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Northwest  Goal of DOE Technology Campaigns

The Storm Window and Insulating Panel Campaign (SWIP) and
the Smart Tools for Efficient HVAC Performance Campaign

) : 1
(STEP) are two DOE-sponsored, PNNL-managed residential
energy efficiency technology campaigns that: I!] sw I P

STORM WINDOW & INSULATING PANEL

« Aim to increase adoption of new or underutilized technologies such CAMPAIGN
as modern storm windows and smart HVAC diagnostic tools,
* Provide technical support for and recognize the successes of key
stakeholders, and P
VR

» Seek to partner with program implementers to increase the impact of

P
their utility programs by adding these technologies ST E P

We look forward to collaborating with you! SMART TOOLS FOR EFFICIENT

HVAC PERFORMANCE
CAMPAIGN
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Northwest  Storm Window and Insulating Panel Campaign

emissivity (low-e) storm windows and insulating window panels,

delivering affordable energy savings and comfort in buildings

STORM WINDOW & INSULATING PANEL  where full window replacement is not feasible.

A collaborative initiative to accelerate the adoption of modern low-

CAMPAIGN
Mission
Campaign Partners Leave no poor-performing
window uncovered
Ml neea AERC .
Main Goals

) Increasing the use of modern
Efficency ceoe* ng the
vei’mOﬂt Center for Energy and Environment Storm WIndOWS In

weatherization and utility
energy efficiency programs

Images Courtesy of Larson Manufacturing and DOE

Check out the SWIP Campaign website!



https://www.energy.gov/eere/buildings/storm-window-and-insulating-panel-campaign
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>50% U.S. homes have inefficient windows (e.g., single pane or clear glass double pane)

and only 2% of homes replace their windows each year

Windows make up
8%

. Energy Efficient Energy Efficient Window ]
OPTIONS: it Replacement OR Attachments of a home’s exterior

but account for
There are great options for window replacement, but what do you do when: 45%

- Window replacement is impractical or cost prohibitive? of energy loss

* Window replacement is not allowed or desired in historic buildings?

Storm window attachments are a cost-effective alternative...

1/3 of the cost of full window replacement

windows and roof.
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Deaseraciaive | @St Field Demonstrations

“heatloss 2012-2013 Philadelphia MF field study
» Can decrease (DOE, NAHB, QuantaPanel)

infiltration
» 2 large 3-story buildings (101 apartments)
* Replaced old clear storm windows over
WY single pane with new low-e storm windows
Deadair—" "% » Energy Savings: 20% heating, 9% cooling ‘gg ;

.._‘-_-,

space » Air leakage reduced by 10% SBult-Family: Philadelphia, PA

Low-e coating reflects
heat back into space

How Low-E Storm Windows Work

« Air seals prime window, reducing air leakage
 “Dead air space” improves thermal

* 10 older homes with single-pane windows
* Energy Savings: ~15% heating, 2-30%
cooling

performance - Air leakage reduced by 17% (3.7 cfmy)
— Reduces conduction and convective
losses across prime window 2014-2015 Lab Home field test, low-e
_ interior & exterior panels
* Low-E glass reflects radiant heat 35% more (DOE, PNNL, NEEA, BPA, Larson, QuantaPanel)
effectively than clear glass - Manufactured homes with metal-framed

double-pane clear glass windows
+ Energy Savings: 11% heating, 8% cooling Manufactured Homes

« Panels with coatings reduce solar heat gain,
particularly effective in southern climate zones
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Northwest 1 he Modern Storm Window Advantage
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Field demonstrated, year-round energy savings & benefits

— 10-30% year-round savings in annual heating and cooling energy use
in homes with single-pane or double-pane clear glass windows

— Other benefits of added comfort, operability, acoustic improvements,
and aesthetic appeal

Widely applicable and available

— More than half of U.S. homes have single-pane windows or
double-pane clear glass windows

— Energy rated by Attachment Energy Rating Council (AERC) and
highest performing storm windows have ENERGY STAR label—all g
available through big box retailers and/or custom orders nationwide

ENERGY
IMPROVEMENT

— Most manufacturers estimate 20-year lifetime

Affordable and “Easy” Installation

— Similar energy savings to double-pane replacements at a fraction of
the cost

— Savings to Investment Ratio (SIR) meets Weatherization Assistance  h gy
Program requirements in most climate zones (simple payback of 4-14
years)

— Installation is easy for contractors or as a DIY project

4
\
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Presenter Notes
Presentation Notes
Add AERC and EnergyStar icons

https://aercenergyrating.org/product-search/residential-product-search/
https://www.energystar.gov/productfinder/product/certified-storm-windows/results
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Low-E Storm Window Savings Potential A Growing Number of States with Low-E
Over a Single-Pane Wood-Framed Window Storm Window TRM Measures
. Click on underlined states for access to TRM websites

Average Gas Average Electric

Heating Savings Cooling Savings
(therms/window) (kWh/window)

303
| 6 | 24.0 :
| 5 | 18.6 6.8
4 | 13.6 15.2
7.6 34.1
2 | 4.7 49.4
1 =° 58.0

Base window characteristics: U-value: 0.88, SHGC: 0.61

Existing Storm Window Utility Programs
Click on underlined Programs for access to websites

* Avista (WA, OR, ID)

« PSEG Long Island

a
+ National Grid Rhode Island , S
« NYSERDA, Comfort Home Program
* XCEL Energy (CO) B No Storm Window Measure
« Benton REA (WA) [ Measure in Progress

« Chelan PUD (WA) B Low-E Storm Windows



Presenter Notes
Presentation Notes
Add a map of TRM states, and those in progress

https://rtf.nwcouncil.org/measure/single-family/
https://rtf.nwcouncil.org/measure/single-family/
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7BC08BDE76-0000-C538-BFC4-3A63C8045B87%7D&documentTitle=20211-169626-02
https://rtf.nwcouncil.org/measure/single-family/
https://rtf.nwcouncil.org/measure/single-family/
http://www.texasefficiency.com/images/documents/RegulatoryFilings/DeemedSavings/TRMv9.0%20Vol%202%20Residential_2021-11-18_V1.pdf
http://www.apscservices.info/EEInfo/TRMV9.0.pdf
https://dnr.mo.gov/document-search/missouri-technical-reference-manual-pub2839/pub2839
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/72c23decff52920a85257f1100671bdd/$FILE/NYS%20TRM%20V8.pdf
https://www.michigan.gov/mpsc/regulatory/ewr/michigan-energy-measures-database
https://iub.iowa.gov/regulated-industries/energy-efficiency-plans-and-programs-iowa
https://www.icc.illinois.gov/programs/illinois-statewide-technical-reference-manual-for-energy-efficiency
https://rieermc.ri.gov/wp-content/uploads/2019/11/ngrid-ri-2020-trm.pdf
https://puc.vermont.gov/sites/psbnew/files/doc_library/Vermont%20TRM%20Savings%20Verification%202018%20Version_FINAL.pdf
https://www.myavista.com/energy-savings/rebates-washington/windows
https://www.myavista.com/energy-savings/rebates-idaho/windows
https://www.myavista.com/energy-savings/rebates-idaho/windows
https://www.psegliny.com/saveenergyandmoney/energystarrebates
https://www.quantapanel.com/rhode-island-rebate-program/
https://www.nyserda.ny.gov/All-Programs/Comfort-Home-Program
https://co.my.xcelenergy.com/s/billing-payment/energy-assistance/income-qualified-weatherization
https://bentonrea.org/energy-savings/residential-rebates/
https://www.chelanpud.org/conservationhome/residential/resources/window-coverings
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Northwest  SWIP Support for Program Implementers

Utility Program Examples 9

Modern Storm Windows

The Window of Opportunity for Utilities

As the LS. pricritizes net zero energy buildings, addresses carbon emissions and confronts the challenges
of decarbonizing the grid, there is a pressing need to dramatically increase the availability and use of
highly efficient window products. Utilities are uniquely positioned to take advantage of this market shift
and create window programs that meet the needs of their customers.

# Windows and window 2
attachments, such as The Impor'hrn:e of Windows
. Windows provide our homes and places of work with
storm windows, light, view; and connaction io the cutsicle world
produce peak energy
savings in both the ENERGY USE

heating and cocling

season. As the need to 25% :nmu:gq
reduce peak loads in e
the surnmer and winter 10% m:‘:m
increases, windows will 8% mw
play a crucial rale in

reducing peak 45% 5&"."""’?'»-«
demand.

# Improving the performance of the building envelope can reduce the size and cost of HVAC
equipment upgrades. This will become increasingly impeortant as more cities implement
electrification goals and consumers prioritize decarbonization

# Customers want better windows. Throughout our utility interactions we continue to hear that
windows are cne of the top products that customers ask about incentives for. By building consumer
awareness about the advantages of modern storm windows, homecwners can benefit from a better
performing envelope without investing in a complete window replacement. A storm window
incentive can serve as a gateway to increase customer engagement in utility programs and may help
reach underserved and lower income communities due to the affordability of storm windows
compared to full window replacement.

# Numerous specfications exist that can make it easier for utilities to integrate the highest performing
windaow products into their programs. These include ENERGY STAR most efficient primary windows,
the new ENERGY STAR version 7 spedification for primary windows, ENERGY STAR storm windows,
and new performance ratings for range of window attachments products (e.g., shades, blinds, starm
windows, awnings, etc ) are now available through the Attachments Energy Rating Council (AERC).

Utility Program Playbook

Key resource: Storm Window and Insulating Panel Utility
Program Playbook

Outlines the technology of modern storm windows and insulating
panels and provides guidance for utilities interested in
implementing programs to get these products in the hands of
consumers, resulting in significant energy savings.

Other support provided by the SWIP Campaign

Assistance with TRM workpaper submission
Region specific savings analysis

Program design ideas

Marketing support

Online resources

Manufacturer connections

Recognition by the U.S. Dept. of Energy



\7{/ Smart Tools for Efficient HVAC Performance

Pacific

Northwest Campaign
f\ﬁ
A collaborative initiative to encourage use of smart diagnostic
STE P tools among residential HVAC technicians to quickly and easily
install/commission new HVAC systems and identify/troubleshoot
S VAC PERFORMANGE energy-wasting faults in existing systems.
CAMPAIGN

Campaign Partners

TECHN
B e

Mission
Eliminate energy-wasting
. faults in residential HVAC

D AN -
ne>ea WUy CEEN.  systems

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu

MoneensS ©
/\ BUILDING Key Applications
5CCOCE}M PERTORMANCE Streamlining verified quality

installation and HVAC tune-ups

Check out the STEP Campaign website!



https://www.energy.gov/eere/buildings/smart-tools-efficient-hvac-performance-campaign
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>40% U.S. residential energy use is attributed to space conditioning, and high efficiency

central AC and air source heat pumps are on the rise with decarbonization efforts

100% Many utilities incentivize high-efficiency HVAC, but

20% these efficiencies are rarely realized due to installation
80% faults

ZZ; « DOE report’ found 70-90% of homes have 1 or
. m Central Air Conditioning more energy-wasting HVAC fault

B Air Source Heat Pumps

* NREL report? found ~9% of energy is wasted

0,
40% B Geothermal Heat Pump

30% B Ductless Heating and Cooling nationally due to HVAC installation faults,
20% Boilers costing billpayers $2.5 billion/year
10% 23% Furnaces iy . . . .
N Smart Thermostots Utilities can provide quality installation programs
2018 2019 2020 to ensure HVAC systems perform as designed...
ENERGY STAR and Energy Efficient HVAC & Smart Smart diagnostic tools can help streamline

Thermostat Promotions by Product Type, 2018-2020
these programs for success

1 EERE, 2018. Residential HVAC Installation Practices: A Review of Research Findings
2\Winkler et al. 2020. Impact of installation faults in air conditioners and heat pumps in single-family homes on U.S. energy usage. Applied Energy, Volume 278



https://www.energy.gov/sites/prod/files/2018/06/f53/bto-ResidentialHVACLitReview-06-2018.pdf
https://www.sciencedirect.com/science/article/pii/S030626192031045X?via%3Dihub
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Smart Diagnostic Tools are a collection of wireless probes
and a smart diagnostic application on a technician’s
smartphone or tablet. The probes stream data to the
diagnostic application in real time and provide:

v Performance tests (test-in / test-out)
v’ Fault diagnoses
v Suggestions for corrective actions

v Improved documentation
v’ Streamlined reporting

( ) e v Workflows for utility verified quality installation and

A i R (A maintenance programs

SUCTION LINE 138 LU0 L

Smart HVAC Diagnostics



" The Smart Diagnostic Tool Advantage for
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Photos courtesy of Jason Darrow, ICF

Ceou ™|

Utility Quality Installation Programs are not novel but were
made complicated in the past by

« Manual reporting - extra time for contractors to transcribe,
and for utilities/program implementers to review and digitize

« The ability to be “gamed” by contractors inputting
measurements known to pass

'''''''

I PR

New Smart Diagnostic Tools streamline implementation of
Utility Quality Installation Programs

* Increased transparency and accuracy

* Probes are directly connected to the system, third party application verifies
* Measured, not manually written
« Data is geo-tagged, can verify the address on file
« Everything is digital and reported directly to implementer — can easily review and
assist contractors through any issues



Presenter Notes
Presentation Notes
Commissioning is not always done by technicians – takes extra time.


Quality installation verification isn’t a new concept, there have been programs in the past but:
Were time consuming for contractors: required manual reporting (images from Jason Darrow presentation)
Could easily be “gamed” if a technician knew what numbers would work 
Were time consuming for utility/implementer because they had to review the hand written work, digitize


New Smart Diagnostic Tools can help expedite this process:
Prevents “gaming” the system
Probes are hooked directly to the system, third party application verifies
Measured, not manually written
Geo-tagged through GPS, so you know the data is being taken at the address on file

Everything is digital and reported directly to implementer – can easily review and assist contractors through any issues
Some training is required, but after a few applications a technician/installer should streamline QIV process 



o

Pacific

Northwest  Residential HVAC Opportunity

Smart Diagnostic Tools can drive impact by:
« Optimizing high-efficiency HVAC systems through proper
installation and maintenance

 Providing a scalable workforce solution for increased
residential energy savings

« Simplifying quality installation and maintenance program
execution for HVAC technicians

* Providing customer assurance through traceable and
easily understood energy savings

Savings Potential from Addressing Faults:

0.5 Quad/year; 22 tons of CO,



Presenter Notes
Presentation Notes
- - one set of tools can optimize many HVAC systems
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ENERGY | rncvase rroy

Mass Save Program Enables Quality HVAC Installations and
Tune-Ups Using Smart Diagnostic Tools

Upfront Costs

Probes (approx. $1400)
Diagnostic app subscription/application costs

Work with diagnostic app developer to design
utility workflow

Utility programs can help reduce Utility Program Case Study
barriers for contractors

Contractor Success with Smart Tools

No-cost training

Give eligibility to quality installation & maintenance =) v" Improved workflow
verification jobs, with financial incentives v Reduced data entry

- Partial reimbursement for the purchase of smart v Diagnostic improvements
diagnostic tools


Presenter Notes
Presentation Notes
JobLink Pro: 12/mo
JobLink Pro+ Invoicing: 29/mo
iManifold+: 14.95/user/month 
MeasureQuick: 5Qbits ($1/Qbit) / HVAC system /year 

Key information to using smart diagnostic tools
MassSave info on how they overcame barriers. Potential solutions

https://www.energy.gov/sites/default/files/2022-04/EED_1606_FLYER_EERE-MassSave_v5.pdf
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NATIONAL LABORATORY

« Technical resources and support for Utility
Program RFPs that could integrate smart
tools

* Program design assistance

» Organizing training events for contractors
« Marketing support

« Recognition by the U.S. Dept. or Energy
« Manufacturer connections

Contractor Demonstration in Colorado, 2022
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Explore partnering with us to help more utilities take advantage of these new
efficient technologies.
Support and resources we provide to Program Implementers:

= Assist in adoption of these technologies among contractors via training and case studies
= Provide Utility Playbooks for easier integration of technologies into new and existing programs
= Provide savings calculations and data tailored by region, when available, for program proposals

For more info or to get started, please contact us!

Allegra Steenson
allegra.steenson@pnnl.gov

Lauren Esaki-Kua
lauren.esaki-kua@pnnl.gov

U.S. DEPARTMENT OF ~
E N E RG I Pacific Northwest
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