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U.S. Residential Buildings
Primary Energy Consumption (22 Quads)*
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Total New Green Building Market 2005-2010
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Fig. 3. Nearly 1.6 Million Homes Nationwide Have Earned the
ENERGY STAR Label
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It’s official:
ANSI/RESNET Standard 301-2014

HERS Index
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2015
RESNET Annual Report
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HERS Scores keep improving ...

Average HERS® Index
Score for 2015

More energy efficient More energy efficient
than in 2006 than in the 1970s




Builders use it ...

CONTINUOUS IMPROVEMENT IN AVERAGE HERS INDEX SCORE
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Residential Diagnostics Database

CONCLUSIONS

* Mean air-leakage of U.S. homes >10 ACH50
(147,000 house measurements)

e Post-2000 homes have half the air-leakage of
Pre-1960 homes

 Rated homes (e.g., HERS) have air-leakage
30% lower than typical homes



Envelope Tightness (from DOE Code Study)
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Building America’s Top 3
Building Science Challenges for
High Performance Homes:

Solutions for New and Existing Homes with ...

1. Moisture Managed High-R Envelopes
e Less Likely to Get/Stay Wet

High performance homes with increased insulation, reduced infiltration, reduced risk of
condensation, & adequate drying potential inside building assemblies

2. Optimized Low-Load Comfort Solutions
o Effectively Manage Airflow & Indoor RH for Comfort

High efficiency comfort systems for homes with low thermal loads, including optimal
efficiency, managed air flow and RH control at all part load conditions

3. Smarter Indoor Air Quality Solutions
* Control Fresh Air Supply & Contaminant Removal

Added tightness with improved source control, dilution, and high efficiency filtration,
with little or no energy penalty



Smarter, Healthier Homes

Live better. Work better. I Last bettef.
Brought to you by a
Smarter, Healthier Housing Industry

Brought to you by
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Now available for your Building America
Research-to-Market Plan

reading pleasure!
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http://energy.gov/sites/prod/files/2015/11/f27/Building%20America%20Research%20to%20Market%20Plan-111715.pdf

Building America Integrated Roadmaps

A. High Performance, Moisture Managed
Envelope Systems

B. Optimal Comfort Systems for Low Load Homes

C. Optimal Ventilation Systems and IAQ Solutions
for Low Load Homes

Overall Roadmap Objectives:

e Standard Practice as endpoints ——
e Manage risks to minimize problems of Development
adoption "

Engagement

e Address optimal performance & cost-
effectiveness

e Solutions must be practical & profitable for
builders and home improvement [ DOE | ]
ead
contractors

Codes & Standards




A. High Performance Moisture Managed Envelopes

Moisture Risk
Management

Moisture Managed Guidance/Tools & Best Practice

Specs for priority High-R Envelope Systems in each
climate

Lab and Field Moisture Risk Assessment of priority
High-R Assemblies & Materials

Moisture Risk Assessment & Modeling Standards
(e.g., ASHRAE 160)

High Validate/Demonstrate High Performance Envelope Specs in
P gyl Real World Test Homes

Envelope

Eolitinme Specs in Voluntary Program [ Moisture Managed High-R

Standards Envelopes addressed in 2021 IECC

(ZERH, Energy Star & HPwES) and IRC



B. Optimal Comfort Systems for Low-Load Homes

Develop System Design Procedures/Tools & Comfort Metrics/ I-Codes Adopt Low-Load Design
Criteria for Low-Load Homes Address whole-house humidity & distribution and Performance Standards

Validate/Demonstrate Comfort System Solutions in
Low-Load Homes using Comfort Metrics/Criteria
System

Design Best Practice Guidance/Training/Tools on System
Design, Installation/Commissioning, & Maintenance

System Design Standards
Address Comfort Criteria in Low-
Load Homes (e.g., ACCA, ASHRAE)

Assess Load Profiles/Market Manufacturers Develop Low-Load HVAC and Dehumidification
Demand for Low-Load Homes for whole house comfort. Address design & installationissues

Manufacturers Develop Automated FDD & Optimization Controls
Address equipment & distribution/comfort performance, learning & wireless sensors/controls

Smart
FDD, Sensors/Controls, Metrics & Performance
Systems & L
) Validation Standards (e.g., Acca, ASTM)
Equipment

Validate/Demonstrate Smart HVAC & Advanced
Dehumidification Systems
Best Practice Guidance on Automated Smart
HVAC Operation, Controls, & Maintenance




C. Optimal Ventilation & IAQ Solutions
s | ome | 207 | 208 | 2018 | 200

Manufacturers Develop Targeted IAQ Solutions
include smart range hoods, advanced air cleaning & humidity control systems
Targeted Validate/Demonstrate Targeted IAQ Solutions

Pollutant Targeted IAQ Solutions Addressed in HVI Certification,
Solutions ASHRAE 62.2, & 2021 I-Codes

Manufacturers Develop Smart Ventilation Equipment &
Real Time Controls (using indoor/outdoor conditions & home operationdata)

Smart
Ve pecheal \/alidate/Demonstrate Smart Ventilation & Real Time Controls

Smart Ventilation Specs Smart Ventilation Addressed in
for IAP, ZERH, ENERGY STAR, & HPwES ASHRAE 62_2’ 2021 I-Codes, & HERS

Develop IAQ Baselines & Valuation Metrics,
develop thresholds/targets, measure targeted pollutants

IAQ IAQ Guidance & Assessment Tools

. for New Home Designs & Retrofit Strategies
Valuation = s

ASHRAE 62.2 transition to IAQ Equivalence & Smart Systems



Building America FY15-17 Planning Timeline
FY2015 Q1 FY2015 Q2 FY2015 Q3 FY2015 Q4 FY2016 Q1 FY2016 Q2 FY2016 Q3 FY2016 Q4
Oct-Dec 2014 | Jan-Mar 2015 | Apr-Jun 2015 Jul-Sep 2015 Oct-Dec 2015 | Jan-Mar2016 Apr-Jun 2016 | July-Sep 2016
FY15 FOA
EE
FY15 FOA Selection &
FY15 Award Negotiations
Develop Draft T2M ﬂ FY16
Roadmaps & RFI e
S Activities
Expert Mtgs. ;
Research to Market Plan with
Integrated T2M Roadmaps
FY16 FOA Developed F"|'16 FOA

FY17 Strategy

Update & RFI
/ T —

FY17
Activities

FY16 FOA Selection & FYle FOA
Award Negotiations Awards Begin

We Are Here

¥
Expert Mtgs.

Revised BA Research
to Market Plan

FY17 FOA Developed



Building America Planned 3-Year FOA Schedule
(subject to appropriations)

FY2015 FY2016 FY2017 FY2018 FY2019
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 [exgferyecyotplorglerglocylor
FY15 FOA Award #1
FY15 FOA Award #1
rvi5FoAAward #2,etc. RERIRER
FY16 FOA Award #1
LY FY16 FOA Award #2
rvi6FoAAward #3,etc. HRIRIRER
FY17 FOA Award #1
JVNVAN FY17 FOA Award #2
F17FOA Award #3,etc. [
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Questions?

For More Information:

eric.werling@ee.doe.gov
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