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Quality Install Tool

A free, easy-to-use, tool with 
workflows to document all 
commonly done residential 
retrofits.

Tool developed by Pacific 
Northwest National 
Laboratory, funded by the 
U.S. Department of Energy. 
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Problem

Residential energy efficiency measures are frequently installed incorrectly, 
leaving energy and money savings that are not realized.

• 90+% of attic retrofits are “blow and go” jobs without first doing air sealing.

• In walls, insulating panels lose more than 36% of their performance if gaps represent only 
0.5% of the insulation volume.

• A typical installation process rarely includes performance-related verifications or optimization 
of airflow, refrigerant charge, and control settings.

• The two most common faults in heat pumps are low indoor airflow rate and incorrect 
refrigerant charge level, a 9% increase over baseline (no-fault) usage, costing homeowners 
~$2.5 billion annually on utility bills.

These problems have the greatest impact on low-income households, who are 
counting most on the anticipated savings.
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Quality Installations Needed to Achieve 
Decarbonization Goals

• By 2035, 3% annual efficient envelope retrofit rate for 
existing residential is achieved and maintained or 
exceeded thereafter. Reduce the market barriers of 
envelope retrofits. 

• Heat pumps for residential and small-to-medium 
commercial applications reach 75% of space heating 
sales by 2035 and >90% sales by 2050. 

• By 2050, All primary electric resistance space and 
water heating is replaced by heat pumps.

Quality installation is assumed and required to 
reach these goals.
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Prevailing Quality Verification Approach

• Typically only completed for 5% of projects.

• On-site inspection results in tons of wasted 
emissions from travel.

• 3rd party onsite validation is expensive—as 
such, all projects cannot be validated.

• Some programs opt for installing contractor 
checklists in-lieu of on-site inspections.
 This provides no proof of proper installation.

• Many elements are impossible or difficult to 
inspect/check afterwards.

Inspection; 
corrections 

found

Implement 
corrections

Reinspect; 
Quality still 

not good 
enough

Contractor 
call back

Reinspect

Cycle of 
Frustration 
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Modern Approach

The Quality Install Tool (QIT) works seamlessly to provide best-practice guidance to 
installers while documenting the quality installation for a wide range of stakeholders.

Typical Process Flow Using the QIT:
1) Contractor takes prompted pictures 

throughout the installation process
2) Tool converts picture series into 

PDF for sharing purposes (similar 
to a home inspection process)

3) PDF can be shared with many 
stakeholders for documentation 
of quality installation

Designed by FreePik
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Who Benefits?

Documents quality of the retrofit they
have invested in

Customer

Documents work completed and its quality at the 
time of completion; also serves as installation guide 
for trainees

Contractor

Supports review of work done without
travel or logistical inconvenience3rd Party Verifiers

Helps utilities have evidence that their program’s 
incentives will realize full savings potentialUtilities

Photo documentation of assets for accurate risk 
assessment Insurance
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Quality Install Tool

Features to support wide-scale adoption and market 
transformation

• No other tool easily and systematically documents critical details 
and test results:
 Streamlines quality install workflow for contractors

 Points to other standards and tools where possible

 Built-in geotagged and timestamped photos for proof of install at 
particular location

 Automated PDF report generation – easy to share via email

• Free to use

• No download needed, “Web-app” works offline, saves offline, send 
PDF when back online

• Open-source code/adaptable – programs can use the code and 
change the requirements if desired (DOE version is best practice)

October 31, 2024



9

Workflows

HVAC Workflows

• Heat Pump Ducted

• Heat Pump Ductless

• High Efficiency Gas Furnace

• Duct Air Sealing and Insulation

• Mechanical Ventilation

• IRA Limited Assessment

Plumbing Workflows

• Heat Pump Water Heater

• High Efficiency (Gas/Oil) Water Heater

• High Efficiency (Gas/Oil) Modulating Boiler

Safety Workflows

• Combustion Safety Testing

Envelope Workflows

• Attic Air Sealing and Insulation

• Wall Air Sealing and Insulation

• Floor Air Sealing and Insulation Above 
Unconditioned Space

• Foundation Wall Air Sealing and 
Insulation

• Slab Foundation Air Sealing and 
Insulation

• Full Frame Replacement Windows

• Insert Replacement Windows

Electrical & Appliance Workflows

• Electric Wiring

• Electric Load Service Center

• Heat Pump Clothes Dryer

• Electric Cooking Appliances

Currently available workflows: 
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Workforce Training Needed

• Blower door directed air sealing was 
developed in the 1980s by weatherization 
specialists supported by the Weatherization 
Assistance Program (WAP), however the skill 
is still not ubiquitous among the workforce.

• Air Conditioning Contractors of America 
(ACCA) released the first version of Quality 
Installation Specification in 2007; however, the 
skill to do a proper vacuum decay and 
pressure decay test is not ubiquitous among 
the workforce.

• QIT can also be used as part of training.
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Quality Install Tool - Introduction

First Time Use
Subsequent uses will 
start here

Each workflow 
“Installation” can be 
done more than 
once (e.g., DHP #1, 
DHP #2, DHP #3)
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Attic Air Sealing & Insulation Workflow
Pre-Installation

2523
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Attic Air Sealing & Insulation Workflow
Pre-Installation
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Attic Air Sealing & Insulation Workflow
Pre-Installation

Use your judgement. 

A home with a very 
high starting air 
leakage rate is 
probably not going to 
get tight enough to 
where mechanical 
ventilation will be 
warranted.

But for homes that 
are decently tight to 
begin with but don’t 
have MV, this is the 
time to calculate MV 
needs and pick an 
appropriate MV 
device.
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Attic Air Sealing & Insulation Workflow
Installation – Air Sealing



Attic Air Sealing & Insulation Workflow
Installation – Air Sealing
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Attic Air Sealing & Insulation Workflow
Installation – Air Sealing
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Attic Air Sealing & Insulation Workflow
Installation – Air Sealing
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Attic Air Sealing & Insulation Workflow
Installation – Air Sealing
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Attic Air Sealing & Insulation Workflow
Installation – Air Sealing
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Attic Air Sealing & Insulation Workflow
Installation – Air Sealing
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Attic Air Sealing & Insulation Workflow
Installation – Insulation
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Attic Air Sealing & Insulation Workflow
Installation – Insulation
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Attic Air Sealing & Insulation Workflow
Installation – Insulation
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Attic Air Sealing & Insulation Workflow
Post-Installation
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Attic Air Sealing & Insulation Workflow
Report – Print Report

The tool automatically 
generates a PDF report that 
can be saved to a phone. 
One can then use the 
phone’s sharing capabilities 
to email a copy of the PDF 
and/or save it to a cloud 
storage location.

The report has the photos 
rotated and sized to fit into 
pages and places them into 
text that describes the 
photo. If the photo is of a 
test, the text describes to 
the reader what numbers 
represents good results.
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Heat Pump Ducted Workflow
Assessment
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Heat Pump Ducted Workflow
Assessment
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Heat Pump Ducted Workflow
Assessment
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Heat Pump Ducted Workflow
Assessment

30

40
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Heat Pump Ducted Workflow
Planning
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Heat Pump Ducted Workflow
Planning
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Acceptable Manual J Load 
Calculation

BetterBuiltNW HVAC Sizing 
Tool

Kwik Model uses 
Florida Solar Energy 
Center's EnergyGauge
for Manual J

Other Manual J software or sizing 
method approved by your 
state/utility’s program



Heat Pump Ducted Workflow
Planning
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Can be either data from NEEP’s Cold 
Climate Air Source Heat Pump List
Can also be sourced from the manufacturer’s 
system performance data. 

Some manufacturers provide extended 
performance data for heating and cooling 
which is ideal for selecting equipment with 
adequate perform at the design temperatures.



Heat Pump Ducted Workflow
Installation
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Heat Pump Ducted Workflow
Installation
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IDU powered by ODU at the disconnect



Heat Pump Ducted Workflow
Installation
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Heat Pump Ducted Workflow
Installation
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Heat Pump Ducted Workflow
Installation
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Heat Pump Ducted Workflow
Post-Installation
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Heat Pump Ducted Workflow
Post-Installation
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Accurate Geolocation & Time Stamps

Instructions/guide to accurate geolocation and time stamps when using the QIT.

Enable location services on phone and allow the web browser and/or camera to use the 
device's location while using the App if/when prompted.

Accurate geolocation and time stamps to the job site:
 Photos taken using the QIT using a smartphone

 Photos transferred from phone to desktop/laptop using a USB cable and uploaded to the QIT l 
using a desktop/laptop

Not accurate geolocation and time stamps to the job site:
 Photos uploaded to the QIT from the phone’s storage when off-site

 Reason: iOS and Android security prevents the web browser from accessing a file’s metadata. Thus, 
the QIT must instead record the geolocation and time of the phone’s current location.

 Photos transferred from Android phones to desktop/laptop using email or Google Drive
 Reason: Android security removes geolocation data when uploading files from the phone to email and 

cloud storage platforms.
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Checking the Geolocation

• In the report, click on the 
geolocation link below an 
image to see the location 
on Google Maps.

• In the QIT workflow, click 
on the geolocation link 
below an image to see 
the location on Google 
Maps.

• Check to see if this 
location matches the 
installation address in the 
report.

Quality Installation Report PDF Quality Installation Tool Workflow



Contact

www.pnnl.gov

902 Battelle Boulevard

P.O. Box 999

Richland, WA 99352

Phone:
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Feel free to contact Edward 
Louie if you have further 
questions.
edward.louie@pnnl.gov
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Troubleshooting Location Permission Settings on iOS
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Troubleshooting Location Permission Settings on Android


