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Poll Question #1

• Who’s on the call today:
A. Rater or Provider
B. Builder or developer
C. HVAC designer or contractor
D. Utility program
E. Other
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Poll Question #2

• For those involved with residential new construction, are you:
A. Certifying some or all of your projects to ENERGY STAR
B. Not certifying any projects, but doing ERI ratings
C. Neither doing ENERGY STAR nor doing ERI ratings



ENERGY STAR + HVAC Grading
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Introduction
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ENERGY STAR Version 2
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ENERGY STAR Version 3
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2010
Version 3 Was a Big Lift

2020
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Version 3 Was a Big Lift
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Version 3 Was a Big Lift
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But how far we’ve come..

• More familiar with the HVAC design and installation process
• Have stronger relationships with HVAC contractors
• Have seen total duct leakage drop
• Integrated HVAC design & commissioning into your business
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A World Divided

Energy 
Rating
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Bridging Two Worlds 
Through Revisions

Reduced Rater 
tasks by 1/3

Removed 
collection of two 

checklists

Autocompletion 
of HVAC Design 

Report

HVAC Grading
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A Whole New World
(Or, a New Whole World)

Energy 
Rating



Overview of Std 310:
Grading the Installation 

of HVAC Systems
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Std. 310: Standard for Grading the Installation of HVAC Systems

• Applicable to forced-air HVAC systems: furnaces, AC’s, heat pumps..

• ..that serve one- and two-family dwellings, townhouses, and 
dwelling / sleeping units with their own HVAC system.



Task 1: Design Review
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Task 1: Evaluate the design

1. Rater collects design documentation for the dwelling with the HVAC 
system being tested.

2. Rater reviews design documentation for completeness and compares it 
to the dwelling. Key features must fall within defined tolerances. For 
example:

3. If tolerances are met, proceed to next task. Otherwise stop here.

Floor Area Indoor Design Temps Insulation Levels
Window Area Outdoor Design Temps Infiltration Rate
# Occupants Window SHGC Ventilation Rate



Task 2: Total Duct Leakage
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Task 2: Evaluate total duct leakage

1. Rater measures total duct leakage according to Std. 380, evaluates the 
results, and assigns a grade:

2. If Grade I or II is achieved, proceed to next task. Otherwise stop here.

Grade Test Stage # Returns
Total Leakage Limit
(CFM per 100 ft2 or 

Total CFM)

I
Rough-In

< 3 4 or 40 total
≥ 3 6 or 60 total

Final
< 3 8 or 80 total
≥ 3 12 or 120 total

II
Rough-In

< 3 6 or 60 total
≥ 3 8 or 80 total

Final
< 3 10 or 100 total
≥ 3 14 or 140 total

III N/A N/A No Limit



Task 3: Blower Fan Airflow
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Task 3: Evaluate Blower Fan Airflow

• Raters measure the total volumetric airflow going through the blower 
fan using one of four test methods:

A. Flow Hood
B. Flow Grid
C. Pressure Matching
D. OEM Static Pressure Table

• This is just a single measurement. It is not measuring the airflow from 
each register and summing those.

• The result is compared to the design airflow. The closer the better. This 
difference is used to assign Grade I, II, or III.

• If Grade I or II is achieved, proceed to next task. Otherwise stop here.



Task 4: Blower Fan Watt Draw
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Task 4: Evaluate Blower Fan Watt Draw

• Raters evaluate the watt draw of the blower fan using one of three test 
methods:

A. Plug-In Watt Meter
B. Clamp-On Watt Meter
C. Utility Meter

• The airflow and watt draw is used to calculate fan efficiency. The more 
efficient, the better. This is used to assign Grade I, II, or III.

• Regardless of grade, you can proceed to next task. 



Task 5: Refrigerant Charge
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Task 5: Evaluate Refrigerant Charge

• Raters evaluates the refrigerant charge of the system using one of two 
test methods:

A. Non-Invasive Method
B. Weigh-In Verification Method
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Task 5: Evaluate Refrigerant Charge

A. Non-Invasive Method

• ‘Non-invasive’ means no gauges connected to refrigerant system. 

• Instead, the temperature of the air and refrigerant lines are used.

• Triage systems into two bins: 

• Grade I – Charge is okay 

• Grade III – Charge is not okay

Temperature Sensors 
Used Instead

Refrigerant Gauges 
Not Connected
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Task 5: Evaluate Refrigerant Charge

B. Weigh-In Verification Method

• The weigh-in verification method can be used year-round and it 
must be used for:

• Extreme outdoor conditions.

• Mini/multi-split systems.

• This method is primarily a document review rather than a 
performance test.



30

Std. 310: Standard for Grading the Installation of HVAC Systems
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Field Test

• Six providers evaluated 18 systems and performed 63 individual tests.
• Required HVAC warm-up time is 15 minutes, but Raters can do other 

tasks during this time. After that, average time for all tests was 26 
minutes.

• Most systems achieved a Grade I designation:

71%

25%

4%

Blower Fan Airflow

80%

20%

Refrigerant Charge

59%

29%

12%

Blower Fan Watt Draw



Integration with 
ENERGY STAR
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Two HVAC pathways to certification

Track B:
HVAC 

Credential

Track A:
HVAC 

Grading
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Track B: HVAC Credential

HVAC Designer 
completes 

ENERGY STAR 
HVAC Design 

Report

Rater collects 
and reviews 
design per 

ENERGY STAR 
Rater Design 

Review Checklist

Rater verifies 
HVAC 

contractor is 
credentialed
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Track B: HVAC Credential

HVAC Contractor 
installs system and 

completes 
ENERGY STAR HVAC 

Commissioning 
Checklist

Rater is 
permitted, but 

not required, to 
collect ENERGY 

STAR HVAC 
Commissioning 

Checklist

Rater 
measures 

static 
pressure
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Track A: HVAC Grading

HVAC Designer 
completes 

Std. 310 HVAC 
Design Report + 
ENERGY STAR 
Supplement

Rater collects 
and reviews 

design per Std. 
310 Rater Design 
Review Checklist 

+ ES Checks

Rater 
verifies 
HVAC 

contractor is 
credentialed
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Track A: HVAC Grading

Rater 
verifies 
Grade I 

total duct 
leakage

HVAC 
Contractor 

installs 
system
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Track A: HVAC Grading
Rater 

verifies 
Grade I or II 
blower fan 

airflow

Rater 
verifies 

Grade I or II 
blower fan 
watt draw

Rater 
verifies 
Grade I 

refrigerant 
charge*

*If non-invasive 
test can be done 

during final 
inspection
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Track A: 
HVAC Grading

HVAC designer 
completes..

..ENERGY STAR Design 
Report

..Std. 310 Design Report 
+ ENERGY STAR Supplement

Rater reviews 
design report per..

..ENERGY STAR Review 
Checklist

..Std. 310 Review Checklist
+ ENERGY STAR Supplement

Rater verifies.. ..HVAC contractor 
is credentialed

[n/a]

HVAC contractor 
installs..

..equipment and 
completes ES HVAC 
Commissioning Checklist

..equipment

Rater verifies.. ..total duct leakage limits, 
static pressure, 
permitted to collect ES 
HVAC Commissioning 
Checklist

..Grade I total duct leakage, 
Grade I / II blower fan airflow, 
Grade I / II blower fan watt draw,
Grade I refrigerant charge*

Track B: 
HVAC Credential

Certified 
Homes
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Track A:
HVAC Grading by Rater

HVAC designer 
completes..

..ENERGY STAR HVAC 
Design Report

..Std. 310 Design Report 
+ ENERGY STAR Supplement

Rater reviews 
design report per..

..ENERGY STAR Design 
Review Checklist

..Std. 310 Review Checklist
+ ENERGY STAR Supplement

Rater verifies.. ..Functional Testing Agent 
meets credentials

[n/a for In-unit 
Forced-Air Systems]

HVAC contractor 
installs..

..equipment & FT Agent 
completes Functional 
Testing Checklist

..equipment

Rater verifies.. ..total duct leakage limits,
static pressure; required
to collect FT Checklist, 
where FT Agent is not 
a credentialed contractor

..Grade I total duct leakage, 
Grade I / II blower fan airflow, 
Grade I / II blower fan watt draw,
Grade I refrigerant charge*

Track B:
HVAC Testing by FT Agent

Multifamily New 
Construction
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Program Requirements Document
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Rater Design Review Checklist
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Rater Field Checklist



Timeline for Use
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• What is this? Defines how the Rater completes the design review, field 
tests, and designates the grade.

• View standard at: https://www.resnet.us/about/standards/resnet-ansi/

• Status: Complete!

1. Standard 310: HVAC Grading Standard 

https://www.resnet.us/about/standards/resnet-ansi/
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• What is this? Trains and evaluates Raters and RFI’s on new 
requirements in Std. 310, prior to use.

• Status: Complete and available for Raters today!

2. Training & Evaluation
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• What is this? Integrates Std. 310 into the overall rating process; 
updates definitions, calculations, minimum rated features, and 
on-site inspection protocols.

• Status: Complete!

3. Standard 301: Energy Ratings Update
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• What is this? Rating software vendors must add the inputs and 
calculations to support Std 310.

• Status: Underway.

4. Rating software updates
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• What is this? Create new Std. 310 HVAC design report and integrate 
into Wrightsoft and RHVAC.

• Status: Underway.

5. Std. 310 HVAC Design Report Template
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Track A – HVAC grading, which uses Std 310, can be used once:

1. Raters / RFI’s have:

– Completed their training and graded field evaluation, and, 

– Their QAP has confirmed & reported their eligibility to their HCO; 

2. Updated rating software is available that incorporates Std 310;

3. Recommended: the Std. 310 HVAC design report template and 
ENERGY STAR supplement is complete and automated.

• In the meantime, informally try Standard 310 on a single house. 
The “ANSI/RESNET/ACCA 310-2020 Data Field Tool“ is available at 
https://www.resnet.us/about/standards/resnet-ansi/ under 
Spreadsheet Calculators.

Timeline for Use



How HVAC Grading
Improves ENERGY STAR
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1. HVAC contractor does not need to be credentialed, nor complete 
the commissioning checklist.

How HVAC grading improves ENERGY STAR

$24/home $600/home
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2. Rewards properly installed HVAC with ERI points and helps with 
tax credit. For an ENERGY STAR v3.1-caliber home:

How HVAC grading improves ENERGY STAR

Climate AC Heat Pump

Cold ~ 1 ~ 3 - 4

Mixed ~ 1 -2 ~ 3 - 4

Warm ~ 2 -3 ~ 3 - 4

Hot ~ 3 - 4 ~ 3 - 4
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Efficiency Feature • Good energy rating with features locked in
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Comfort: Complete Thermal Enclosure System
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Comfort: Bedroom Comfort Vents
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Air Quality: Whole-House Fresh Air System
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Air Quality: Kitchen & Bath Fans That Work Well
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Air Quality: MERV 6+ Filter, Properly Installed
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Air Quality: Combustion Safety
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Durability: Water Management System
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3. Integrates most of ENERGY STAR into a good energy rating.

How HVAC grading improves ENERGY STAR

Efficiency Feature • Good energy rating with features locked in

Comfort 
Features

• Complete thermal enclosure system
• Bedroom comfort vents

Air Quality
Features

• Whole-house fresh air system
• Kitchen and bath fans that work well
• MERV 6+ filter, properly installed
• Combustion safety

Durability Feature • Complete water management system

Energy 
Rating
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Upcoming Partner Meeting Webinar Series Sessions

• Indoor airPLUS Version 2 | Nick Hurst, EPA |

Tuesday, November 10, 2020 at 1:00pm ET

• ES Certified Homes Revision 11 | Dean Gamble and Elliot Seibert, EPA | 

Thursday, November 12, 2020 at 1:00pm ET

• ES Marketing Materials & Communications | Marta Montoro, EPA | 

Tuesday, November 17, 2020 at 1:00pm ET

• WaterSense Labeled Homes Version 2.0 | Jonah Schein, EPA | Thursday, 

November 19, 2020 at 1:00pm ET

https://www.energystar.gov/partner_resources/energy_star_meetings
https://register.gotowebinar.com/register/3923301987895872523
https://register.gotowebinar.com/register/7252200984335959822
https://register.gotowebinar.com/register/3085285011530621963
https://register.gotowebinar.com/register/5389982329628203019


ENERGY STAR Residential 
New Construction
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Dean Gamble
Technical Manager
ENERGY STAR SF New Construction
gamble.dean@epa.gov

Web & Email:
Single Family: www.energystar.gov/newhomesrequirements
Multifamily: www.energystar.gov/mfnc
Email: energystarhomes@energystar.gov

mailto:gamble.dean@epa.gov
http://www.energystar.gov/newhomesrequirements
http://www.energystar.gov/mfnc
mailto:energystarhomes@energystar.gov
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