.' QUALIFIED
NEW HOME

ENERGY STAR
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What Is Building Science

Building Science:

A Air Flow
A Thermal Flow
A Moisture Flow

Heating,
Cooling, &
Ventilation

System

Thermal
Enclosure
System
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ENERGY Renewable Energy

Water
Management
System

Buildings.Energy.gov



¥ Energy Efficiency &

Ensuring Complete Bldg. Science  ENERGY | rencwesie Encrey

Thermal Heating, Cooling Water
Enclosure & Ventilation Management

ENERGY STAR for Homes v3:

V Thermal Enclosure Checklist

V HVAC QI Checklist - Contractor
V HVAC QI Checklist - Rater

V Water Management Checklist

Not e: Keep an eye on REVO0S8 <c¢h
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ergy Efficiency &

ENERGY R ewable Energy

Zero Energy Ready Home

Technical Specifications
Mandatory Requirements
Envelope:
Advanced Windows




= o | Energy Efficiency &

ENERGY STAR Windows ENERGY | rencwavie Eneray

A Assures beyond-code

window performance .
A Fenestration used for = v

passive solar design are s 3

exempt from the A|  Windowco

U-factor and SHGC

requirements s [
A Area-weighted averages e e
for U-factor, SHGC e

permitted

Verit pafut s Tl reaSEtw ) Beot e 0w (FOALT JrTIEc) Tarine
L Lot ]
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ENERGY STAR Windows s oo | Energy Efficiency &

ENERGY Renewable Energy

- 8-Month Phase-In for Updated Specs

Window Specs to Hot Climates Mixed Climates Cold Climates
Apply to DOE Zero IECC CZ 1-2 IECC CZ 3-4 except IECC CZ 5-8
Energy Ready Marine and 4 Marine*
ENERGY STAR
Window Specs v5.0 - (3]0 35 [2]0 30 . Any
) ) 0.60 0.27 0.31 0O0. 35
for projects permitted [4] 0.32 [4] 0.40 0.32 50 40
up to 8/31/2015** ' '
ENERGY STAR
Window Specs V6.0 - . 0.27* Any*
for projects permitted 0.40 0.25 |H — JED 0.28* 00. 32*
after 8/31/2015** 0= RO 0.29* 00. 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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ENERGY Renewable Energy

Zero Energy Ready Home

Technical Specifications:
Best Practices
Air-Tight Construction
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Why AII’-TIght COnStI’UCtIOn EﬁFEmRENGY Renewable Energy

A 16 to 50% of HVAC Loads
A Moisture Problems

A Comfort Problems

A Indoor Air Quality
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U.S. DEPARTMENT OF Energy EfﬁCiEl"‘IC}" &

Target HOme Alr'Tlg htﬂeSS ENERGY Renewable Energy

I N T
Zero |
Gimate  Eneray  EMERSY sopecc  Faseis
Home
1-2 3.0 6.0 5.0 0.6 |
3-4 5.0 3.0 0.6 |
S5-7 2.0 4.0 3.0 0.6 |
8 1.5 3.0 3.0 0.6 |
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Seal Usual Suspects ENERGY | roncucolo Enorgy

Penetrations: Shafts: Cracks:

A Plumbing A Flues A Sill Plates

A Wiring A Ducts A Windows & Doors

A Recessed Lights A Plumbing A Drywall at Top Plate

A Vents A Access Panels

A HVAC Duct A Sheathing Joints
Boots A Foundation/Framing

Odd Geometry:
A Cantilevers
A Knee-walls
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U.S. DEPARTMENT OF Energy EfﬁCiEl"‘IC}" &

Air Leakage Distribution ENERGY | Renowable Enoray

Exterior air barrier
Cathedral ceiling V Q&

Sheathing / roof joint cfR
1.1cfnift @ 50 Pa > =2

93%

B Sheathing / top plates
B Stud / top plates
ETop plates

2-Story houséFloor area = 2,000 ft
Sheathing / roof jeinseale®0.5ACH,

DOE Zero Energy IECC 2012
Ready Home

Contribution
to Contribution to

requirement Al requirement (%)
(%)

Requirement

Buildings.Energy.gov
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Examp|eS ENERGY Renewable Energy
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Examp|eS ENERGY Renewable Energy

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