
 

1 

Appendix A: Data Collection Measures  
 

Appendix A: Data Collection Measures ...................................................................................... 1 

Overview .................................................................................................................................... 3 

Measure # Measure Name ................................................................................................... 3 

Envelope Measures ................................................................................................................... 6 

5012 Roof Insulation ............................................................................................................ 6 

5014 Cool Roofs .................................................................................................................11 

5018A/B Above-Grade Wall Insulation ................................................................................13 

5023A/B Exterior Floor Insulation ........................................................................................16 

5029B Opaque Roll-up Doors .............................................................................................19 

5034 Window-to-Wall Ratio .................................................................................................21 

5035 Skylight-to-Roof Ratio .................................................................................................22 

5042A Window U-factors .....................................................................................................23 

5042B Window SHGC .........................................................................................................23 

5043A Skylight U-factors .....................................................................................................26 

5043B Skylight SHGC .........................................................................................................26 

5056 Continuous Air Barrier ................................................................................................28 

5077 Stair and Shaft Vent Leakage .....................................................................................30 

5083 Vestibule ....................................................................................................................32 

5089 Fenestration Orientation .............................................................................................34 

Mechanical/Plumbing Measures ...............................................................................................36 

6005A Packaged Air Conditioner Efficiency ........................................................................36 

6005B Packaged Heat Pump Efficiency ..............................................................................36 

6005C Gas Furnace Efficiency ............................................................................................36 

6005D Boiler Efficiency .......................................................................................................36 

6005E Water-Source Heat Pump Efficiency ........................................................................36 

6007A Air-cooled chiller efficiency .......................................................................................41 

6007B Water-cooled chiller efficiency ..................................................................................41 

6017 Heat Pump Supplementary Heat Control ....................................................................44 

6018 Thermostat Deadband ................................................................................................46 

6019A Thermostat Heating Setback ....................................................................................49 

6019B Thermostat Cooling Setback ....................................................................................49 



 

2 

6019C Night Fan Control .....................................................................................................51 

6023 Optimal Start Controls ................................................................................................53 

6026p Snow and Ice-Melting System Control ......................................................................54 

6029 Demand Control Ventilation ........................................................................................55 

6030 Energy-Recovery Ventilation System .........................................................................57 

6033p Duct Insulation ..........................................................................................................59 

6035 Duct Leakage .............................................................................................................60 

6042B Hydronic Heating Piping Insulation ...........................................................................61 

6045p Mechanical Commissioning ......................................................................................62 

6051 Outdoor heating ..........................................................................................................65 

6056 Economizer ................................................................................................................66 

6066P Water Economizer ...................................................................................................66 

6109PAS Parking Garage Fan Controls ..............................................................................75 

7006 SWH Pipe Insulation...................................................................................................78 

Lighting/Electrical Measures .....................................................................................................79 

9003 Manual Lighting Control ..............................................................................................79 

9009 Automatic Time Switch Control ...................................................................................82 

9011 Occupancy Sensor Control .........................................................................................84 

9014A Daylight Zone Control ..............................................................................................86 

9014B Daylighting High-Bay Spaces ...................................................................................89 

9025 Display Lighting Control ..............................................................................................90 

9029 Non-Visual Lighting Control ........................................................................................92 

9031 Exterior Lighting Control .............................................................................................94 

9037 Interior Lighting Power Allowance...............................................................................97 

9047 Additional Retail Lighting Power Allowance .............................................................. 100 

9048 Exterior Lighting Power Allowance ........................................................................... 102 

9054AS Parking Garage Lighting Controls ........................................................................ 104 

9055pAS Automatic Receptacle Controls .......................................................................... 106 

9099p Lighting Commissioning or Functional Testing ........................................................ 108 

15007 Optional On-Site Renewables ................................................................................ 110 

 

 

  



 

3 

Overview  
This section is an overview of the information you will find in each data collection measure 

description in this Appendix. Information and tasks that are repeated for each measure are 

included here. Information under the individual measures is specific to that measure.  

Measures that were developed initially under this project but were not tested by the field data 

collection teams due to a lack of buildings where that measure was applicable or present, have 

not been updated to this format and are marked with the word ñDRAFT.ò  

Measure # Measure Name   

Measure Description and Applicability 
If a measure is mandatory, it is noted here. This is a basic description of the measure. 

How this measure will typically apply to buildings in the field study sample is noted here, 

including:  

1) Applicability to tenant fit-outs. 

2) Guidance on including differing assemblies, equipment or compliance levels in data set.  

3) If a specific code does not use this measure. 

4) Common exceptions to this measure. Exceptions noted in this protocol are those that 

are common to retail and office uses only, therefore not all code exceptions will be 

included.  

 

Code Requirement 

IECC ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

This line will include code section references for this measure across the model codes listed.  

 

This section will include specific instructions based on measure (where applicable). Energy 

code compliance path should be determined before any review work is complete. Projects 

primarily will use the IECC, ASHRAE 90.1, or a modified state/local version of one of these 

codes. The code year is critical, as there are changes between versions. This section is used to 

record the code requirement. This will be found through one of the following compliance paths:  
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1. Prescriptive: One sentence will describe a prescriptive compliance path. Code 

requirement will come directly from the code book. All mandatory requirements 

apply.  

2. Trade Off: One sentence will describe trade-off compliance path (envelope 

measures only). Envelope requirements will come from a COMcheck report. All other 

requirements follow the prescriptive path. All mandatory requirements apply.  

3. Performance: One sentence will describe a performance compliance path (where 

applicable). Requirements that can be traded off will come from an energy model 

report. All mandatory requirements apply.  

 

Plan Review 
In the Data Collection Form, measures that are directly related are presented on the same tab. 
For these grouped measures, the assembly ID is only included at the top of the sheet and 
should be used for all related measures. Plan review steps include: 
 

1) Determine the total number of different assemblies, equipment, or compliance levels 

present in the building sample.  

a. Data for each different assembly, equipment, or compliance level must be 

entered separately.  

2) Review the drawing set and energy code compliance documentation to determine the 

proposed assembly, equipment, or compliance level.  

3) Provide information on the affected quantity (ex. square feet, tons, etc.) of the measure. 

Applicable units are provided on each measure. 

Field Inspection 
Information regarding sampling for field inspections will be included here. Steps include: 

 

1) Indicate if the measure is visible during your field inspection.  

a. If not, and a separate source of information is available (ex. receipts, 

photographs, certificates), note the source of information. Information may need 

to be requested from the on-site construction superintendent if not readily 

available.  

b. If it is not visible because it is not yet on site, include a note with measure under 

comments. 

c. Measures that have products on site but that are not yet installed should have 

data gathered and noted as on site but not installed.  

2) Verify the assemblies, equipment, or compliance levels match what was found during 

plan review. If there are any discrepancies, note them on the data collection form. 

QA and Data Transfer 

Field data collection forms will provide all the necessary information to make determinations 

about applicability of measures, specific information about each applicable measure, and 

verification level.  
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1) Determine applicability of a measure. Typically, if information about a measure was 

found during plan review and inspection, it applies to the building. In some cases, the 

measure may not apply, based on the code being used. It is the job of the QA lead to 

determine applicability and log it accurately. If a measure applies to your building 

sample, select ñyesò under ñMeasure Applicable.ò If a measure does not apply to your 

building sample, select ñnoò and briefly provide the reason. For all applicable measures, 

provide information for the code, plan, and as-found conditions to complete the PNNL 

analysis form.  

2) Determine and record the minimum code requirement based on energy code 

documentation (plans, specifications, energy model, COMcheck). If there is no 

documentation or the documentation does not specify the selected compliance path for 

the project, assume prescriptive requirements are followed.  

3) Enter the information found in the field data collection form for plan review and 

inspections for factor, condition, and affected quantity.  

4) Determine the verification level of the inspection data.  

a. Verified: Field data collector saw the measure on site. Data seen on site is 

verified if it matches with plan review expectations or not.  

b. Inferred: Field data collector was provided some information on site that 

appeared to match with plans for that item. 

c. Unknown: Field data collector was not given any information on site, or 

information on site appeared inconsistent with plan review information.  
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Envelope Measures  

5012 Roof Insulation   

Measure Description and Applicability 

Roofs shall be insulated to meet the minimum requirements defined in the applicable energy 

code.  

1) This measure will apply to all building samples except tenant fit-outs. For tenant fit-outs, 

when the core and shell of the building are permitted separately and no information is 

available to the data collection team, Measure Applicable should be ñNoò and reason 

should be ñTenant fit-out.ò 

2) All roof assemblies that are greater than 10% of the total roof area should be included in 

the data set.  

a. For each assembly with a unique performance value, assign a Roof Assembly 

ID. Copy and paste the data form the number of times necessary to capture each 

assembly.  

b. Multiple roof areas that have the same performance can be included under the 

same Assembly ID.  

Code Requirement 

 

For each assembly type, select roof type from the following drop-down menu: 

1) Insulation entirely above deck 

2) Metal buildings 

3) Attic and other  

Include R-value and U-factor from code tables or energy documentation: 

1) Prescriptive: A minimum insulation R-factor and maximum U-factor is listed in the code 

based on the climate zone and assembly type.  

2) Trade Off: Insulation R-value and U-factor are found in the COMcheck Envelope 

Report.  

3) Performance: Insulation U-factor is dictated by the energy model submission input 

reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

IECC ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.1.2 C402.2.1 C402.2.2 5.5.3.1 5.5.3.1 5.5.3.1 
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Plan Review 
In the architectural drawing set, locate a wall section or wall and roof details sheet  

Table 5012.1. Common Materials and 

Associated R-Values 

Common Materials R-values Units  Common Materials R-values Units 

AIR 
  

 INSULATION  
  

Air Film - Exterior 0.17 
 
 Fiberglass Batt 3.14 /inch 

Air Film - Interior Wall 0.68 
 
 Fiberglass Blown (attic) 2.2 /inch 

Air Film - Interior Ceiling 0.61 
 
 Fiberglass Blown (wall) 3.2 /inch 

Air Space (0.5-4 inch) 1 
 
 Rock Wool Batt 3.14 /inch 

   
 Rock Wool Blown (attic) 3.1 /inch 

CONSTRUCTION  
  

 Rock Wool Blown (wall) 3.03 /inch 

Gyp. Board 1/2" 0.45 
 
 Cellulose Blown (attic) 3.13 /inch 

Gyp. Board 5/8" 0.5625 
 
 Cellulose Blown (wall) 3.7 /inch 

Stucco/Plaster 0.2 /inch  Vermiculite 2.13 /inch 

Plywood (General) 1.25 /inch  Air-entrained Concrete 3.9 /inch 

Plywood 1/4" 0.31 
 
 Urea terpolymer foam 4.48 /inch 

Plywood 3/8" 0.47 
 
 Rigid fiberglass (> 4 lb./ft3) 4 /inch 

Plywood 1/2" 0.62 
 

 Expanded Polystyrene 

(beadboard) 4 /inch 

Plywood 5/8" 0.77 
 
 Extruded Polystyrene 5 /inch 

Figure 5012.1 Roof Assembly 
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Plywood 3/4" 0.94 
 

 Polyurethane (foamed-in-

place) 6.25 /inch 

Common Brick 4" 0.8 
 
 Polyisocyanurate (foil-faced) 7.2 /inch 

Face Brick 4" 0.44 
 
 Open cell spray foam 3.7 /inch 

Concrete Block/CMU 4" 0.8 
 
 Closed cell spray foam 6 /inch 

Concrete Block/CMU 8" 1.11 
 
 Polyvinyl 1.22 /inch 

Concrete Block/CMU 12" 1.28 
 
 

   

Concrete 60lb 0.52 /inch  FLOORING 
  

Concrete 70lb 0.42 /inch  Plywood 1.25 /inch 

Concrete 80lb 0.33 /inch  Particle Board (underlayment) 1.31 /inch 

Concrete 90lb 0.26 /inch  Hardwood Flooring 0.91 /inch 

Concrete 100lb 0.21 /inch  Tile, Linoleum 0.05 /inch 

Concrete 120lb 0.13 /inch  Carpet (w/fibrous pad) 2.08 /inch 

Concrete 150lb 0.07 /inch  Carpet (w/rubber pad) 1.23 /inch 

Concrete 144lb - Typical 

Normal Weight 
 

/inch 

 

   

Soft Wood Lumber 1.25 /inch  
   

2x2" Nominal 1.88 
 
 

   

2x4" Nominal 4.38 
 
 

   

2x6" Nominal 6.88 
 
 

   

Cedar 1.33 /inch  
   

Asphalt Shingles 0.44 
 
 

   

Wood Shingles 0.97 
 
 

   

  

).  

For each roof assembly, enter key information under a different Roof Assembly ID on the Roof 

tab of the data collection form.  

Roof insulations are shown with different symbols based on the insulation type, such as loose 

fill, batt, rigid, or spray foam (example: Error! Reference source not found.). 
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The symbols can be verified in the symbol legend, which is typically within the first few pages of 

a drawing set. If no symbol legend is included, defer to industry standard representations 

presented in Figure 5012.2. An accounting of industry-accepted R-values can be found in Table 

5012.1. 

To determine the R-value and U-factor, complete one of the following:  

1) Fill out the Envelope ï Roof Assembly 

section of the data collection supplemental 

worksheets.  

a. Provide a description, detail (such 

as product information), and 

effective R-value for each layer of 

the roof assembly.  

b. Form will automatically sum R-

values for a total and invert for U-

factor. 

c. Duplicate form where there is more 

than one roof assembly.  

d. Manually enter resulting R and U 

values into the Roof Tab. 

2) Look up U-factor by referencing ASHRAE 90.1 Appendix A based on assembly 

construction.  

3) Use the architectural drawings set determine net roof area (sq. ft.) for each assembly ID 

using a scale and drawing take-offs.  

Field Inspection 
Each unique roof assembly should be viewed to verify insulation installation for both R-value 

and quality.  

If roof insulation is visible:  

1) Mark ñYesò under visible. 

2) Determine the roof insulation R-value for all layers of the roof assembly.  

3) Verify the Assembly U-factor matches the Assembly U-factor calculated during plan 

review. If there are any discrepancies, note it on the data collection form and recalculate 

the Assembly U-factor. 

4) Rate and record the installation quality of the insulation as one of the following: 

a. Good installation  

b. Fair installation = gaps over 2.5% area 

c. Poor installation = gaps over 5% area 

Installation quality should be recorded as good if roof assembly is insulation entirely 

above deck. Installation quality of areas that cannot be viewed should be inferred from 

the quality in areas that can be viewed based on the worst quality seen on site. It should 

be recorded as fair unless there is evidence on site suggesting it is not.  

5) Verify the area of the roof compared to plans. This should be a visual estimate. Where 

the area appears to be much different from plans, measure new roof area. Note a field 

inspection change.  

Figure 5012.2 Insulation Types 
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If roof insulation is not visible: 

1) Mark ñNoò under visible. 

2) Decide if the value can be determined by one of the following:  

a. Request shop drawings for the roofing system from the on-site construction 

superintendent and product specifications from the insulation contractor.  

b. Request pictures or other documentation the contractor may have on site.  

c. Request inspection report by local authority having jurisdiction (AHJ).  
d. Measure the depth of the roof assembly. 

3) Note the data source for all field information. 

Information gathered on site may need to be compared back to plan data. If there are any 

discrepancies that do not match the assembly U-factor calculated in plan review stage, note it 

on the data collection form and recalculate the assembly U-factor.  

 

Table 5012.1. Common Materials and Associated R-Values 

Common Materials R-values Units  Common Materials R-values Units 

AIR 
  

 INSULATION  
  

Air Film - Exterior 0.17 
 
 Fiberglass Batt 3.14 /inch 

Air Film - Interior Wall 0.68 
 
 Fiberglass Blown (attic) 2.2 /inch 

Air Film - Interior Ceiling 0.61 
 
 Fiberglass Blown (wall) 3.2 /inch 

Air Space (0.5-4 inch) 1 
 
 Rock Wool Batt 3.14 /inch 

   
 Rock Wool Blown (attic) 3.1 /inch 

CONSTRUCTION  
  

 Rock Wool Blown (wall) 3.03 /inch 

Gyp. Board 1/2" 0.45 
 
 Cellulose Blown (attic) 3.13 /inch 

Gyp. Board 5/8" 0.5625 
 
 Cellulose Blown (wall) 3.7 /inch 

Stucco/Plaster 0.2 /inch  Vermiculite 2.13 /inch 

Plywood (General) 1.25 /inch  Air-entrained Concrete 3.9 /inch 

Plywood 1/4" 0.31 
 
 Urea terpolymer foam 4.48 /inch 

Plywood 3/8" 0.47 
 
 Rigid fiberglass (> 4 lb./ft3) 4 /inch 

Plywood 1/2" 0.62 
 

 Expanded Polystyrene 

(beadboard) 4 /inch 

Plywood 5/8" 0.77 
 
 Extruded Polystyrene 5 /inch 
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Plywood 3/4" 0.94 
 

 Polyurethane (foamed-in-

place) 6.25 /inch 

Common Brick 4" 0.8 
 
 Polyisocyanurate (foil-faced) 7.2 /inch 

Face Brick 4" 0.44 
 
 Open cell spray foam 3.7 /inch 

Concrete Block/CMU 4" 0.8 
 
 Closed cell spray foam 6 /inch 

Concrete Block/CMU 8" 1.11 
 
 Polyvinyl 1.22 /inch 

Concrete Block/CMU 12" 1.28 
 
 

   

Concrete 60lb 0.52 /inch  FLOORING 
  

Concrete 70lb 0.42 /inch  Plywood 1.25 /inch 

Concrete 80lb 0.33 /inch  Particle Board (underlayment) 1.31 /inch 

Concrete 90lb 0.26 /inch  Hardwood Flooring 0.91 /inch 

Concrete 100lb 0.21 /inch  Tile, Linoleum 0.05 /inch 

Concrete 120lb 0.13 /inch  Carpet (w/fibrous pad) 2.08 /inch 

Concrete 150lb 0.07 /inch  Carpet (w/rubber pad) 1.23 /inch 

Concrete 144lb - Typical 

Normal Weight 
 

/inch 

 

   

Soft Wood Lumber 1.25 /inch  
   

2x2" Nominal 1.88 
 
 

   

2x4" Nominal 4.38 
 
 

   

2x6" Nominal 6.88 
 
 

   

Cedar 1.33 /inch  
   

Asphalt Shingles 0.44 
 
 

   

Wood Shingles 0.97 
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References and Examples  
 

Figure 5012.3 Attic Insulation and Insulation Entirely Above the Roof Deck1 

 

 

 

Figure 5012.4 Roof Insulation in Metal Buildings2 

 

 
  

 
1 Britt/Makela Group and Ryan Meres. 2009 International Energy Conservation Code for Simple Commercial Buildings Compliance 

Guide. 2014 
2 Department of Energy. Evaluating Commercial Buildings for Energy Code Compliance. September 2010. 
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5014 Cool Roofs 

Measure Description/Applicability 
Low-sloped roofs in Climate Zones 1, 2, or 3 are required to meet the roof solar reflectance and 

or thermal emittance requirements. 

1) For projects in Climate Zones 4ï8, mark ñNoò under applicable and list CZ as 

explanation.  

2) For projects that comply with IECC 2009, mark ñNoò under applicable and list code as 

explanation 

3) Determine if the project meets one of the listed exceptions. Mark ñNoò under applicable 

and list exception as explanation:  

a. Portions of roof covered by PV systems; solar air/water heating; green roof; roof 

decks; skylights; HVAC equipment.  

b. Portions of roof shaded during peak sun angle. 

c. Portions of roof that are ballasted. 

d. Roofs where 75% complies with one or more of the above. 

Note: The full area of the roof may not be required to comply, but any area greater than 

25% that does not meet any of the exceptions will be required to comply. Where a 

portion of the roof must comply, note that it is not the full roof. 

4) All other projects mark ñYesò and continue to code requirement.  

Code Requirement 

 

Include the three-year aged solar reflectance value: 

1) Prescriptive: A minimum three-year aged solar reflectance is listed in the code. 

2) Trade Off: This measure cannot be traded off; use the minimum three-year aged solar 

reflectance is listed in the code. 

3) Performance: Solar reflectance is dictated by the energy model submission input 

reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

Plan Review 
In the architectural drawing set, locate a roof plan or roof details sheet: 

1) Cool roof requirements may be indicated as a note, or as a specific material ID.  

2) Material IDs may be defined in the drawing set or may reference a project specification.  

3) If a product is specified, but no reflectance value is given, look the product up online to 

determine its three-year aged value.  

4) If there is no indication of a cool roof in the drawing set, enter plan value as ñ0.ò  

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

N/A C402.2.1.1 402.3 5.5.3.1.1 5.5.3.1.1 5.5.3.1.1 
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Using the architectural drawings set, determine net roof area (sq. ft.) for each assembly ID using 

a scale and drawing take-offs.  

Field Inspection 
If the roof material is visible: 

1) Mark ñYesò under visible. 

2) If installed material has documentation available, enter the field inspection value form 

the documentation. 

3) If installed roof is a white roof, but no documentation is available, enter field inspection 

value as ñ0.55ò and note value from generic white roof.  

4) If installed roof is not a white roof and no documentation is available, enter field 

inspection value as ñ0.ò  

5) Verify the area of the roof compared to plans for area of cool roof. (Note: This may be 

less than the area of the whole roof.) This should be a visual estimate. Where the area 

appears to be much different from plans, measure new roof area. Note a field inspection 

change.  

If the data collector is not allowed to see/access the roof, mark on the form that visual inspection 

was not completed.  

QA and Data Transfer 
Where roof material value is entered based on visual inspection of color only (options 3 or 4 

from field inspection above), field data should be logged as ñinferred.ò 

  



 

15 

5018A/B Above-Grade Wall Insulation 

Measure Description/Applicability 
Above grade walls shall meet the minimum insulation requirements. 

1) This measure will apply to all building samples except tenant fit-outs. For tenant fits-outs, 

when the core and shell of the building were permitted separately and no information is 

available to the data collection team, Measure Applicable should be ñNoò and reason 

should be ñTenant fit-outò. 

2) The data set should include all roof assemblies that are greater than 10% of the total 

wall area. 

a. For each assembly with a unique performance value, assign a Wall Assembly ID. 

Copy and paste the data form the number of times necessary to capture each 

assembly.  

b. Multiple wall areas that have the same performance can be included under the 

same Assembly ID.  

Code Requirement 

 

For each Assembly ID, select Wall type from drop down. This type will dictate the code 

requirement for a prescriptive path:  

1) Mass 

2) Metal Building 

3) Metal Framed 

4) Wood Framed and other 

Include R-value and U-factor from code tables or energy documentation: 

1) Prescriptive: A minimum insulation U-factor is listed in the code based on the climate 

zone and assembly type.  

2) Trade Off: Insulation R-value and U-factor are found in the COMcheck Envelope 

Report.  

3) Performance: Insulation U-factor is dictated by the energy model submission input 

reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

Plan Review 
In the architectural drawing set, locate a wall section or wall details sheet  

Table 5012.1. Common Materials and Associated R-Values 

Common Materials R-values Units  Common Materials R-values Units 

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.2.3 402.2.3 402.2.3 5.5.3.2 5.5.3.2 5.5.3.2 
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AIR 
  

 INSULATION  
  

Air Film - Exterior 0.17 
 
 Fiberglass Batt 3.14 /inch 

Air Film - Interior Wall 0.68 
 
 Fiberglass Blown (attic) 2.2 /inch 

Air Film - Interior Ceiling 0.61 
 
 Fiberglass Blown (wall) 3.2 /inch 

Air Space (0.5-4 inch) 1 
 
 Rock Wool Batt 3.14 /inch 

   
 Rock Wool Blown (attic) 3.1 /inch 

CONSTRUCTION  
  

 Rock Wool Blown (wall) 3.03 /inch 

Gyp. Board 1/2" 0.45 
 
 Cellulose Blown (attic) 3.13 /inch 

Gyp. Board 5/8" 0.5625 
 
 Cellulose Blown (wall) 3.7 /inch 

Stucco/Plaster 0.2 /inch  Vermiculite 2.13 /inch 

Plywood (General) 1.25 /inch  Air-entrained Concrete 3.9 /inch 

Plywood 1/4" 0.31 
 
 Urea terpolymer foam 4.48 /inch 

Plywood 3/8" 0.47 
 
 Rigid fiberglass (> 4 lb./ft3) 4 /inch 

Plywood 1/2" 0.62 
 

 Expanded Polystyrene 

(beadboard) 4 /inch 

Plywood 5/8" 0.77 
 
 Extruded Polystyrene 5 /inch 

Plywood 3/4" 0.94 
 

 Polyurethane (foamed-in-

place) 6.25 /inch 

Common Brick 4" 0.8 
 
 Polyisocyanurate (foil-faced) 7.2 /inch 

Face Brick 4" 0.44 
 
 Open cell spray foam 3.7 /inch 

Concrete Block/CMU 4" 0.8 
 
 Closed cell spray foam 6 /inch 

Concrete Block/CMU 8" 1.11 
 
 Polyvinyl 1.22 /inch 

Concrete Block/CMU 12" 1.28 
 
 

   

Concrete 60lb 0.52 /inch  FLOORING 
  

Concrete 70lb 0.42 /inch  Plywood 1.25 /inch 

Concrete 80lb 0.33 /inch  Particle Board (underlayment) 1.31 /inch 

Concrete 90lb 0.26 /inch  Hardwood Flooring 0.91 /inch 
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Concrete 100lb 0.21 /inch  Tile, Linoleum 0.05 /inch 

Concrete 120lb 0.13 /inch  Carpet (w/fibrous pad) 2.08 /inch 

Concrete 150lb 0.07 /inch  Carpet (w/rubber pad) 1.23 /inch 

Concrete 144lb - Typical 

Normal Weight 
 

/inch 

 

   

Soft Wood Lumber 1.25 /inch  
   

2x2" Nominal 1.88 
 
 

   

2x4" Nominal 4.38 
 
 

   

2x6" Nominal 6.88 
 
 

   

Cedar 1.33 /inch  
   

Asphalt Shingles 0.44 
 
 

   

Wood Shingles 0.97 
 
 

   

  

).  

1) For each wall assembly, enter key information under a different Wall Assembly ID on the 

Walls tab of the data collection form.  

 

2) Determine wall type based on framing type 

or mass wall.  Figure 5018.1 Example of Wall Assembly  
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3) Wall insulations are shown with different 

symbols based on the insulation type, such 

as loose fill, rigid, or spray foam. 

The symbols can be verified in the symbol 

legend, which is typically within the first few 

pages of a drawing set. If no symbol legend 

is included, defer to industry standard 

representations, presented in Figure 

5012(2).  

To determine the R-value and U-factor, complete 

one of the following:  

1) Fill out the Envelope ï Wall Assembly tab 

of the data collection supplemental 

worksheets.  

a. Provide a description, detail (such 

as product information), and 

effective R-value for each layer of 

the roof assembly.  

b. Form will automatically sum R-

values for a total and invert for U-factor.  

c. Where there is more than one wall assembly, this form will need to be duplicated.  

d. Resulting R and U values should be manually entered into the Wall Tab. 

2) Reference ASHRAE 90.1 Appendix A based on assembly construction to look up U-

factor.  

a. If this method is used, directly override the equation linking the Wall tab to the 

Wall Assembly tab with the found R-value from plans and U-factor from Appendix 

A.  

Using the architectural drawings set determine net wall area (sq. ft.) for each assembly ID using 

a scale and drawing take-offs. Gross wall area is the total wall area including fenestration; Do 

not subtract window area. 

Field Inspection 
Each wall assembly should be viewed to determine U-factor.  

If wall insulation is visible:  

1) Mark ñYesò under visible. 

2) Determine the wall insulation R-value for all layers of the wall assembly.  

a. Verify the assembly U-factor matches the assembly U-factor calculated during 

plan review. If there are any discrepancies and layers do not match the assembly 

U-factor calculated in plan review stage, note it on the data collection form and 

recalculate the assembly U-factor. 

3) Rate and record the installation quality of the insulation as one of the following: 

a. Good installation 

b. Fair installation = gaps over 2.5% area 

c. Poor installation = gaps over 5% area 
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Installation quality should be recorded as good if wall assembly is only continuous 

insulation. Installation quality of areas that cannot be viewed should be inferred from the 

quality in areas that can be viewed based on the worst quality seen on site. Should be 

recorded as fair unless there is evidence on site suggesting it is not.  

If wall insulation is not visible: 

1) Mark ñNoò under visible. 

2) Determine if the value can be determined by one of the following:  

a. Request shop drawings for the wall system from the on-site construction 

superintendent and product specifications from the insulation contractor.  

b. Request pictures or other documentation the contractor may have on site.  

c. Request inspection report by local authority having jurisdiction (AHJ).  
d. Measure the depth of the wall assembly. 

Information gathered onsite may need to be compared back to plan data. If there are any 

discrepancies that do not match the Assembly U-factor calculated in plan review stage, note it 

on the data collection form and recalculate the Assembly U-factor.  

 

Figure 5018.2 Example of Cavity Insulation3    Figure 5018.3 Example of Continuous Insulation4 

 

 

 

 

 

 

 

 

 

  

 
3 Source: Britt/Makela Group and Ryan Meres. 2009 International Energy Conservation Code for Simple Commercial Buildings 
Compliance Guide. 2014 
4 Source: Britt/Makela Group and Ryan Meres. 2009 International Energy Conservation Code for Simple Commercial Buildings 
Compliance Guide. 2014 
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5023A/B Exterior Floor Insulation 

Measure Description/Applicability 
Exterior floors shall meet the minimum insulation requirements defined in the applicable energy 

code.  

1) This measure will apply to all building samples except tenant fit-outs.  

2) All floor assemblies that are greater than 10% of the total exterior floor area should be 

included in the data set.  

a. For each assembly with a unique performance value, assign a Floor Assembly 

ID. Copy and paste the data form the number of times necessary to capture each 

assembly.  

b. Multiple floor areas that have the same performance can be included under the 

same Assembly ID.  

3) This measure is for exterior floors over unconditioned space (garages or direct outdoors) 

only; it does not include slabs on grade. 

Code Requirement 

 

Select floor type from drop down. This type will dictate the code requirement for a prescriptive 

path:  

1) Frame (this covers both wood and metal framing) 

2) Mass 

Include R-value and U-factor from code tables or energy documentation: 

1) Prescriptive: A minimum insulation R-value and maximum U-factor is listed in the code 

based on the climate zone and assembly type.  

2) Trade Off: Insulation R-value and U-factor are found in the COMcheck Envelope 

Report.  

3) Performance: Insulation U-factor is dictated by the energy model submission input 

reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

Plan Review 
In the architectural drawing set, locate a wall section or floor details sheet.  

1) For each floor assembly, enter information under a unique Floor Assembly ID. 

2) Determine floor type based on framing type and framing spacing or mass floor.  

3) Floor insulations are shown with different symbols based on the insulation type, such as 

loose fill, rigid, or spray foam. 

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.2.5 C402.2.5 C402.2.4 5.5.3.4 5.5.3.4 5.5.3.4 
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4) The symbols can be verified in the symbol legend, which is typically within the first few 

pages of a drawing set. If no symbol legend is included, defer to industry standard 

representations, presented in Figure 5012(2).  

To determine the R-value and U-factor complete one of the following:  

1) Fill out the Envelope ï Floor Assembly tab of the data collection supplemental 

worksheets.  

a. Provide a description, detail (such as product information), and effective R-value 

for each layer of the floor assembly.  

b. Form will automatically sum R-values for a total and invert for U-factor. 

c. Duplicate the form where there is more than one floor assembly.  

d. Manually enter the resulting R and U values into the Floor Tab. 

2) To look up U-factor, reference ASHRAE 90.1 Appendix A based on assembly 

construction.  

a. If this method is used, directly override the equation linking the Floor tab to the 

Floor Assembly tab with the found R-value from plans and U-factor from 

Appendix A.  

Using the architectural drawings set determine net floor area (sq. ft.) for each assembly ID using 

a scale and drawing take-offs.  

Field Inspection 
Each floor assembly should be viewed to determine U-factor.  

If floor insulation is visible:  

1) Mark ñYesò under visible. 

2) Determine the floor insulation R-value for all layers of the floor assembly.  

a. Verify the Assembly U-factor matches the Assembly U-factor calculated during 

plan review. If there are any discrepancies and layers do not match the Assembly 

U-factor calculated in plan review stage, note it on the data collection form and 

recalculate the Assembly U-factor. 

3) Rate and record the installation quality of the insulation as one of the following: 

a. Good installation 

b. Fair installation = gaps over 2.5% area 

c. Poor installation = gaps over 5% area 

Installation quality should be recorded as good if wall assembly is only continuous 

insulation. Installation quality of areas that cannot be viewed should be inferred from the 

quality in areas that can be viewed based on the worst quality seen on site. Quality 

should be recorded as fair unless there is evidence on site suggesting it is not. 

If floor insulation is not visible: 

1) Decide if the value can be determined by one of the following:  

a. Request shop drawings for the floor system from the on-site construction 

superintendent and product specifications from the insulation contractor.  

b. Request pictures or packaging the contractor may have on site.  

c. Request inspection report by local authority having jurisdiction (AHJ).  
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2) Measure the depth of the floor assembly. 

Information gathered on site may need to be compared back to plan data. If there are any 

discrepancies that do not match the Assembly U-factor calculated in plan review stage, note it 

on the data collection form and recalculate the Assembly U-factor.  
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5029B Opaque Roll-up Doors 

Measure Description/Applicability 
Opaque doors are defined as doors that have less than 50% glass area. Opaque roll-up doors 

shall meet the minimum insulation requirements defined in the energy code.  

1) This measure will apply based on occurrence of an opaque roll-up door. If no roll-up 

doors exist, mark applicability as ñNo.ò  

2) This measure will not apply to tenant fit-outs.  

3) All doors should be included in the data set.  

Code Requirement 

 

Include R-value and U-factor from code tables or energy documentation: 

1) Prescriptive: A minimum insulation R-value and maximum U-factor is listed in the code 

based on the climate zone and assembly type.  

2) Trade Off: U-factor is found in the COMcheck Envelope Report.  

3) Performance: U-factor is dictated by the energy model submission input reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

Plan Review 
In the architectural drawing set, locate a door schedule sheet.  

1) Review schedule and notes for R-value or U-factor of door. 

If no information is found in plans or specs, use the default values presented in Table 5029. 

Table 5029.1 Unlabeled Opaque Doors5 

Description U-factor 

Uninsulated, single-layer, metal doors 1.45 

Uninsulated, double-layer, metal doors 0.70 

Insulated metal doors 0.50 

Wood doors, min. thickness 1.75ò 0.50 

Any other wood door 0.60 

  

Using the architectural drawings set, determine area (sq. ft.) for each door using: 

 
5 Derived from ASHRAE 90.1-2010 §A7 

IECC   ASHRAE 90.1  

2009 2012 2015 2007 2010 2013 

502.2.7 C402.2.7 C402.4.4 5.5.3.6 5.5.3.6 5.5.3.6 
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1) size information given in the door schedule.  

2) a scale and drawing take-offs.  

Log the information for each door on the wall tab, under the wall in which the door is located in 

the Opaque Doors section.  

Field Inspection 
Verify make and model number of opaque roll-up doors; get product specifications from the on-

site construction superintendent, if available. 

1) Verify, if possible, accurate National Fenestration Rating Council (NFRC) 100 or 

ANSI/DASMA 105-certified U-factors, either on an NFRC label or certificate. 

2) Call NFRC to verify U-factor of the product if needed 

3) If no label or certificate is available, use the default values presented in Table 5029.  

 

Figure 5029.1 Example of Opaque Rollup Doors6 

 

 

  

 
6 Source: Britt/Makela Group and Ryan Meres. 2009 International Energy Conservation Code for Simple Commercial Buildings 
Compliance Guide. 2014 
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5034 Window-to-Wall Ratio  

Measure Description/Applicability 
Window-to-wall ratio (WWR) is the amount of fenestration area (windows, storefronts, non-

opaque doors), divided by the gross wall area, expressed as a percentage. It is limited by code 

and compliance path selected.  

1) This measure will apply to all projects with windows.  

a. It is rare, but not impossible that a project in the sample will not include windows. 

If plans and field inspection confirm no glazing, mark as applicability as ñNo.ò 

Note condition in comments. 

2) This measure will not apply to tenant fit-outs.  

3) WWR will account for all fenestration in sample building.  

Code Requirement 

 

Include percentage from code or energy documentation: 

1) Prescriptive: Maximum base allowed WWR is 30% under IECC and 40% under 

ASHRAE 90.1. IECC has allowances for greater fenestration area if certain criteria area 

meets up to 40%.  

2) Trade Off: WWR is found in the COMcheck Envelope Report.  

3) Performance: WWR is dictated by the energy model submission input reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

Plan Review 
In the architectural drawing set, locate the elevations and window/glazing schedules.  

1) Calculate the total area of the exterior walls. Record the area for each wall under its Wall 

Assembly ID under gross wall area.  

2) Calculate total area of fenestration (include windows, storefront glass, non-opaque 

entrance doors). Record under Window Area.  

3) The form will calculate the WWR and Net Opaque Wall Area. 

Field Inspection 
Verify all orientations of building look as expected from plan review.  

1) Spot check the window area in several spaces in the building where area take-offs were 

performed.  

2) Photograph all orientations of the building.  

For IECC projects that used the allowance for greater WWR, verify that daylighting controls are 

present, and note non-compliance in measure comments where WWR was greater than 30% 

but project did not meet all requirements under allowance.   

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.3.1 402.3.1 402.4.1 5.5.4.2.1 5.5.4.2.1  
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5035 Skylight-to-Roof Ratio   

Measure Description/Applicability 
Skylight-to-Roof ratio (SRR) is the amount of skylight area, divided by the gross roof area, 

expressed as a percentage. It is limited by code and compliance path selected.  

1) This measure will apply to all projects with skylights.  

2) This measure will not apply to tenant fit-outs.  

Code Requirement 

 

Include percentage from code or energy documentation: 

1) Prescriptive: Maximum base allowed SRR is 3% under IECC, 5% under ASHRAE 90.1. 

IECC has allowances for SRR up to 5% if certain criteria are met. 

2) Trade Off: SRR is found in the COMcheck Envelope Report.  

3) Performance: SRR is dictated by the energy model submission input reports.  

4) Where no documentation includes compliance path, assume prescriptive.  

Plan Review 
In the architectural drawing set, locate the roof plans, reflected ceiling plans, and 

skylight/glazing schedules (these are most-often found with window schedules).  

1) Calculate the total area of the roof. Record area for each roof assembly under its Roof 

Assembly ID under Gross roof area.  

2) Calculate total area of skylights. Record under Skylight Area.  

3) The form will calculate the SRR and Net Opaque Roof Area. 

Field Inspection 
Verify roof areas look as expected from Plan Review.  

1) Spot check the skylight area in several spaces in the building where area take-offs were 

performed.  

2) Photograph roof in entirety. Recommend standing at one edge for one image or standing 

near center and rotating taking multiple images.  

For IECC projects that used the allowance for greater SRR: 

1) Verify that daylighting controls are present. 

2) Note non-compliance in measure comments where SRR was greater than 3% but 

project did not meet all requirements under allowance.  

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.3.1 402.3.1 402.4.1 5.5.4.2.2 5.5.4.2.2  
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5042A Window U-factors  

5042B Window SHGC 

Measure Description/Applicability 
Windows shall not exceed the maximum rate of heat-loss requirements and solar heat gain per 

the energy code. A maximum heat-loss rate and solar heat gain coefficient (SHGC) is listed in 

the code based on the climate zone and fenestration type.  

1) This measure will apply based on occurrence of windows, including storefront or curtain 

wall glazing systems.  

2) This measure will not apply to tenant fit-outs.  

3) All window assembly types that make up 10% of window area should be included in the 

data set.  

Code Requirement 

 

Include U-factor and SHGC from code tables or energy documentation: 

1) Prescriptive: A maximum U-factor and SHGC are listed in the code based on the 

climate zone and fenestration type.  

2) Trade Off: U-factor and SHGC are found in the COMcheck Envelope Report.  

3) Performance: U-factor and SHGC are dictated by the energy model submission input 

reports.  

4) Where no documentation includes compliance path, assume prescriptive. 

 

Plan Review 
In the architectural drawing set, locate a window or glazing schedule sheet.  

1) For each unique window assembly, create a duplicate of the Window tab on the 

data collection form and assign a unique Window Assembly ID. 

2) Review schedule and notes for U-factors and SHGCs of windows. 

3) If no information is found in plans or specs, use the default values presented in 

Table 5042. 

4) Using the architectural drawings set determine area (sq. ft.) for each assembly ID 

using: 

a. Size information given in the window schedule.  

b. A scale and drawing take-offs. 
 

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.3.2 402.3.3 402.4.3 5.5.4.3 5.5.4.3  

502.3.2 402.3.3 402.4.3 5.5.4.4.1 5.5.4.4.1  
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Table 5042.1 Unlabeled Windows7 

Description U-factor SHGC Clear SHGC Tinted 

Metal Frame, single pane 1.20 0.80 0.70 

Metal frame, double pane 0.80 0.70 0.60 

Metal frame with thermal break, 

single pane 

1.10 0.80 0.70 

Metal frame with thermal break, 

double pane 

0.65 0.70 0.60 

Non-metal frame, single pane 0.95 0.80 0.70 

Non-metal frame, double pane 0.55 0.70 0.60 

Glass Block 0.60 0.60 0.60 

 

 

Figure 5042.1 Example of Window Schedule 

 

  

 
7 Derived from IECC Tables C303.1.3(1&3) 
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Field Inspection 
Verify no less than 10% of the windows on site.  

1) Verify make and model number of windows; get product specifications from the 

on-site construction superintendent, if available. 

2) Verify that the values on the National Fenestration Rating Council (NFRC) label 

(example: Figure 5042(2)) attached to the installed fenestration products match 

the U-factor values shown on the drawings and energy code compliance 

documentation. 

3) Request copies of the NFRC certificates (if site-built windows, see example 

below) or product labels (if manufactured wood/vinyl/metal frame) from the 

construction manager or the authority having jurisdiction (AHJ). Only these three 

forms of NFRC certifications are acceptable: 

a. NFRC label affixed to the fenestration product 

b. NFRC site-built procedure label certificate (either affixed to building or 

included in compliance documentation) 

c. NFRC Component Modeling Approach (CMA) label certificate (either 

affixed to building or included in compliance documentation). 

4) If no label or certificate is available: 

a. Use the default values presented in Table 5042.  

b. Record window type, frame type, size, and number of panes. 

 

Figure 5042.2 Example of NFRC Label 8 

  

 

8 Source: NFRC Website: http://nfrc.org/fenestrationfacts.aspx. Actual required values are determined by code requirements. 

http://nfrc.org/fenestrationfacts.aspx
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5043A Skylight U-factors 

5043B Skylight SHGC 

Measure Description/Applicability 
Skylights shall not exceed the maximum rate of heat-loss requirements or solar heat gain per 

the energy code. A maximum heat loss rate and solar heat gain coefficient (SHGC) is listed in 

the code based on the climate zone.  

1) This measure will apply based on occurrence of skylights.  

2) This measure will not apply to tenant fit-outs.  

3) Data set should include all skylight assembly types.  

 

Code Requirement 

 

Include U-factor and SHGC from code tables or energy documentation: 

1) Prescriptive: A maximum U-factor and SHGC are listed in the code based on the 

climate zone and fenestration type.  

2) Trade Off: U-factor and SHGC are found in the COMcheck Envelope Report.  

3) Performance: U-factor and SHGC are dictated by the energy model submission input 

reports.  

4) Where no documentation includes compliance path, assume prescriptive. 

Plan Review 
In the architectural drawing set, locate a roof plan or reflected ceiling plan to determine if 

skylights are present on the building sample. Locate a window or glazing schedule sheet  

Table 5012.1. Common Materials and Associated R-Values 

Common Materials R-values Units  Common Materials R-values Units 

AIR 
  

 INSULATION  
  

Air Film - Exterior 0.17 
 
 Fiberglass Batt 3.14 /inch 

Air Film - Interior Wall 0.68 
 
 Fiberglass Blown (attic) 2.2 /inch 

Air Film - Interior Ceiling 0.61 
 
 Fiberglass Blown (wall) 3.2 /inch 

Air Space (0.5-4 inch) 1 
 
 Rock Wool Batt 3.14 /inch 

   
 Rock Wool Blown (attic) 3.1 /inch 

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.3.2 402.3.3 402.4.3 5.5.4.3 5.5.4.3  

502.3.2 402.3.3 402.4.3 5.5.4.4.1 5.5.4.4.1  
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CONSTRUCTION  
  

 Rock Wool Blown (wall) 3.03 /inch 

Gyp. Board 1/2" 0.45 
 
 Cellulose Blown (attic) 3.13 /inch 

Gyp. Board 5/8" 0.5625 
 
 Cellulose Blown (wall) 3.7 /inch 

Stucco/Plaster 0.2 /inch  Vermiculite 2.13 /inch 

Plywood (General) 1.25 /inch  Air-entrained Concrete 3.9 /inch 

Plywood 1/4" 0.31 
 
 Urea terpolymer foam 4.48 /inch 

Plywood 3/8" 0.47 
 
 Rigid fiberglass (> 4 lb./ft3) 4 /inch 

Plywood 1/2" 0.62 
 

 Expanded Polystyrene 

(beadboard) 4 /inch 

Plywood 5/8" 0.77 
 
 Extruded Polystyrene 5 /inch 

Plywood 3/4" 0.94 
 

 Polyurethane (foamed-in-

place) 6.25 /inch 

Common Brick 4" 0.8 
 
 Polyisocyanurate (foil-faced) 7.2 /inch 

Face Brick 4" 0.44 
 
 Open cell spray foam 3.7 /inch 

Concrete Block/CMU 4" 0.8 
 
 Closed cell spray foam 6 /inch 

Concrete Block/CMU 8" 1.11 
 
 Polyvinyl 1.22 /inch 

Concrete Block/CMU 12" 1.28 
 
 

   

Concrete 60lb 0.52 /inch  FLOORING 
  

Concrete 70lb 0.42 /inch  Plywood 1.25 /inch 

Concrete 80lb 0.33 /inch  Particle Board (underlayment) 1.31 /inch 

Concrete 90lb 0.26 /inch  Hardwood Flooring 0.91 /inch 

Concrete 100lb 0.21 /inch  Tile, Linoleum 0.05 /inch 

Concrete 120lb 0.13 /inch  Carpet (w/fibrous pad) 2.08 /inch 

Concrete 150lb 0.07 /inch  Carpet (w/rubber pad) 1.23 /inch 

Concrete 144lb - Typical 

Normal Weight 
 

/inch 

 

   

Soft Wood Lumber 1.25 /inch  
   

2x2" Nominal 1.88 
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2x4" Nominal 4.38 
 
 

   

2x6" Nominal 6.88 
 
 

   

Cedar 1.33 /inch  
   

Asphalt Shingles 0.44 
 
 

   

Wood Shingles 0.97 
 
 

   

  

).  

1) Each skylight should be logged under the roof assembly it is located in on the Roof tab.  

2) Review schedule and notes for U-factors and SHGCs of skylights. 

3) If no information is found in plans or specs, use the default values presented in Table 

5043. 

4) Using the architectural drawings set determine area (sq. ft.) for each skylight using: 

a. Size information given in the skylights schedule.  

b. A scale and drawing take-offs.  

 

 

Table 5043.1 Unlabeled Skylights9 

Description U-factor SHGC Clear SHGC Tinted 

Metal Frame, single pane 1.00 0.80 0.70 

Metal frame, double pane 1.30 0.70 0.60 

Metal frame with thermal break, 

single pane 

1.90 0.80 0.70 

Metal frame with thermal break, 

double pane 

1.10 0.70 0.60 

Non-metal frame, single pane 1.75 0.80 0.70 

Non-metal frame, double pane 1.05 0.70 0.60 

Glass Block 0.60 0.60 0.60 

 

 

Field Inspection 
Visually verify locations and number of skylights match expectations from plan review.  

1) Verify make and model number of skylights; get product specifications from the on-site 

construction superintendent, if available. 

 
9 Derived from IECC Tables C303.1.3(1&3) 
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2) Verify that the values on the National Fenestration Rating Council (NFRC) label 

(example: Figure 5042(2)) attached to the installed fenestration products match the U-

factor values shown on the drawings and energy code compliance documentation.  

3) Request copies of the NFRC certificates or product labels from the construction 

manager or the authority having jurisdiction (AHJ). Only these three forms of NFRC 

certifications are acceptable: 

a. NFRC label affixed to the fenestration product 

b. NFRC site-built procedure label certificate (either affixed to building or included in 

compliance documentation) 

c. NFRC Component Modeling Approach (CMA) label certificate (either affixed to 

building or included in compliance documentation). 

4) If no label or certificate is available: 

d. Use the default values presented in Table 5043.  

e. Record skylight type, frame type, size, and number of panes. 
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5056 Continuous Air Barrier 

Measure Description/Applicability 
Building shall meet continuous air barrier requirements.  

1) This measure will not apply to tenant fit-outs where no envelope construction is being 

undertaken. 

 

Code Requirement 

 

This item is mandatory and will be recorded the same way for all the compliance paths 

(Prescriptive, Trade Off, or Performance).  

Plan Review 

Review construction details for the roof, wall, and floor assemblies to determine if compliant air-

barrier materials have been specified on the building plans. 

1) Check to see if leakage testing is specified. Where testing is specified, testing results 

should be verified in field.  

2) Check that materials and assemblies specified meet the code requirements. 

Materials deemed to comply are presented in Table 5056.  

Table 5056.1 Materials deemed to comply with air barrier requirements 

Material  Minimum Thickness to Comply (in inches) 

Plywood 3/8  

Oriented Strand Board 3/8  

Extruded Polystyrene Insulation Board ½  

Foil-back polyisocyanurate Insulation Board ½ 

Closed cell spray foam (min. density 1.5 pcf) 1.5  

Open cell spray foam (density 0.4-1.5 pcf) 4.5  

Gypsum board ½  

Cement Board ½  

Built up roofing membrane N/A 

Modified bituminous roofing membrane N/A 

Fully adhered single-ply roofing membrane N/A 

Portland cement parge 5/8  

Gypsum Plaster 5/8  

Case in place concrete N/A 

Precast concrete N/A 

Fully grouted concrete block N/A 

Sheet Steel N/A 

Sheet Aluminum N/A 

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

N/A C402.4.1 C402.5.1 5.4.3.1 5.4.3.1 5.4.3.1 
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Field Inspection 
Visually verify envelope for evidence of air sealing.  

1) Verify that the air-barrier materials documented on the building plans are installed in the 

field. Look for evidence of air sealing between air-barrier materials in areas that are 

exposed.  

2) Verify that the air barrier is continuous between wall and roof assemblies and between 

wall and floor assemblies.  

a. Note: Insulation must be in contact with an ñair barrierò that prevents air from 

passing through the insulation, as would occur if installing the insulation directly 

under the roof deck or on top of a sheetrock ceiling. Ceilings with removable tile 

will not prevent air movement and are not considered air barriers. 

3) Review the inspection notes from the authority having jurisdiction (AHJ) to determine if 

an air-sealing inspection has been conducted.  

4) Request documentation to determine if the air barrier has been commissioned.  

5) Note leakage rate; review the air leakage testing results if the testing option was taken. 
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5077 Stair and Shaft Vent Leakage 

Measure Description/Applicability 
Doors and other openings to shafts, chutes, stairways, and elevator lobbies must be sealed. 

Shaft dampers shall be low leak and closed during normal building operations.  

1) This measure will apply based on occurrence of shafts and stairways.  

2) This measure will not apply to tenant fit-outs.  

Code Requirement 

 

This item is mandatory and will be recorded the same way for all the compliance paths 

(Prescriptive, Trade Off, or Performance).  

Plan Review 
In the architectural drawing set, locate a floorplan to count the number of stairwells and shafts. 

Log all information under the Stair and Shaft Vent Leakage section of the Additional Envelope 

Measures Tab.  

1) Find door schedule to determine if doors and other entries to shafts/chutes/stairways are 

specified to be sealed. Log under Weather Stripping.  

2) In the mechanical drawing set, locate a fan schedule to determine if the vents are 

specified to be closed during normal operation. Log under Normal Operation. 

3) Determine if a leakage rate is present for vents and fans.  

a. Where fans/vents/dampers are labeled as Class 1, rate should be ñMeets 

requirementsò 

b. Where no leakage information is present, rate should be ñDoes not meet 

requirementsò 

 

Field Inspection 
Visually verify that locations of vents and shafts match expectations from plan review.  

1) Verify doors and other openings to shafts, chutes, stairways, and elevator lobbies are 

sealed as required. Note: This may include gaskets, weatherstripping, and other sealing. 

2) Verify stair and shaft vents have motorized, low-leak dampers as required and are 

configured to be closed during normal operation.  

a. Visually inspect dampers to see if they are closed. 

3) Verify model numbers or other information matches expectations from plan review.  

 

QA and Data Transfer  
Record damper and door condition per the designations provided in the Additional Envelope 

Measures section of the data collection form from one of the following choices, based on data 

entered in the field data collection form:  

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.4.5 C402.4.5 C402.5.5 6.4.3.4.1 6.4.3.4.1 6.4.3.4.1 
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1) Dampers normally closed; Good weather stripping and seals; Dampers meet leakage 

requirements. 

2) Dampers normally closed; Poor weather stripping and seals; Dampers meet leakage 

requirements. 

3) Dampers normally closed; Good weather stripping and seals; Dampers do not meet 

leakage requirements. 

4) Dampers normally closed; Poor weather stripping and seals; Dampers do not meet 

leakage requirements. 

5) Dampers normally open; Good weather stripping and seals. 

6) Dampers normally open; Poor weather stripping and seals. 
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5083 Vestibule 

Measure Description/Applicability 
Building entrances shall be protected with an enclosed vestibule. Vestibules are required based 

on climate zone and code selected. Unless specifically exempted, this measure is considered 

mandatory.  

1) Projects in Climate Zones 1 and 2 do not require a vestibule.  

2) For all other projects, mark ñYesò under applicable and move on to code requirement. 

Code Requirement 

 

This item is mandatory and will be recorded the same way for all the compliance paths 

(Prescriptive, Trade Off, or Performance).  

Plan Review 
Not all doors will require a vestibule. Find architectural floor plans. Typically ground or first floor 

will have all entrances. Air curtain will be found on electrical or mechanical floor plans.  

1) Log the number of entrances on the Additional Envelope Measures form. 

2) Log the number of entrances that show a vestibule.  

a. Review door schedule or other notes to determine if timing of vestibule doors is 

set to open the doors at the same time or independently.  

3) Log the number of entrances that show an air curtain.  

a. Review air curtain operations or other notes to determine if air curtains are 

scheduled to be adjusted and commissioned.  

Field Inspection 
On site, walk around to all building entrances. Confirm number of entrances.  

1) Document number of entrances with vestibule installed.  

a. Walk through vestibule to determine if doors open at the same time or 

independently, and document result.  

2) Document the number of entrances with air curtain installed. 

3) Note any discrepancies on entries from plan review. 

QA and Data Transfer  
For applicability of this measure, review the following:  

1) For projects in Climate Zones 1 and 2, mark ñNoò under applicable and list CZ as 

explanation.  

2) For all other projects, determine if vestibule is required based on the applicable code. 

Factors in determining compliance include: 

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

502.4.7 402.4.7 402.5.7 5.4.3.4 5.4.3.4 5.4.3.4 



 

39 

a. Doors not intended for use by the public will not require vestibules. 

b. Doors opening directly from a sleeping or dwelling unit will not require vestibules. 

c. Revolving doors do not require vestibules (though adjacent accessible swinging 

doors do). 

d. Doors that open into a space that is below a size defined by the code under 

which the building was designed (this will range from 1,000 sq. ft.ï3,000 sq. ft.). 

If all doors on a building meet an exception to compliance, mark applicability as ñNoò and list 

primary exception. 

Code condition should be selected based on installation of a vestibule or an air curtain: 

1) Vestibule installed; Interior/exterior doors open different times. 

2) Air curtain installed; Air curtain adjusted properly (allowed under ASHRAE 90.1-2013 

only) 

Select Plan Review condition based on review of data collection form:  

1. Select ñVestibule Installed; Interior/exterior doors open different times; Air Curtain with 

vestibuleò if both a vestibule and an air curtain are present.  

2. Select ñVestibule Installed; Interior/exterior doors open different timesò by verifying on 

door schedule that openers for the interior and exterior doors are independent or the 

doors are not automatic.  

3. Select ñVestibule Installed; Interior/exterior doors open same timeò by verifying on door 

schedule that openers for the interior and exterior doors are not independent. 

4. Select ñAir Curtain Installed; Air Curtain adjusted properlyò for all plan review conditions 

with an air curtain. 

5. Air Curtain Installed; Air Curtain not adjusted properly. This option will never apply to 

plan review, see Field Inspection notes for use in field.  

6. Select ñNo vestibule or air curtain installedò for doors that are required to have a 

vestibule but do not.  

Select inspection condition based on the following:  

1. Select ñVestibule Installed; Interior/exterior doors open different times; Air Curtain with 

vestibuleò if both a vestibule and an air curtain are present.  

2. Select ñVestibule Installed; Interior/exterior doors open different timesò if walking through 

the vestibule and seeing the doors open at different times.  

3. Select ñVestibule Installed; Interior/exterior doors open same timeò if walking through the 

vestibule and seeing the doors open at the same time.  

4. Select ñNo vestibule or air curtain installedò if no vestibule is installed. Do not select this 

option if the site visit occurs too early for the vestibule to be fully installed. Note that site 

visit occurred before installation.  

  



 

40 

5089 Fenestration Orientation 

Measure Description 
Windows must be oriented in accordance with ASHRAE specifications: the area of the vertical 

fenestration facing south must be greater than the area facing west AND the area of 

fenestration facing south must be greater than the area facing east.  

1) This measure will not apply to buildings complying with IECC. 

2) This measure will not apply to buildings complying with ASHRAE 90.1-2007. 

3) This measure will not apply to tenant fit-outs. 

Code Requirement 

 

This measure will only apply to projects using Prescriptive compliance.  

Plan Review 
During plan review, each window will be logged under the Wall Assembly ID in which the 

window is located. Each wall assembly is required to include its cardinal direction. This is the 

direction the wall is facing on the exterior.  

Field Inspection 
Verify number, location, and size of installed windows matches approved plans for each 

orientation and that site construction matches calculations done during plan review. Note any 

discrepancies. If construction varies, note potential area differences in field and from 

photographs. 

QA and Data Transfer  
For applicability of this measure: This measure will only apply to projects using Prescriptive 

compliance. Projects using Trade off or Performance, mark applicability as ñNo.ò.  

Code requirement for this measure will always be 0 sq. ft.  

Determine Plan Review area based on review of data collection form:  

1) Determine area of fenestration on South, East, and West separately.  

2) Compare fenestration areas of South to East. If area East is greater than South, record 

area. 

3) Compare fenestration areas of South to West. If area West is greater than South, record 

area. 

4) Combine areas from 2 and 3 above. Enter this total under plan review.  

Determine Inspection area based on review of data collection form and photographs:  

1) Determine area of fenestration on South, East, and West separately.  

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

N/A N/A N/A N/A 5.5.4.5 5.5.4.5 
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2) Compare fenestration areas of South to East. If area East is greater than South, record 

area. 

3) Compare fenestration areas of South to West. If area West is greater than South, record 

area. 

4) Combine areas from 2 and 3 above. Enter this total under inspections.  
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Mechanical/Plumbing Measures  
 

6005A Packaged Air Conditioner Efficiency 

6005B Packaged Heat Pump Efficiency 

6005C Gas Furnace Efficiency 

6005D Boiler Efficiency 

6005E Water-Source Heat Pump Efficiency 
 

Measure Description 
Heating and cooling equipment must meet the minimum efficiency requirements when tested 

and rated in accordance with the applicable test procedure. Alternately, efficiency may be 

determined by other codes, tradeoffs, or optional efficiency measures. 

1) This measure may not apply to tenant fit-outs where the base building has installed 

central heating and cooling equipment.  

Code Requirement 

 

This item is mandatory and will be recorded the same way for all the compliance paths 

(Prescriptive, Trade Off, or Performance).  

Plan Review 
Use the HVAC equipment schedule on the mechanical plans (see example below) to identify 

equipment for review. During plan review, log basic information on the HVAC System Tab, 

including: 

1) A count of each type of equipment,  

2) A description of each type of equipment present, and 

3) Spaces served by that equipment.  

Note: There should be both heating and cooling equipment present in buildings. Where there is 

not, additional information should be provided to explain lack of heating or cooling. Where 

heating is provided by electric resistance only, log under notes/comments.  

Under the HVAC Log Tab, record specific information for each piece of mechanical heating or 

cooling equipment including:  

IECC   ASHRAE 90.1 

2009 2012 2015 2007 2010 2013 

503.2.3 C403.2.3 C403.2.3 6.4.1.1 6.4.1.1 6.4.1.1 
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1) The equipment ID assigned on the mechanical schedule 

2) The equipment type, sub type, and make and model 

3) For Heating:  

a. Fuel source 

b. Capacity (and units) 

c. Performance efficiency (and units) 

4) For Cooling:  

a. Fuel source 

b. Capacity (and units) 

c. Performance efficiency (and units) 

5) Note: Some equipment performs heating or cooling ONLY. For those equipment types, 

skip the heating or cooling sections as necessary. See Table 6005 for specifics on 

heating and cooling supply by equipment type. 

6) If performance efficiency data is not available on the plans, look up equipment efficiency 

using the make and model number of the unit, use the manufacturerôs website or the 

AHRI product directory: https://www.ahridirectory.org/ahridirectory/pages/home.aspx  

 

Table 6005.1 Heating and cooling supply by equipment type 

Equipment Type Log As Heating 

Supplied? 

Cooling 

Supplied?  

Air conditioner DX Cooling No Yes 

Condensing Unit DX Cooling No Yes 

PTAC DX Cooling Yes Yes 

VRF DX Cooling Yes Yes 

Furnace Gas Furnace Yes No 

Air Source Heat Pump Air-to-Air Heat Pump Yes Yes 

Water Source Heat 

Pump 

WSHP Yes Yes 

VAV  VAV Reheat System Yes No  

Boiler Gas/Oil Boiler Yes No 

Air-Cooled Chiller Air-Cooled Chiller No Yes 

Water-cooled Chiller Water-cooled Chiller No Yes 

 

Field Inspection 
Verify that quantity, size, and efficiency match plan review.  

1) Verify that the make and model number of the installed units match the numbers 

recorded during plan review. 

https://www.ahridirectory.org/ahridirectory/pages/home.aspx
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2) If the make or model number does not match the plans, record the make and model 

numbers of the actual installed equipment in the data collection form 

3) Take pictures of each nameplate on each piece of equipment for reference.  

QA and Data Transfer  
Mark Y or N for each equipment type under ñEquipment in Buildingò under Columns MNO in 

rows 2ï9. Ensure that both heating and cooling are present in buildings.  

For applicability of each measure in main table: Each of these measures will only apply on 

presence of the type of equipment.  

Look up code requirement in applicable code tables.  

Log plan review and field inspection data from data collection form.  

 

Figure 6005.1 Mechanical Schedule Showing Packaged Unit Efficiency 

 

Figure 6005.2 Equipment Specifications Showing Cooling Efficiency Based on Unit Model Number 
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Figure 6005.3 Typical Gas-Fired Furnace 

 

 

Figure 6005.4 Boiler Mechanical Schedule Showing Boiler Input Capacity, Output Capacity, and 
Efficiency 

 

Figure 6005.5 Typical Condensing Boiler  Figure 6005.6 Typical Steam Boiler 

  

 
















































































































































