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Subject:  Comments concerning the adoption of the 2021 International 
Energy Conservation Code: 

To all interested parties, please consider the following outline of 
concerns regarding the 2021 International Energy Conservation Code.  
This outline will document issues that should be considered prior to 
adoption of this code.  After reading and considering these issues it 
may be logical to delay for some time the adoption of the 2021 IECC for 
commercial construction. 

1. Commercial Glazing - Commercial fenestration is the most non-compliant 
provision in the energy code. One reason is that nearly all commercial site built 
window assemblies are untested.  IECC section C303.1.3 (inserted below) 
requires window assemblies be tested and the pertinent physical properties, U-
factor and Solar Heat Gain Coefficient “SHGC” be determined by an accredited 
independent laboratory.   
 

C303.1.3 Fenestration product rating. U-factors of fenestration products shall be 
determined as follows: 
 

1 For windows, doors and skylights, U-factor ratings shall be determined in 
accordance with NFRC 100. 
 

2 Where required for garage doors and rolling doors, U-factor ratings shall be 
determined in accordance with either NFRC 100 or ANSI/DASMA 105.  U-factors 
shall be determined by an accredited, independent laboratory, and labeled and 
certified by the manufacturer. 

 
Products lacking such a labeled U-factor shall be assigned a default U-factor from Table 
C303.1.3(1) or C303.1.3(2). The solar heat gain coefficient (SHGC) and visible 
transmittance (VT) of glazed fenestration products (windows, glazed doors and skylights) 
shall be determined in accordance with NFRC 200 by an accredited, independent 
laboratory, and labeled and certified by the manufacturer.  Products lacking such a labeled 
SHGC or VT shall be assigned a default SHGC or VT from Table C303.1.3(3). 

 



The National Fenestration Research Council “NFRC” has developed a method for 
testing and confirming the U-factor and SHGC for window systems.  It is called the 
component Modeling Approach Program.  Individual components: 
 

• Glazing Units 
• Frames 
• Curtain wall framing 
• Weather seals 

 
Are all tested in accordance with the NFRC standards and their values certified 
and listed for use as individual components in the component Modeling System.  
A design professional will then specify the components to be used in a particular 
glazing system.  These specifications will then be submitted to an NFRC approved 
“Inspection Agency” who will then enter these components into the CMAST 
software and produce a NFRC Label Certificate.   
 

 
 



Each label certificate is specific to a job and is provided a certificate number.  This 
number will then be entered into the Comcheck Envelope Compliance Statement 
and the U-factor and SHGC values will be populated in the program. 
 

 
  

The process is laid out and while a bit cumbersome it is the only way to properly 
document glazing performance.   

Unfortunately this process is not used by industry.   
  



Below is a screenshot from the NFRC web site, it shows a list of ALL projects in 
Texas that have been issued an NFRC Label Certificate: 

 

12 projects over the past Decade 
It might be best to obtain compliance with current standards before adopting 
additional more restrictive requirements. 
 

2. Skylights – Skylight provisions of the IECC have changed through the years.  
Initially skylights were not mandated but limited to not more than 3% of the roof 
area. 2000 IECC 802.2.5   
 
Daylight Zone under skylight is defined as: 
 

DAYLIGHT ZONE - Under Skylights. The area under skylights whose horizontal 
dimension, in each direction, is equal to the skylight dimension in that direction plus either 
the floor-to-ceiling height or the dimension to a ceiling height opaque partition, or one-half 
the distance to adjacent skylights or vertical fenestration, whichever is least. 

 
The 2012 IECC established minimum skylight area in building over 10,000 sq ft.  
with ceiling heights greater than 15 feet.  The 2018 code lowers the threshold to 
2,500 sq ft.  
 

2015 IECC Section C402.4.2 Minimum Skylight Fenestration Area.  In an 
enclosed space greater than 2,500 square feet (232 m2) in floor area, directly 
under a roof with not less than 75 percent of the ceiling area with a ceiling height 
greater than 15 feet (4572 mm), and used as an office, lobby, atrium, concourse, 



corridor, storage space, gymnasium/exercise center, convention center, 
automotive service area, space where manufacturing occurs, nonrefrigerated 
warehouse, retail store, distribution/sorting area, transportation depot or workshop, 
the total daylight zone under skylights shall be not less than half the floor area and 
shall provide one of the following: 

 
1. A minimum skylight area to daylight zone under skylights of not less than 

3 percent where all skylights have a VT of at least 0.40 as determined in 
accordance with Section C303.1.3. 

 
2. A minimum skylight effective aperture of at least 1 percent, determined in 

accordance with Equation 4-4. 
 

 

      
 

Exception: Skylights above daylight zones of enclosed spaces are not 
required in: 
 
1. Buildings in Climate Zones 6 through 8. 

 
2. Spaces where the designed general lighting power densities are less 

than 0.5 W/ft2 (5.4 W/m2). 
 



3. Areas where it is documented that existing structures or natural objects 
block direct beam sunlight on not less than half of the roof over the 
enclosed area for more than 1,500 daytime hours per year between 8 
a.m. and 4 p.m. 

 
4. Spaces where the daylight zone under rooftop monitors is greater than 

50 percent of the enclosed space floor area. 
 

5. Spaces where the total area minus the area of sidelight daylight zones 
is less than 2,500 square feet (232 m2), and where the lighting is 
controlled in accordance with Section C405.2.3. 

 
The 2021 code has the same language. 
 
The ICC Commentary references studies performed by manufacturer associations 
stating the obvious benefits of daylighting (agreed), however no explanation of how 
the 2,500 sq ft threshold or the ratio of skylight area to daylight area is derived or 
any insight as to why it is necessary.   
 
The exceptions do not address building uses that are not compatible with 
skylights, examples include: 
 

• Banks & Other secure office buildings  
• Offices of Healthcare providers, treatment rooms, outpatient surgery  

The code clearly addresses gymnasiums.  A search has been performed of 
DISD projects in Dallas 



 
Thomas Jefferson High School - No Skylights 

 
L G Pinkston High School – No Skylights 



Inspection personnel are most often persons with extensive trade 
experience, and will not enforce skylight provisions when they cannot 
confidently calculate a minimum skylight area.   As a result of the complex 
language in the code, SKYLIGHTS DO NOT GET INSTALLED.   
 

3. Lighting Controls – Lighting controls have evolved over the years.  Initially 
bi-level switching could be resolved by the installation of an occupancy sensor.  
With the adoption of the 2015 code however the occupancy sensor took on 
additional functions.   
 

C405.2.1.1 Occupant sensor control function.  Occupant sensor controls in spaces other than 
warehouses specified in Section C405.2.1 shall comply with the following: 
 

1. Automatically turn off lights within 30 minutes of all occupants leaving the space. 
 

2. Be manual on or controlled to automatically turn the lighting on to not more than 
50 percent power.  
 
Exception: Full automatic-on controls shall be permitted to control lighting in public 
corridors, stairways, restrooms, primary building entrance areas and lobbies, and 
areas where manual-on operation would endanger the safety or security of the 
room or building occupants. 
 

3. Shall incorporate a manual control to allow occupants to turn lights off. 
 

Item 2 requires when you walk into a controlled space the occupancy sensor has 
2 options, turn on ½ the lights or don’t turn anything on and make the occupant 
turn on the lights manually.   
 

• Industry still believes if you have an occupancy sensor bi-level switching is 
not required.   

 
• Time switch controls required by IECC section C405.2.2 are routinely 

overlooked. 
 

• Manual control of the lighting in a space is routinely not provided.  Most 
projects still require the breaker at the panel be used to switch the lights 
off. 

 
The 2021 IECC has again reengineered the occupant sensor control function 
adding an occupancy sensor requirement to portions of the building previously 
exempt from the requirement.   
 
If ICC keeps changing this section compliance will not occur.   
 



4. Energy Monitoring  
 
IECC section C405.12 requires additional metering of energy consumption in 
buildings over 25,000 sq ft.   
 

C405.12 Energy monitoring. New buildings with a gross conditioned floor area of 25,000 
square feet (2322 m2) or larger shall be equipped to measure, monitor, record and report 
energy consumption data in compliance with Sections C405.12.1 through C405.12.5. 

 
The electrical system must be designed to segregate loads so that they may be 
measured.  Loads are to be divided as required by IECC Table C405.12.2 
 

 
 
This will likely require separate panels and feeders for each category with metering 
equipment, central data storage, and some reporting service.   
 
In a 25,000 sq ft office building that could typically be designed with no more 
than 2 electrical panels there would now be 6 panels.   
 
There is no agency to receive this energy consumption data.  
 
There is no stated use for this data. What is the end result? 
 
 



5. Functional Testing of Lighting Controls.  Functional Testing of Lighting 
Controls first appeared in the 2012 IECC.  The 2021 continues the functional 
testing requirement in IECC section C408.3.1 inserted below: 
 

C408.3.1 Functional testing. Prior to passing final inspection, the registered design 
professional or approved agency shall provide evidence that the lighting control systems 
have been tested to ensure that control hardware and software are calibrated, adjusted, 
programmed and in proper working condition in accordance with the construction 
documents and manufacturer’s instructions. Functional testing shall be in accordance with 
Sections C408.3.1.1 through C408.3.1.3 for the applicable control type. 

 
The design professional is who sealed the lighting plan is required to provide a 
statement confirming the lighting system has been tested and is in conformance 
with the plans and the IECC.  Where lighting systems exist, technicians routinely 
program lighting controls, however compliance with code is forfeited for a 
sequence of operation preferred by the building occupants.  The PE cannot issue 
approval of the lighting system because of non-compliance.  The Authority Having 
Jurisdiction issues a certificate of occupancy without a statement of functional 
testing.   
 
Once again procedures are in place but not followed.  We all can benefit 
system commissioning however it will not happen until occupancy 
certificates are delayed until compliance is obtained. 
 

6. Building Pressure Testing 
 
Below is an image of a pressure test set up for a commercial structure. 
 

 



 
IECC section 402.5.1.2 provides two compliance options for commercial 
construction.  

C402.5.1.2 Air barrier compliance. A continuous air barrier for the opaque building 
envelope shall comply with the following: 

1. Buildings or portions of buildings, including Group R and I occupancies, shall meet the 
provisions of Section C402.5.2.  

Exception: Buildings in Climate Zones 2B, 3C and 5C. 

2. Buildings or portions of buildings other than Group R and I occupancies shall meet the 
provisions of Section C402.5.3. 

Exceptions: 

1. Buildings in Climate Zones 2B, 3B, 3C and 5C. 
2. Buildings larger than 5,000 square feet (464.5 m2) floor area in Climate 

Zones 0B, 1, 2A, 4B and 4C. 
3. Buildings between 5,000 square feet (464.5 m2) and 50,000 square feet 

(4645 m2) floor area in Climate Zones 0A, 3A and 5B. 
 

3. Buildings or portions of buildings that do not complete air barrier testing shall meet the 
provisions of Section C402.5.1.3 or C402.5.1.4 in addition to Section C402.5.1.5. 

There are two options for Dallas depending on which climate zone you are located: 

Dallas County is located in Climate Zone 2A.    However portions of Dallas are in 
adjoining Denton, Collin, & Rockwall counties which are classified as Climate Zone 
3A.  How to Apply the Code: 

Group R and I Occupancies  

• If your building is a group R occupancy (hotel, apartment), or Group I 
Occupancy (nursing home, hospital) pressure testing is required in all climate 
zones 

Climate Zone 2A 

• For buildings other than Group R or I occupancies that are less than 5000 
sq ft will require pressure testing.   

• Buildings over 5000 are exempt from pressure testing in Climate Zone 2 A 
. 

Climate Zone 3A  

• Buildings less than 5,000 sq ft require pressure testing. 
• Buildings more than 50,000 sq require pressure testing.   

The industry organization Air Barrier Association of America -
https://www.airbarrier.org has a search function to find testing labs by state: 



 

 
 
There are no testing firms in place to handle large buildings over 50,000 sq 
ft.   
 
Testing commercial projects less than 5000 sq ft is possible considering 
testing residential construction is relatively common, however for large 
building development in Climate Zone 3A finding a firm to perform this test 
would be unreasonably difficult.   
 

Summation: 
 
This paper discusses 6 key provisions of the 2021 International Energy 
Conservation Code and documents that compliance with these key provisions are 
not obtainable.  Glazing, skylights, lighting controls, system commissioning have 
been documented as effectively nonexistent state wide.   The new pressure testing 
and energy monitoring requirements will likely be ignored in a similar fashion.     
 
One and two family residential construction could continue to comply with the 
energy conservation requirements of the 2021 IRC without the adoption of the 2021 
IECC.   
 
Considering all the above I support the indefinite postponement of adoption of the 
2021 International Energy Conservation Code. 
 
Thanks, 
 
Tim A. Fleming MCP 
Code Solutions Inc. 
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