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• Why a design review is important.
• What’s required in a Std. 310-compliant design report.
• What’s required for a Std. 310-compliant design review.
• When the design review should be completed.
• What other design tasks are needed for an ENERGY STAR certified home.

Agenda



Why a design review is important



5



6

Std. 310: Standard for Grading the Installation of HVAC Systems
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1. To ensure that the HVAC design reflects the home being rated.

Goals of Std. 310 Task 1 - Design Review

HVAC design is for 
3,000 sq. ft. home

Actual home is 
1,200 sq. ft.
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2. To know the design intent.

Goals of Std. 310 Task 1 - Design Review



What’s required in a 
Std. 310 design report
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• Std. 310 defines exactly what design elements must be collected.

What’s required in a Std. 310 design report
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A. The HVAC design basis, consisting of:
– Designer name and company
– Date of design
– For dwelling / sleeping units, a unique identifier for the building that they’re in
– Name of the arch. plan used in the design, and any other plans the design can be used with
– Any arch. options used in the design, and other options the design can be used with
– Design software program name and version, if a program was used.

What’s required in a Std. 310 design report



12

B. The dwelling-unit mechanical vent. system design (if present), consisting of:
– Unique name or ID for each system
– System type (e.g., supply, exhaust, ERV)
– Control location (e.g., bathroom, utility room)
– For some dwelling / sleeping units, the system manufacturer and model number
– For some dwelling / sleeping units, the unit(s) served by the system
– The ventilation zone served by the system
– Design basis for the ventilation rate and runtime (e.g., 62.2-2010, 62.2-2013)
– Number of bedrooms within, and floor area of, the ventilation zone
– Design’s ventilation airflow rate, runtime per cycle, and cycle time
– Design’s time-averaged ventilation airflow rate

What’s required in a Std. 310 design report
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C. The heat gain & heat loss loads for each heated / cooled zone, consisting of:

What’s required in a Std. 310 design report

– Name of the heated and/or cooled zone
– For some dwelling / sleeping units, the unit’s 

location in the building (i.e., top, mid-level, or 
bottom floor; corner or middle unit)

– Design basis for the load calculations                    
(e.g., Manual J, ASHRAE Fundamentals, AHJ)

– Confirmation that loads were calculated room-by-
room (with allowance for block loads for some 
dwelling / sleeping units)

– Indoor heating and cooling design temperatures
– Outdoor heating and cooling design temps; and 

weather location and data source
– Number of occupants

– Total occupant and non-occupant internal gains
– Conditioned floor area
– Window area
– SHGC used in greatest amount of window area
– Nom. R-value used in greatest amount of wall area
– Nom. R-value used in greatest amount of ceiling area
– Infiltration rate
– Time-average mechanical ventilation airflow rate
– Calculated sensible, latent, and total heat gain for 

one or more orientations
– Max. minus min. heat gain across orientations
– Calculated heat loss
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D. The specifications for all HVAC systems, consisting of:
– Unique name or ID for each system
– Name of the heated and/or cooled zone system serves
– Equipment type (e.g., AC, boiler, furnace, heat pump), manufacturer, and model number
– AHRI reference number, or OEM-documentation
– Blower fan motor type (e.g., PSC, ECM)
– Blower fan and compressor fan speed type (e.g., single-speed, two-speed, variable-speed)
– If an AC or heat pump, whether it’s a mini-split or multi-split AC or heat pump
– If a heat pump, its ratio of maximum to minimum rated capacity
– Metering device type (e.g., piston / capillary tube, TXV, EEV) and, if TXV / EEV, the OEM 

subcooling target
– Rated cooling efficiency and rated heating efficiency
– If a boiler or furnace, heating capacity type (e.g., single-stage, two-stage, modulating) and 

venting type (e.g., natural draft system, mechanical draft system, direct-vent appliance)

What’s required in a Std. 310 design report
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E. The specified performance rating & metric (e.g., MERV 7, FPR 9) of each filter
F. Duct system design elements, consisting of:

– Design blower fan airflow, expressed in Standard CFM, for cooling mode and heating mode
– Design blower fan speed setting (e.g., low, medium, high) for cooling mode and heating mode
– Design external static pressure, corresponding to the mode with the higher design airflow
– Individual room-by-room names and design airflows
– Sum of the design airflows across all rooms

What’s required in a Std. 310 design report
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Std. 310 design report template
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Std. 310 design report template
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Std. 310 design report template
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Std. 310 design report template
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Std. 310 design report template
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Std. 310 design report template
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#1. Single report used for entire home, not just for one HVAC system

Std. 310 versus ENERGY STAR HVAC design report
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#2. Some field are just applicable to single-family homes and others to multi-family units

Std. 310 versus ENERGY STAR HVAC design report
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#3. Fewer fields about ASHRAE 62.2 compliance 
(e.g., no fields about sone ratings, inlet locations, etc.)

Std. 310 versus ENERGY STAR HVAC design report
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#4. Several heating / cooling load inputs have been added

Std. 310 versus ENERGY STAR HVAC design report
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#5. Equipment selection fields have been added, 
but capacity and sizing fields have been omitted

Std. 310 versus ENERGY STAR HVAC design report
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• Summary of top 5 differences between Std. 310 and ENERGY STAR report:
1. Std. 310 uses single report for entire home, not one per HVAC system.
2. Std. 310 contains some fields only applicable to SF or MF projects.
3. Std. 310 contains fewer fields about ASHRAE 62.2-compliance.
4. Std. 310 adds several heating / cooling load inputs to report.
5. Std. 310 adds several fields about equipment selection, but omits capacity 

and sizing fields.

Std. 310 versus ENERGY STAR HVAC design report
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• Any documentation that contains all of the required Std. 310 design 
elements is acceptable.

• However, the template will likely be the easiest way to ensure compliance.
• HVAC design programs are planning to incorporate this template.

Std. 310 design report coming to HVAC design programs



What’s required for a 
Std. 310 design review
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• Std. 310 defines exactly what design elements must be reviewed.

What’s required for a Std. 310 design review
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1. Verify that design documentation contains all required elements.

2. Review design documentation to verify that design criteria are met, according 
to project type:

a) A dwelling or townhouse, or dwelling / sleeping unit within (i.e., a duplex)

b) A regular-load dwelling / sleeping unit not within a dwelling or townhouse

c) A low-load dwelling / sleeping unit not within a dwelling or townhouse

– Some design criteria are specific to each project type; others apply to all 
project types.

What’s required for a Std. 310 design review
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• For a dwelling, townhouse, or dwelling / sleeping unit within: Verify that the 
window area of each zone in the dwelling is between 60 sq. ft. smaller and 15 
sq. ft. larger than the area in the HVAC Design. For zones with > 500 sq. ft. of 
window area, the tolerance is between 12% smaller and 3% larger.

Design review criteria: Example #1

Zone 1 = 
285 ft2

Plan Set
HVAC Design Report 

(Illustration-Only)

61 ft2 smaller (269 ft2 )

60 ft2 smaller (270 ft2)

15 ft2 larger (345 ft2)

16 ft2 larger (346 ft2 )

Actual dwelling has 45 ft2

less window area than..
..the HVAC 

design
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• For a ‘regular-load’ dwelling / sleeping unit: Also verify that the window area 
of each zone in the dwelling is between 60 sq. ft. smaller and 15 sq. ft. larger 
than the area in the HVAC Design. For zones with > 500 sq. ft. of window area, 
the tolerance is between 12% smaller and 3% larger.

Design review criteria: Example #2
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• For a ‘low-load’ dwelling / sleeping unit: Verify that the window area of each 
zone in the unit is less than or equal to the area in the HVAC design.

Design review criteria: Example #3

Zone 1 = 
80 ft2

Plan Set
HVAC Design Report 

(Illustration-Only)

Actual unit has less 
window area than..

..the HVAC 
design



35

• For all project types: Verify that the number of occupants, calculated using the 
following equation, are within ± 2 of the sum of occupants used in the loads 
across all zones.

Design review criteria: Example #4

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 + 1

Plan Set

-3 (0 occupants)

-2 (1 occupant)

+2 (5 occupants)

+3 (6 occupants)

Number of 
occupants 
based on 

bedrooms..

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 = 2 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 1 = 3 HVAC Design Report 
(Illustration-Only)

..is within ±2 of the 
occupants used in the 

HVAC design
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• Design review process is very similar to ENERGY STAR process:

What’s required for a Std. 310 design review

ENERGY STAR National Rater Design Review Checklist
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• #1a. Wall insulation: Verify that the nominal R-value of the insulation used in 
the greatest amount of above-grade wall area for each zone is within ±R-2 of 
the value used in the loads.

Std. 310 versus ENERGY STAR HVAC design review

Wall Insulation of R-15 = 
1,500 ft2

Plan Set & Specs HVAC Design Report 
(Illustration-Only)

Wall Insulation of R-19 = 
250 ft2

Predominant 
above-grade 
wall R-value..

..is within ±R-2 of 
the value used in 
the HVAC design

-R-3 (R-12)

-R-2 (R-13)

+R-2 (R-17)

+R-3 (R-18)
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• #1b. Ceiling insulation: Verify that the nominal R-value of the insulation used 
in the greatest amount of ceiling area for each zone is within ±R-4 of the value 
used in the loads.

Std. 310 versus ENERGY STAR HVAC design review

Ceiling Insulation of R-38 
= 2,050 ft2

Plan Set & Specs HVAC Design Report 
(Illustration-Only)

Ceiling Insulation of R-30 
= 150 ft2

Predominant 
ceiling R-value..

..is within ±R-4 of 
the value used in 
the HVAC design

-R-5 (R-33)

-R-4 (R-34)

+R-4 (R-42)

+R-5 (R-43)
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• #2a. Infiltration: If the infiltration design value is quantitative, verify that the 
infiltration rate of the dwelling is within ±2.0 ACH50 of the value used in the 
loads for each zone.

Std. 310 versus ENERGY STAR HVAC design review

Proposed Infiltration = 
3.0 ACH50

Builder Specs

HVAC Design Report 
(Illustration-Only)

Infiltration 
rate..

..is within ±2.0 ACH50 
of the value used in 

the HVAC design

-2.1 (0.9 ACH50)

-2.0 (1.0 ACH50)

+2.0 (5.0 ACH50)

+2.1 (5.1 ACH50)
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• #2b. Infiltration: If the infiltration design value is qualitative, verify that the 
infiltration rate of the dwelling is within the tolerances of the table below, for 
the given input used in the loads, for each zone.

Std. 310 versus ENERGY STAR HVAC design review

Proposed Infiltration = 
3.0 ACH50

Builder Specs

HVAC Design Report 
(Illustration-Only)

Infiltration 
rate..

..is within the acceptable 
range for the quantitative 

input used in the HVAC design
Qualitative Cooling 
Infiltration Input 
Used in Design

Infiltration 
Tolerance of 

Dwelling 
(ACH50)

Tight 0 - 4.0

Semi-Tight 1.0 - 5.0

Average 3.0 - 7.0

Semi-Leaky 7.0 - 11.0

Leaky >11.0

Infiltration Tolerance for 
Qualitative Design Input
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• #3. Ventilation rate: Verify that the sum of the design’s time-averaged 
mechanical ventilation airflow rate across all ventilation zones equals the sum 
used in the loads across all heated & cooled zones.

Std. 310 versus ENERGY STAR HVAC design review

HVAC Design Report 
(Illustration-Only)

HVAC Design Report 
(Illustration-Only)

..equals that used in the loads

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 − 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 67 + 25 = 92 𝐶𝐶𝐶𝐶𝐶𝐶 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 𝑖𝑖𝑖𝑖 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 67 + 25 = 92 𝐶𝐶𝐶𝐶𝐶𝐶

Ventilation rate..
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• #4. Tailored review for multifamily: For example, verify the name of the unique 
identifier for the building that the unit is within matches that used in the HVAC 
design.

Std. 310 versus ENERGY STAR HVAC design review

HVAC Design Report (Illustration-Only)

Plan Set

Project name or 
address..

..matches that 
used in the  

HVAC design
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• #5. Cooling sizing limit: While ENERGY STAR requires you to verify that the 
cooling sizing is within a specified limit, Std. 310 does not.

Std. 310 versus ENERGY STAR HVAC design review

ENERGY STAR National Rater Design Review Checklist
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• Summary of top 5 differences between Std. 310 and ENERGY STAR review:
1. Std. 310 adds review of ceiling / wall insulation in design vs actual home.
2. Std. 310 adds review of infiltration in design vs actual home.
3. Std. 310 adds review of vent. rate in vent. design vs heating/cooling loads.
4. Std. 310 tailors the review a bit for multifamily projects.
5. Std. 310 omits the review of cooling sizing.

• The current ENERGY STAR Rater Design Review Checklist plus these 
five changes is the bulk of what you need to complete for the design 
review in Std. 310!

Std. 310 versus ENERGY STAR HVAC design review



When to complete
Std. 310 design review
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• End goal: By the time you do the Std. 310 field tests, ensure that all the design 
review criteria have been met.

• Design review criteria fall into two categories:
a) Criteria that you can fully verify before construction.
b) Criteria that you can only fully verify during construction.

When to complete Std. 310 design review
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a) Criteria that you can fully verify before construction.

When to complete Std. 310 design review

For example, indoor design temperatures can be fully verified before construction, 
because no matter how the home is built, the design temps won’t change.

Indoor design temperatures must 
be 70 °F for the heating season and 

75 °F for the cooling season.
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a) Criteria that you can fully verify before construction:
 Delta between max and min heat gain across orientations is within tolerance
 Loads are room-by-room, not block (exceptions for some project types)
 Indoor design temps are within tolerance
 Outdoor design temps are within tolerance
 Time-averaged vent. airflow rate used in vent. design matches rate used in loads
 Sum of design airflows for all rooms equals blower fan mode with higher airflow

When to complete Std. 310 design review
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Type Qty Dimensions U-factor SHGC
A 15 3'-0" x 5'-0" 0.30 0.30
B 2 2'-0" x 2'-0" 0.29 0.32
C 1 1'-0" x 3'-0" 0.30 0.30

Window Schedule

b) Criteria that you can only fully verify during construction.

When to complete Std. 310 design review

For example, window SHGC can only be fully verified during construction, 
because the actual home that’s built might have different windows than the design.

Plan Set & Spec Sheets
HVAC Design Report 

(Illustration-Only)

Predominant 
SHGC at 

design stage..

..is within ±0.1 of 
the value used in 
the HVAC design..

Actual 
Home

0.45

..but predominant 
SHGC in actual 

home is not
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b) Criteria that you can only fully verify during construction:
 Arch. plan name or address of home matches that used in the design
 Arch. options used in home are in list of options that design can be used with
 For multifamily, building name or address matches that used in design
 For multifamily, unit location (e.g., top-floor corner unit) of home matches criteria
 Floor area of home is within tolerance of value used in design
 Window area of home is within tolerance of value used in design
 Front orientation of home matches one of the orientations used in the design
 Occupants, per bedrooms in home, is within tolerance of value used in design
 Window SHGC of home is within tolerance of value used in design
 Wall & ceiling insulation of home is within tolerance of value used in design
 Infiltration rate of home is within tolerance of value used in design
 HVAC systems in home match equipment type(s) and serve zone(s) used in design

When to complete Std. 310 design review
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• Recommendation is to verify design criteria during a plan review and also in the field.
• RESNET has created an Excel-based data tool that will assist you with both. Visit 

https://www.resnet.us/about/standards/resnet-ansi/, under Spreadsheet Calculators.

When to complete Std. 310 design review

Design Review 
(Illustration-Only)

https://www.resnet.us/about/standards/resnet-ansi/


What other design tasks are needed 
for an ENERGY STAR certified home
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In ENERGY STAR: Two HVAC pathways to certification

Track B:
HVAC 

Credential

Track A:
HVAC 

Grading
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Required design documentation when using Track A

Std. 310 Design Report ENERGY STAR Design 
Report Supplement

Single page with fields for:
• ASHRAE 62.2 compliance
• Equipment capacity
• Equipment sizing limits
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Required design review when using Track A

Std. 310 Design Review
ENERGY STAR 

Rater Design Review Checklist

Requires verification that:
• Std. 310 report and ENERGY STAR 

supplement have been completed
• Std. 310 design review has been completed
• ENERGY STAR sizing limit has been met

Plan Review Section Field Review Section



Conclusion
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• A design review is important.
• A Std. 310-compliant design report documents key elements of a design
• A Std. 310-compliant design review helps ensure the design is ok and that 

the installation aligns with the design intent
• The design review should be done during a plan review and in the field
• Just a handful of added tasks are needed for ENERGY STAR design review

Review
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How HVAC grading improves ENERGY STAR

Efficiency Feature • Good energy rating with features locked in
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How HVAC grading improves ENERGY STAR

Comfort: Complete Thermal Enclosure System
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How HVAC grading improves ENERGY STAR

Comfort: Bedroom Comfort Vents
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How HVAC grading improves ENERGY STAR

Air Quality: Whole-House Fresh Air System
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How HVAC grading improves ENERGY STAR

Air Quality: Kitchen & Bath Fans That Work Well
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How HVAC grading improves ENERGY STAR

Air Quality: MERV 6+ Filter, Properly Installed
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How HVAC grading improves ENERGY STAR

Air Quality: Combustion Safety
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How HVAC grading improves ENERGY STAR

Durability: Water Management System
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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



ENERGY STAR Residential 
New Construction
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Dean Gamble
Technical Manager
ENERGY STAR Single-Family 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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