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DOE Residential Energy Code Field Study

• Phase 1: Baseline field study

• Phase 2: Education and training using info from initial 
study

• Phase 3: Follow-up field study

Can the case be made 
for utility investment?

Residential Energy Code Field Study 



Residential Energy Code Field Study 

8 Key Items: 
• Above-grade wall insulation

• Ceiling insulation

• Foundation insulation

• Window U-factor

• Window SHGC

• Envelope tightness (ACH50)

• Duct tightness (total leakage test)

• High-efficacy lighting 63 observations of each key 
item minimum



Residential Energy Code Field Study 

• Phase I: Baseline field study
• Random sample of municipalities, collect permits

• Random sample of homes

• Site visits – No site visited twice (site visits = 2-4 times 63)

• Modeling to determine savings potential from items with ≥15% non-
compliance

• Phase II: Training, education, outreach

• Training focused on items identified in Phase I

• Phase III: Follow-up field study

• Same as Phase I, new random sample
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Measuring Training Effectiveness – Other 
Methods 

• Immediate post-training surveys 
• Follow-up interviews

• What have you done differently? 

• Evaluator review of training programs
• Building department documentation reviews
• Compliance field studies
• Delphi panels (industry experts) for savings attribution

• Provide packet of info

• Counterfactual (What would construction be like without the program?)

• Model counterfactual vs. field study findings
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Pennsylvania



State nickname:
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Pennsylvania

The Keystone State



State bird:
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Pennsylvania

Ruffed Grouse



State insect:
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Pennsylvania

Lightning Bug



Pennsylvania

State energy code:

• Duct blaster test required

• Building cavities as returns OK

• No mandatory blower door test

• No DET verifier qualification 
requirements
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Foundations
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Floor R-Value (Cavity)
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• Slab and basement walls

Foundations

Overall 89% Compliant



Above Grade Walls
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Frame Wall R (Cavity Only)
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Ceiling R-Value
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Windows
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Window U-Factor
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Envelope Tightness
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Envelope Tightness (ACH50)

All	Climates
Count 70
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Duct Leakage
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Field Study Results
Total Leakage (CFM25/100 sq. ft.)
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Average 18
Median 12

Max 69
Min 2.4



2009 IECC

2015 IECC

Impact of Code Versions



High-Efficacy Lighting
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High-Efficacy Lamps (%)

All Homes
No. %

≥50%	HE 39 62%
<50%	HE 24 38%
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Savings Potential
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Whole-house Savings Method
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Measure-level Savings
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Measure-level Savings
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Duct	
leakage
50%

Exterior	
wall	

insulation
30%

Lighting
14%

Foundation	insulation
6%
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Electricity Natural	Gas

Statewide Savings Potential

Energy cost savings from full compliance

$2.7	million		

$41	million	

$149	million	

*Assumes	16,400	homes/yr

30-year

$1.3	billion



Energy Savings Opportunities

The Big Three…
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1)Duct	Leakage
2)Insulation	Quality	

3)Lighting



Not sealed
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Return air cavity Connected to attic









Training, Education, & Outreach
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Voucher Program

Rater Voucher Program:

• Plan review/software analysis

• Air barrier and insulation 
inspection

• Blower door test

• Duct leakage test

• Recommendations

• Limited Rater participation, seem 
to only focus on big fish

• Difficulty generating builder 
interest



• Plan Reviews in 15 Minutes or Less

• Keys to Effective Energy Code Implementation

Classroom Training

44 Events
887 attendees



1. Plan review: 
Identify duct location

2. Notify the applicant: 
Issue duct sealing verification form with approved plans

3. Final inspection checklist: 
Add check box, “Duct Sealing Verification Form received”
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Focus on the Core Message



• Monthly webinar 
series
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Webinars



Customizable forms/checklists

Tools

Hard-copy checklist and forms distributed to over 750 people

Energy Code Checklist Air Sealing Verification Form

Duct Sealing Verification Form
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Tools



Fact sheets
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Tools



• Direct mail with cover letter
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Field Guides

2009
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Tablet App

The E-CODE Assistant:
An iPad-Based Energy Code 

Checklist and Educational Tool



Custom Training and Technical 
Assistance

28 office/field visits covering >150 jurisdictions



On-site Training

In-field demonstrations and training for Builders and 
HVAC contractors



Website

www.pennenergycodes.com



Results

(Preliminary and Not 
Statistically Significant)
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Total Duct Leakage
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Ducts not completely in conditioned space

Average total duct leakage 
• Phase I: 

– 70 observations
– 18 cfm/100 sqft

• Phase III: 
– 31 observations 
– 14 cfm/100 sqft
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20%	reduction

Homes	 Percent
Pass 17 55%
Fail 14 45%



Insulation Installation Quality – Above-grade Walls

Grade Homes Percent
I 2 7%
II 23 77%
III 0 0% 54

Grade Homes Percent
I 20 32%
II 40 65%
III 2 3%

2014-2015

2017-2018



Lighting
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Thank You

Mike Turns
PSD

mturns@psdconsulting.com
484-684-5625
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