
•  Builder incentives  
•  $400 per unit + $0.10/kWh in projected savings 

•  Eligibility 

•  Located in service area of a FirstEnergy Utility 

•  Certificate of Occupancy Dates: 
•  FirstEnergy Ohio utilities: after March 23, 2011  

•  Met-Ed, Penelec, and Penn Power: after October 28, 2009  

•  West Penn Power: after June 1, 2013  

•  15% more efficient than 2009 IECC (or relevant code when 
permitted) 

•  ENERGY STAR® certification 
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FirstEnergy Program Overview 



•  Basic Concepts 

•  Symptoms of Leaky Ducts 

•  Benefits of Tight Ducts 

•  Duct Installation for ENERGY STAR v3.0 

•  Duct Testing Requirements 

•  ENERGY STAR v3.0 credentialing for HVAC 

•  Review of FirstEnergy incentives and ENERGY 
STAR marketing resources 

Overview of This Webinar 



Duct Leakage Requirements 

Required By: IRC 2009 & 
2012  

IECC 2009 ENERGY 
STAR v3.0 

IECC 2012 

Post Construction Leakage 
to Outdoors 

–Refers to IECC ≤ 8 cfm per 
100ft2 of CFA 

≤ 4 cfm per 
100ft2 of CFA* 

Testing not 
Required 

Total Rater-measured Duct 
Leakage at “Rough-In” 

Air Handler Installed 

Section N1103.2 
–Refers to IECC 

≤ 6 cfm per 
100ft2 of CFA 

≤ 4 cfm per 
100ft2 of CFA* 

≤ 4 cfm per 
100ft2 of CFA 

Total Duct Leakage at 
“Rough In” 

Air Handler Not-Installed 

Section N1103.2 
–Refers to IECC 

≤ 4 cfm per 
100ft2 of CFA 

≤ 4 cfm per 
100ft2 of CFA 

≤ 3 cfm per 
100ft2 of CFA 

Total Rater-measured Duct 
Leakage at “Final” 

Air Handler Installed 

Section N1103.2 
–Refers to IECC 

≤ 12 cfm per 
100ft2 of CFA 

≤ 8 cfm per 
100ft2 of CFA* 

≤ 4 cfm per 
100ft2 of CFA 

Air Handler and all ducts in 
Conditioned Space 

Testing not 
Required 

Testing not 
Required 

Testing 
Required 

Testing not 
Required 

*ENERGY STAR v3.0 - Exception for homes with fully ducted returns from 
bedrooms 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE  

4.1  Total Rater-measured duct leakage ≤ 8 CFM25 per 100 
sq. ft. of conditioned floor area15,16 

4.2   Rater -measured duct leakage to outdoors ≤ 4 CFM25 
per 100 sq. ft. of conditioned floor area.15, 16, 17 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE - (Effective as of 6/10/2014) 

Will include a footnote 
 For a home with a dedicated return in each bedroom (i.e., 

not a bedroom pressure-balancing feature leading to a 
central return), the total Rater-measured duct leakage is 
permitted to be  

1.)The greater of ≤ 6 CFM25 per 100 sq. ft. of CFA or ≤ 60 
CFM25 at ‘rough-in’ or… 

2.) The greater of ≤ 12 CFM25 per 100 sq. ft. of CFA or ≤ 120 
CFM25 at ‘final’. 



Heat Loss/Gain 

ACCA Manual J 
Determines the buildings 
heat loss/gain 
characteristics. 



Equipment Sizing 

ACCA Manual S  
Relies on the Manual J load calculations to correctly size equipment. 

Basics of Sizing 

•  Heating sized from 100% to 140% of design loads or next nominal size 

•  Cooling sized from 95% to 115% (125% limit for heat pumps) or next nominal size 
(1/2 or 1 ton) 

•  1 Ton of cooling = 12,000 btuh  

•  (2.5 Ton Air Conditioner provides 30,000 btuh of cooling) 

•  1 Ton of cooling provides 400 CFM of air flow 

•  (2.5 Tons of cooling produces 1,000 CFM of Air Flow) 



Equipment Sizing 

“Might” is NOT “Right” when it comes to sizing 

Oversized systems: 

•  Have higher initial costs 

•  Reduce efficiency 

•  Increase energy costs 

•  Compromised occupant comfort 

•  Shortens life of equipment 



Duct Design 

ACCA Manual D – Provides guidance for proper air distribution 

•  Ideal duct systems will be pressure neutral 

•  Supply Air CFM = Return Air CFM 

•  Ideal duct systems are not exposed to unconditioned space 

•  Ideal duct systems supply and return air from the designed 
locations 

•  Ideal duct systems are not leaky 

•  Ideally, building cavities are not used as ducts 



Symptoms of Leaky Ducts 
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Symptoms of Leaky Ducts 

There are several key signs of poorly sealed ductwork, 
including: 

•  Higher utility bills 

•  Short cycling equipment 

•  Unwanted house pressures  

•  Leading to uncontrolled infiltration/exfiltration 

•  Poor Air Quality 

•  As a symptom of uncontrolled infiltration/exfiltration 



Reduced Efficiency  

Air flow at the 
Indoor Coil 
•  Evaporator is designed for a 

specific air/flow 

•  Incorrect air flow does not 
provide optimal heat transfer 

•  Oversized equipment will not 
properly manage humidity due 
to short cycling 

•  Excessive starting and 
stopping results in using more 
power 

•  Especially true with ECM 
motors that will work harder to 
correct air flow issues from 
leaky ducts 



Short Cycling Equipment 

Equipment Failure 

•  Compressor 

•  Compressing 
Liquid vs. Vapor 

•  Additional strain  

•  Fans 

•  Compressor 

•  Condensate 
Pump 



Unwanted House Pressures 

Leaky Return in Conditioned 
Basement 
•  Worsens already present stack 

effect 

•  Reduces available return air from 
designed locations (bedrooms) 

•  Creates unwanted negative 
pressure in basement 

•  Infiltration of moisture 

•  Equipment needs to run more to 
manage humidity 

•  If system is oversized problems are 
compounded 



Poor Air Quality 

Leaky Ducts and Air 
Quality 
•  Negative pressure 

in basement draws 
in humid air 

•  Humid air 
distributed to supply 
runs 

•  Humid air not 
adequately returned 
due to leaky ducts 



Two Main Reason for Ventilation 

•  Fresh air for 
occupants to breath 

•  To dilute air pollutants 
and excess moisture 



Properly Sealed Ducts and 
 Adequate Ventilation 

Reduces introduction of Natural Pollutants 

•  Radon, Gas and oil leaking to the surface, carbon dioxide, ammonia, 
and methane gas 

•  Pollen, mold spores, bacteria, and viruses 

Helps control Indoor Pollutants 

•  Smoke from cooking, dust, bacteria, mites 

•  Gases like Carbon monoxide, and VOCs from carpet and furniture  

Helps control Humidity 

•  Reducing latent heat gains 

•  Creating a more comfortable and healthy living environment 
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Benefits of tight duct systems 
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Benefits of tight duct systems 

Primary Benefits: 

•  Equipment runs more efficiently and lasts longer 

•  Occupants are delivered the right amount of conditioned air to 
the right places 

•  The system is balanced reducing the potential for unwanted 
positive or negative pressures in building cavities, entire 
rooms, or other areas of the home 

•  Control of unwanted pressures reduces the potential for the 
infiltration of unwanted contaminants and pollutants 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 2. DUCT QUALITY INSTALLATION - Applies to 
All Heating, Cooling, Ventilation, Exhaust, and Pressure Balancing 
Ducts 
2.1   Connections and routing of ductwork completed 

without kinks or sharp bends.10 
2.2   No excessive coiled or looped flexible ductwork.11 
2.3   Flexible ducts in unconditioned space not installed in 

cavities smaller than outer duct diameter; in 
conditioned space not installed in cavities smaller than 
inner duct diameter 

2.4   Flexible ducts supported at intervals as recommended 
by mfr. but at a distance < 5 ft.  



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 2. DUCT QUALITY INSTALLATION - Applies to 
All Heating, Cooling, Ventilation, Exhaust, and Pressure Balancing 
Ducts 
2.5   Building cavities not used as supply or return ducts 

unless they meet items 3.2, 3.3, 4.1, and 4.2 of this 
checklist. 

2.6   HVAC ducts, cavities used as ducts, and combustion 
inlets and outlets may pass perpendicularly through 
exterior walls but shall not be run within exterior walls 
unless at least R-6 continuous insulation is provided 
on exterior side of the cavity, along with an interior and 
exterior air barrier where required by the Thermal 
Enclosure System Rater Checklist. 

HVAC System Quality Installation Rater Checklist 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 2. DUCT QUALITY INSTALLATION  

2.7   Quantity & location of supply and return duct terminals 
match contractor balancing report. 

2.8   Bedrooms pressure-balanced using any combination 
of transfer grills, jump ducts, dedicated return ducts, 
and/or undercut doors to either:  

   a) provide 1 sq. in. of free area opening per 1 
   CFM of supply air, as reported on the 
    contractor-provided balancing report; or  

    

HVAC System Quality Installation Rater Checklist 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE  

4.1  Total Rater-measured duct leakage < 8 CFM25 per 100 
sq. ft. of conditioned floor area15,16 

4.2   Rater -measured duct leakage to outdoors < 4 CFM25 
per 100 sq. ft. of conditioned floor area.15, 16, 17 

4.3   Duct boots sealed to floor, wall, or ceiling using caulk, 
foam, mastic tape, or mastic paste (not required by 
now recommended, per revision 5) 

  



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE  

4.1  Total Rater-measured duct leakage ≤ 8 CFM25 per 100 
sq. ft. of conditioned floor area15,16 

4.2   Rater -measured duct leakage to outdoors ≤ 4 CFM25 
per 100 sq. ft. of conditioned floor area.15, 16, 17 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE: (as of 6/10/14) 

Foot note will be added to Items 4.1.1 and 4.1.2 as 
follows: 

 For a home with a dedicated return in each bedroom (i.e., 
not a bedroom pressure-balancing feature leading to a 
central return), the total Rater-measured duct leakage is 
permitted to be  

1.)The greater of ≤ 6 CFM25 per 100 sq. ft. of CFA or ≤ 60 
CFM25 at ‘rough-in’ or… 

2.) The greater of ≤ 12 CFM25 per 100 sq. ft. of CFA or ≤ 120 
CFM25 at ‘final’. 



4.1.1-2 

Does not apply unless dedicated 
returns are in each bedroom. 

HVAC System Quality Installation Rater Checklist 

Footnote will be added to Items 4.1.1 and 4.1.2 as follows: 
For a home with a dedicated return in each bedroom (i.e., not a bedroom pressure-
balancing feature leading to a central return), the total Rater-measured duct 
leakage is permitted to be  
1.)The greater of ≤ 6 CFM25 per 100 sq. ft. of CFA or ≤ 60 CFM25 at ‘rough-in’ or… 
2.) The greater of ≤ 12 CFM25 per 100 sq. ft. of CFA or ≤ 120 CFM25 at ‘final’. 

Dedicated high/low returns in 
each bedroom. 



4.1.1-2 

Jumper ducts. 

HVAC System Quality Installation Rater Checklist 

Footnote will be added to Items 4.1.1 and 4.1.2 as follows: 
For a home with a dedicated return in each bedroom (i.e., not a bedroom pressure-
balancing feature leading to a central return), the total Rater-measured duct 
leakage is permitted to be  
1.)The greater of ≤ 6 CFM25 per 100 sq. ft. of CFA or ≤ 60 CFM25 at ‘rough-in’ or… 
2.) The greater of ≤ 12 CFM25 per 100 sq. ft. of CFA or ≤ 120 CFM25 at ‘final’. 

Dedicated high/low returns in 
each bedroom. 



HVAC Distribution Footnotes 
A Closer Look 

•  Footnote 16 extracted 
•  “Leakage limits shall be assessed on a 

per-system, rather than per-home, basis.” 
– For homes with more than one distribution 

system, the rater must split out the portion of the 
homes conditioned floor area (CFA) that each 
system serves 

– Previously rater would add together the leakage 
air flow of each system and compare the total 
amount to the total CFA, this is not allowed in v3 



v3 Multi System Leakage 

•  Example Home: 
– 2800 sqft, 2 HVAC systems 

• System 1 serves 1200 sqft 
• System 2 serves 1600 sqft. 
• Rater will have to define the splits based on layout 

and by work with the HVAC contractor 

• What are the allowable leakage levels for 
v3? 



Old Way 

•  Total Leakage standard : 
– 8 CFM 25 per 100 ft2 

•  2800 * .08 = 224 CFM25 allowable 
•  System 1 performance tested 54 

CFM25 
•  System 2 performance tested 170 

CFM25 
•  Total systems leakage = 224 CFM25 
•  It passed! … even though system 2 is 

rather leaky  

This is not allowed in v3! 



Calculating Allowable Duct Leakage 
v3 To Outside 

•  Leakage to outside 
standard : 
–  4 CFM 25 per 100 ft2 

– System 1 serves 1200 ft2 

•  1200 * .04 = 48 CFM25 
allowable 

– System 2 serves 1600 ft2 

•  1600* .04 = 64 CFM25 
allowable 



Calculating Allowable Duct Leakage 
v3 Total Leakage 

•  Total Leakage standard : 
– 8 CFM 25 per 100 ft2 

– System 1 serves 1200 ft2 

• 1200 * .08 = 96 CFM25 
allowable 

– System 2 serves 1600 ft2 

• 1600* .08 = 128 
CFM25 allowable 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE  

4.3   Duct boots sealed to floor, wall, or ceiling using caulk, 
foam, mastic tape, or mastic paste. 

  

Optional as of rev. 5 
Definitely recommended 



Optional as of rev. 5 
Definitely recommended 



4.3 

Boot to floor connection not 
sealed. 

HVAC System Quality Installation Rater Checklist 

Duct boots sealed to floor, wall, or 
ceiling using caulk, foam, mastic tape, or 
mastic paste. 

Boot to floor connection 
sealed. 

A 



4.3 

Boot to drywall connection not 
sealed. 

Duct boots sealed to floor, wall, or 
ceiling using caulk, foam, mastic tape, or 
mastic paste. 

Boot to drywall connection 
sealed. 

A 



ENERGY STAR® QUALIFIED HOMES 
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST 

SECTION 4. DUCT LEAKAGE: (as of 6/10/14) 

Footnote will be added to Items 4.1.1 and 4.1.2 as 
follows: 

 For a home with a dedicated return in each bedroom (i.e., 
not a bedroom pressure-balancing feature leading to a 
central return), the total Rater-measured duct leakage is 
permitted to be  

1.)The greater of ≤ 6 CFM25 per 100 sq. ft. of CFA or ≤ 60 
CFM25 at ‘rough-in’ or… 

2.) The greater of ≤ 12 CFM25 per 100 sq. ft. of CFA or ≤ 120 
CFM25 at ‘final’. 



•  Use the checklist as a sales tool. 

•  Third party testing and verification = 
Confidence 

•  Don’t forget about the marketing tools 
available through ES and FirstEnergy 
Programs  
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Certification 



•  Become an ENERGY STAR Partner 

•  Order ENERGY STAR Marketing 
Brochures 

•  Access My ENERGY STAR Account 
(MESA) for: Co-Brandable Brochures, 
Banners and the ENERGY STAR 
Consumer Video 
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ENERGY STAR Sales Tips 
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ENERGY STAR Sales Tips 
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ENERGY STAR Sales Tips 



HVAC ENERGY STAR Credentialing 

•  ACCA 
First Year  

•  $275 Application Fee 

•  $800 ($600 ACCA members) 

•  www.acca.org 

•  Advanced Energy 
•  Training and Exam Fee: $300 

•  Annual Costs: $600 

•  No additional fees for HVAC job 
submittals 

•  www.advancedenergy.org 
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•  Builder incentives  
•  $400 per unit + $0.10/kWh in projected savings 

•  Eligibility 
•  Located in service area of a FirstEnergy Utility 

•  Certificate of Occupancy Dates: 
•  FirstEnergy Ohio utilities: after March 23, 2011  

•  Met-Ed, Penelec, and Penn Power: after October 28, 2009  

•  West Penn Power: after June 1, 2013  

•  15% more efficient than 2009 IECC (or relevant code when 
permitted) 

•  ENERGY STAR certification 
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FirstEnergy New Homes Program 
Requirements – Review 
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FirstEnergy Incentives – Review 

Estimated Incentives 

>$1,000 $550 $775 

These incentive amounts are not guaranteed. Incentives vary by project. 



International Code Council:  

http://publicecodes.cyberregs.com 

ENERGY STAR:  

http://www.energystar.gov/newhomes  

DOE Challenge Home:  

http://www1.eere.energy.gov/buildings/residential/ 

Passive House: 

http://www.passivehouse.us  

Building Science Corporation: 

http://www.buildingscience.com/ 
61 

Resources 



Water Managed Roofs and Walls 

Thursday, November 13th 

Noon – 1:00 p.m. 
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The Next Installment 

Registration:  https://www2.gotomeeting.com/register/400507394 


