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The Institute for Market Transformation (IMT),  founded in 1996, is a Washington, DC-based nonprofit organization 
promoting energy efficiency, green building, and environmental protection in the United States and abroad. IMT's 
work addresses market failures that inhibit investment in energy efficiency and sustainability in the building sector. 
For more information, visit imt.org.   

 

Britt/Makela Group (BMG) has participated in the model code development process since 2001 and is recognized 
and respected for its objective efforts with code reform, interpretation, and education. This guide has been devel-
oped based on its experience providing technical support to designers and enforcers of the IECC, and its work in 
code development. 

 

The National Fenestration Rating Council (NFRC) is a nonprofit organization that administers the only uniform, inde-
pendent rating and labeling system for the energy performance of windows, doors, skylights, and attachment prod-
ucts.  

 

IMT, NFRC, and BMG wish to thank the International Code Council (ICC) for permission to print portions of the 
International Energy Conservation Code (IECC). We recognize our responsibility to educate and inform and welcome 
feedback and comments. 

© 2015 Institute for Market Transformation. Portions copied from the IECC reproduced with permission 
from the International Code Council.  

http://imt.org
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 Simple Buildings:  
    A Compliance Guide to Energy Code Compliance for Simple Commercial Buildings 

Simple Systems 

SIMPLE BUILDING  
QUALIFIERS 

KKKKKKKKKKKKKK- 

 

BUILDING ENVELOPE 

V No more than two wall types in 
the building. 

V Only one roof type 

V Only one floor type  
V Glass levels below 40 percent       

window-to-wall ratio. 

 

MECHANICAL 

V Single zone unitary systems 

V 5 horsepower or less 
V Low or medium pressure duct 

systems. 

V No snow melt systems 

 
 
SERVICE HOT WATER  
SYSTEMS 
V Standard water heater  

V Recirculation 

 

LIGHTING  

V All types and systems 

This compliance guide was developed to help 
those with Simple Buildings comply with the 
2012 International Energy Conservation Code 
(IECC). Though the goal of the guide is to 
make the energy code more accessible for 
anyone who is interested, the target audience 
is designers, engineers, and building officials.  

What is a simple system? 
ǥǴǱ ȀǱǾǹ ȖǤǵǹǼǸǱȗ ǵǿ ǺǻȀ ǭǺ ǵǺǰǵǯǭȀǻǾ ǻǲ 
building size, but of building components. 
The four components to evaluate are; the 
building envelope, mechanical systems, ser-
vice hot water heating, and electrical power 
and lighting systems. A Simple Building can 
range from a 3,000 square feet (sq ft) den-
tist office to a strip mall, or a 100,000 sq ft 
warehouse. The sidebar on the right of this 
page lists the criteria for Simple Buildings 
and the systems to which this guide applies. 
If your building does not meet these criteria, 

you will need to refer directly to the complete 
text of the 2012 IECC for guidance.  

The guide is intended to give helpful infor-
mation on the code provisions applicable to 
your building and is organized by compo-
nents: 

V Building Envelope 

V Mechanical Systems 

V Service Hot Water Heating 

V Electrical Power and Lighting Systems 

How to use the Guide: 
Follow the steps outlined in the blue margins 
for each component or read the complete text 
and refer to the illustrations for more infor-
mation. Code citations are provided for easy 
reference to the complete code. 

 
 

© Cynthia Farmer, used under license from Shutterstock.com © portumen, used under license from Shutterstock.com © Mark Winfrey, used under license from Shutterstock.com 

Photo credit: Ryan Meres, 2013 
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 Simple Buildings:  2012 IECC, Quick Reference Table 
Primary      

Component 
Secondary 
Component 

Steps to Ensure Compliance 2012 IECC  

Building 
Envelope   

1. Determine 
Applicable 
Requirements 

Step BE1a. ǕǱȀǱǾǹǵǺǱ ȃǴǵǯǴ ǼǭǾȀǿ ǻǲ ȀǴǱ ǮȁǵǸǰǵǺǳ ǭǾǱ ȖǘǾǻȁǼ ǣȗ ǻǾ ȖǠȀǴǱǾȗ 
Step BE1b. Refer to Table C402.2 for minimum R-Values and U-factors for 
each component of the building envelope. 

C402.1.1 

2. Roof Insulation Step BE2a. Ensure insulation is the proper R-Value for the roof type, per Table 
C402.2. 
Step BE2b. Verify that the building specifications meet the requirements for roof 
solar reflectance and thermal emittance.  

C402.2.1 

3. Wall Insulation Step  BE3a. Determine wall type according to code definitions 
Step BE3b. Determine cavity or continuous insulation requirements, per Table 
C402.2, for the appropriate assembly type. 

C402.2.2 

4. Floor Insulation Step BE4a. Determine floor type according to code definition 
Step BE4b. Determine insulation requirements for floors over unconditioned 
spaces per Table C402.2. 
Step BE4c. Determine insulation requirements for slabs on grade per Table 
C402.2. 

C402.2.5, 

C402.2.6 

5. Opaque Doors Step BE5. Ensure the opaque doors meet the U-factor requirements of Table 
C402.2. 

C402.2.7 

6. Fenestration Step BE6a. Select fenestration rated in accordance with NFRC 100 and 200  
Step BE6b. Verify glazing is no more than 30 percent of gross above-grade wall  
area and skylights are no more than 3 percent of gross roof area.  
Step BE6c. If fenestration exceeds 30 percent of gross above-grade wall area 
or skylights exceed 5 percent of gross roof area, ensure that appropriate day-
lighting controls are installed (only applicable in Climate Zones 1-6. Climate 
Zones 7 and 8 are limited to 30 percent). 
Step BE6d. Verify that the required spaces over 10,000 sq ft contain the mini-
mum skylight area.  
Step BE6e. Verify all daylight zones under skylights required by section 
C402.3.2 are controlled by multilevel lighting controls  
Step BE6f. Verify that skylights over specified spaces have a haze factor greater 
than 90 percent when tested in accordance with ASTM D 1003. 
Step BE6g. Verify that glazed fenestration U-factor and SHGC values comply 
with Table C402.3. 
Step BE6h. If SHGC values are higher than allowed in Table C402.3, verify that 
the projection factor allows for an increase in the SHGC. 
Step BE6i. If skylight U-factor or SHGC do not comply with Table C402.3, ver-
ify that automated daylighting controls are specified and installed.  
Step BE6j. Where dynamic glazing is installed, verify that it complies with the 
SHGC requirements.  

C402.3 
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Primary      
Component 

Secondary  
Component 

Steps to Ensure Compliance 2012 IECC  

 7. Air Leakage 

Step BE7a. Verify that a continuous air barrier is appropriately specified and con-
structed.  
Step BE7b. Verify that one of the three air barrier compliance options has been 
specified. 
Step BE7c. Verify that fenestration meets the appropriate air leakage require-
ments or qualifies for one of the two exceptions. 
Step BE7d. Verify access openings meet air leakage requirements  
Step BE7e. Verify air intakes and exhaust openings have appropriate dampers  
Step BE7f. Verify weather seals on all cargo doors and loading dock doors 
Step BE7g. Verify a vestibule is  designed and properly constructed for entrance 
doors into spaces greater than 3,000 ft2, unless otherwise exempt 
Step BE7h. Specify and install IC rated recessed lights and ensure they are 
sealed 
¶ Between housing and interior wall or ceiling covering 
¶ Between conditioned and unconditioned spaces (as applicable) 

C402.4 

 
1. Calculating  
Heating and Cooling 
Loads 

Step M1. Calculate heating and cooling loads in accordance with ASHRAE 183  C403.2.1 

Mechanical  2. HVAC Equipment 
Efficiencies  

Step M2. Ensure efficiencies comply with the IECC Table C403.2.3 (1)-(4) C403.2.3 

 

3. HVAC  Controls Step M3a. Ensure temperature controls are specified and installed with all re-
quired features. 
Step M3b. Ensure heat pumps have controls to prevent supplementary operation 
when the heat pump can handle the load. 
Step M3c. Ensure gravity dampers automatically shut when system is not in use. 

C403.2.4 

 

4. Demand Control 
Ventilation  

Step M4. Ensure demand control ventilation is specified and installed for any 
spaces larger than 500 sq ft if occupancy loads are greater than or equal to 25 
persons per 1,000 sq ft. 

C403.2.5.1 

5. Energy Recovery 
Ventilation 

Step M5. Ensure energy recovery ventilation systems are installed C403.2.6 

6. Duct and Plenum 
Insulation and  
Sealing 

Step M6. Specify and install duct and plenum insulation and sealing C403.2.7 

7. Piping Insulation Step M7. Specify and install piping insulation C403.2.8 
8. Economizers  Step M8. Ensure economizers are specified and installed on single and aggregate 

(when serving a single space) systems greater than 33,000 Btu/h unless an    
exception applies. 

C403.3.1  

9. Mechanical sys-
tems commissioning 
and completion  
requirements 

Step M9. Verify that all system commissioning requirements have been properly 
specified on construction plans and completed after construction. 

C408 

Simple Buildings: 2012 IECC, Quick Reference Table 
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Simple Buildings: 2012 IECC, Quick Reference Table 
Primary      

Component 
Secondary Compo-
nent 

Steps to Ensure Compliance 2012 
IECC  

Service Hot 
Water         
Systems  

1. Equipment      
Efficiencies  

Step SW1.Ensure the system complies with the efficiencies in accordance with 
Section C404.2 and Table C404.2. in the IECC. 

C404.2 

2. Controls Step SW2. Ensure equipment includes:  
V Automatic and manual off switch for recirculation pumps 
V Temperatures that are set to 110oF in public restrooms and dwelling units, 

90oF for other occupancies. 

C404.3, 
C404.6 

3. Heat Traps  Step SW3. Ensure heat traps are installed on systems without circulation loops C404.4 

4. Piping Insulation  Step SW4. Ensure appropriate insulation is specified and installed on circulating 
and non-circulating pipe. 

C404.5 

Electrical 
Power and 
Lighting  
Systems  

1. Maximum Interior 
Lighting Power 

Step L1a. Calculate maximum interior lighting power allowance 
Step L1b. Calculate actual installed interior lighting power loads based on allow-
ances and exemptions. 
Step L1c. Ensure wattages used for calculations are consistent with Section 
C405.5.2. 

C405.5.2 

2. Interior Lighting 
Controls 

Step L2a. Ensure manual controls are specified and installed in appropriate spaces  
Step L2b. Ensure appropriate spaces have light reduction controls  
Step L2c. Ensure automatic time switch control devices are specified and installed 
Step L2d. Ensure occupancy sensors are specified and installed  
Step L2e. Ensure manual or automatic controls are specified and installed in all 
daylight zones.  
Step L2f. Ensure multi- level lighting controls are specified and installed for daylight 
zones under skylights per C402.3.1.2 and C402.3.2. 
Step L2g. Ensure appropriate, dedicated controls are specified and installed for 
display, accent, and supplemental task lighting.  
Step L2h. ǖǺǿȁǾǱ ǱȄǵȀ ǿǵǳǺǿ ǰǻǺȕȀ ǱȄǯǱǱǰ 4 ȃǭȀȀǿ.ǿǵǰǱ  

C405.2  

3. Exterior Lighting 
Power 

Step L3a. Determine tradable and non-tradable lighting areas 
Step L3b. Determine in which zone the building is located  
Step L3c. Calculate exterior lighting allowance 

C405.6.2 

 4. Exterior Lighting 
Controls 

Step L4. Ensure appropriate exterior lighting controls are specified and installed C405.2.4 

Additional 
Efficiency 
Package 
Options  

1. Efficient HVAC 
Performance  

Step EO1. Ensure the HVAC system meets the efficiency requirements in Tables 
C406.2(1)-(4) if the HVAC performance option is selected.  

C406.2 

 

2.Efficient Lighting 
System  

Step EO2. If the efficient lighting system option is selected, the lighting calculations 
should be done as described in Steps L1a-L1c in the Electrical Power and Lighting 
Systems Section of this Guide with a maximum interior lighting allowance as deter-
mined in Table C406.3. 

C406.3  

 3. On-Site Supply of 
Renewable Energy 

Step EO3. Ensure renewable energy system rating is greater than or equal to 
those specified in section C406.4. 

C406.4 
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Step BE1a.  
Determine whether the 
ǮȁǵǸǰǵǺǳ ǵǿ ȖǘǾǻȁǼ ǣȗ ǻǾ 
ȖǠȀǴǱǾ-ȗ 

Step BE1b.  
Refer to Table C402.2 for 
minimum R-Values and U
-Factors (for doors) for 
each component of the 
building envelope. 

Climate Zones 
The 2012 IECC identifies 
eight climate zones nation-
wide. Building energy use 
is related to the environ-
ment, and the code recog-
nizes the differences. Be 
mindful of which climate 
zone the building is in. 
Many requirements are 
contingent on the climate 
zone. 

For more information, visit 
the energycodes.gov web-
site. 

Simple Building criteria 
for the building        
envelope: 
V No more than two wall 

types in the building. 

V Only one roof type 

V Only one floor type 

V Glass levels below 40 
percent window-to-wall 
ratio.  

 

Building Envelope 

1. Determine Applicable Requirements, 
C402.1.1 
ǭ- ǘǾǻȁǼ Ȗǣȗ ǻǾ ȖǒǸǸ ǻȀǴǱǾȗ 

The code requirements for insulation and       
fenestration are based on occupancy type,   
ȖǘǾǻȁǼ ǣ+ȗ ǻǾ ȖǒǸǸ ǻȀǴǱǾ+ȗ ǭǺǰ ǹǱǭǿȁǾǱǰ ǵǺ Ȗǣ-
ǧǭǸȁǱ-ȗ 

V ȖǘǾǻȁǼ ǣȗ ǵǺǯǸȁǰǱǿ ǣ-2, R-3, and R-4 
buildings. 

V ȖǒǸǸ ǠȀǴǱǾȗ ǵǿ ǲǻǾ ǭǺȅ ǻȀǴǱǾ ȀȅǼǱ ǻǲ ǯǻǹǹǱǾ,
cial building, regardless of height. 

b. Insulation Requirements 
For each component of the building envelopeK
roofs, walls, floors, slab on grade, and opaque 
doorsKa minimum insulation R-Value and U-
factor (for doors) is listed in Table C402.2. The 
IECC specifies what can and cannot be counted 
as the R-ǧǭǸȁǱ ǲǻǾ ǮǻȀǴ ȖǘǾǻȁǼ ǣȗ ǭǺǰ ȖǒǸǸ 
ǠȀǴǱǾ+ȗ  'ǟǻȀǱ9 ǣ-Values are for insulation only). 

Table C402.2 shows minimum R-Value       
requirements for each of these assemblies. 

Where two or more layers of continuous insulation 
board are used in a construction assembly, they 
shall be installed in accordance with the insulation 
ǹǭǺȁǲǭǯȀȁǾǱǾȕǿ ǵǺǿȀǭǸǸǭȀǵǻǺ ǵǺǿȀǾȁǯȀǵǻǺǿ- ǚǲ ȀǴǱ 
ǹǭǺȁǲǭǯȀȁǾǱǾȕǿ ǵǺǿȀǭǸǸǭȀǵǻǺ ǵǺǿȀǾȁǯȀǵǻǺǿ ǰǻ ǺǻȀ  
address the installation of two or more layers, the 
edge joints between each layer shall be       
staggered.    

 

 
 

ȖǘǾǻȁǼ ǣȗ ǓȁǵǸǰǵǺǳǿ9  ǒǼǭǾȀǹǱǺȀǿ ǭǺǰ ǯǻǺǰǻǿ 
more than three stories in height. 

© Darryl Brooks, 2013, used under license from Shutterstock.com 

ȖǒǸǸ ǠȀǴǱǾȗ ǯǻǹǹǱǾǯǵǭǸ ǯǻǺǿȀǾȁǯȀǵǻǺ 
© L Barnwell, 2013, used under license from Shutterstock.com 

© Alena Brozova, 2013, used under license from Shutterstock.com 



 

 8 

 

R-Value (Thermal Resistance): The inverse 
of the time rate of heat flow through a body 
from one of its bounding surfaces to the 
other surface for a unit temperature differ-
ence between the two surfaces, under 
steady state conditions. 

F-Factor: The perimeter heat loss factor for 
slab-on-grade floors.  

U-Factor (Thermal Transmittance): The 
coefficient of heat transmission (air to air) 
through a building component or assembly, 
equal to time rate of heat flow per unit area 
and unit temperature difference between the 
warm side and cold side air films. This is 
used for above grade assemblies and  
fenestration. 

Note:  As a reminder, the U-Factor and the 
R-Value are similar equations and use the 

same data. The main distinction is that R-
Value shows how much heat the assembly 
type is retaining and is generally used in 
reference to insulation. U-Factor shows 
how much heat the assembly type is letting 
out and is generally used in the context of 
fenestration. In other words, an assembly 
that has a high R-Value will have a low U-
ǗǭǯȀǻǾ- ǚȀȕǿ ȀǴǱ ǰǵǲǲǱǾǱǺǯǱ ǮǱȀȃǱǱǺ ǰǵȂǵǰǵǺǳ 0 
by 4 or 4 by 1. 

TABLE C402.2 OPAQUE THERMAL ENVELOPE REQUIREMENTSa 

For SI:1 inch = 25.4 mm. ci = Continuous insulation. NR = No requirement. LS= Liner System-A continuous membrane installed below the purlins and uninterrupted by framing members. Uncompressed, 
unfaced insulation rests on top of the membrane between the purlins.  
a.  Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.  
b.  Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C402.1.2. 
c.  R-5.7 ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted at 32 inches or less on center vertically and 48 inches or less on center horizontally 
with ungrouted cores filled with material having a maximum thermal conductivity of 0.44 Btu-in/hr · ft2 · °F. 
d. Where heated slabs are below grade, below-grade walls must comply the exterior insulation requirements for heated slabs.  
e.  Steel floor joist systems shall be insulated to R-38.  

Climate 

Zone  

1 2 3 4 
Except Marine 

5 
And Marine 4 6 7 8 

All other  Group 

R 
All 

other  
Group 

R 
All 

other  
Group 

R 
All 

other  
Group 

R 
All 

other  
Group 

R 
All 

other  
Group 

R 
All 

other  
Group 

R 
All 

other  
Group 

R 
Roofs  

Insulation 

entirely above 
R-20ci R-20ci R-20ci R-20ci R-20ci R-20ci R-25ci R-25ci R-25ci R-25ci R-30ci R-30ci R-35ci R-35ci R-35ci R-35ci 

Metal buildings 

(with R-5 thermal 

blocks)a,b 

R-19 + R-

11 LS 
R-19 + 

R-11 LS 

R-19 + 

R-11 

LS 

R-19 + 

R-11 LS 

R-19 + 

R-11 

LS 

R-19 + 

R-11 LS 

R-19 + 

R-11 

LS 

R-19 + 

R-11 LS 

R-19 + 

R-11 

LS 

R-19 + 

R-11 LS 

R-25 + 

R-11 

LS 

R-25 + 

R-11 LS 

R-30 + 

R-11 

LS 

R-30 + 

R-11 LS 

R-30 + 

R-11 

LS 

R-30 + 

R-11 LS 

Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-49 

Walls, Above Grade  

Massc R-5.7ci R-5.7ci R-5.7ci R-7.6ci R-7.6ci R-9.5ci R-9.5ci R-11.4ci R-

11.4ci R-13.3ci R-

13.3ci R-15.2ci R-

15.2ci R-15.2ci R-25ci R-25ci 

Metal buildingb R-13+ R-

6.5ci 
R-13+ R

-6.5ci 
R-13+ 

R-6.5ci 
R-13+ R

-13ci 
R-13+ 

R-6.5ci 
R-13+ R

-13ci 
R-13+ 

R-13ci 
R-13+ R

-13ci 
R-13+ 

R-13ci 
R-13+ R

-13ci 
R-13+ 

R-13ci 
R-13+ R

-13ci 
R-13+ 

R-13ci 
R-13+ R

-19.5ci 
R-13+ 

R-13ci 
R-13+ 

R-

Metal framed R-13+ R-

5ci 
R-13+ R

-5ci 
R-13+ 

R-5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-

R-13 + 

R-7.5ci 
R-13 + 

R-7.5ci 
R-13 + 

R-15.6ci 
R-13 + 

R-7.5ci 
R-13 + 

R-

Wood framed 

and other 

R-13 + R-

3.8ci or R-

20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-3.8ci 

or R-20 

R-13 + 

R-7.5ci 

or R-20 

+ R-

3.8ci 

R-13 + 

R-

7.5ci 

or R-

20 + R

R-13 + 

R-7.5ci 

or R-20 

+ R-

3.8ci 

R-13 + 

R-7.5ci 

or R-20 

+ R-

3.8ci 

R-13 + 

R-7.5ci 

or R-20 

+ R-

3.8ci 

R-13 + 

R-

15.6ci 

or R-20 

+R-10ci 

R-13 + 

R-

15.6ci 

or R-20 

+ R-

Walls, Below Grade  
Below grade 

walld NR NR NR NR NR NR R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-

7.5ci R-7.5ci R-10ci R-10ci R-10ci R-

12.5ci 
Floors  

Mass NR NR R-6.3ci R-8.3ci R-10ci R-10ci R-10ci R-10.4ci R-10ci R-12.5ci R-

12.5ci R-12.5ci R-15ci R-16.7ci R-15ci R-

16.7ci 

Joist/

Framing 
NR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30e R-30e R-30e R-30e R-30e 

Slab-on-Grade Floors  

Unheated 

slabs NR NR NR NR NR NR 
R-10 

for 24ò 

below 

R-10 for 

24ò 

below 

R-10 

for 24ò 

below 

R-10 for 

24ò 

below 

R-10 

for 24ò 

below 

R-15 for 

24ò 

below 

R-15 

for 24ò 

below 

R-15 for 

24ò 

below 

R-15 

for 24ò 

below 

R-20 for 

24ò 

below 

Heated 

slabsd 
R-7.5 for 

12ò below 

R-7.5 for 

12ò 

below 

R-7.5 

for 12ò 

below 

R-7.5 for 

12ò 

below 

R-10 

for 24ò 

below 

R-10 for 

24ò 

below 

R-15 

for 24ò 

below 

R-15 for 

24ò 

below 

R-15 

for 36ò 

below 

R-15 for 

36ò 

below 

R-15 

for 36ò 

below 

R-20 for 

48ò 

below 

R-20 

for 24ò 

below 

R-20 for 

48ò 

below 

R-20 

for 48ò 

below 

R-20 for 

48ò 

below 

Opaque doors  

Swinging U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 

Roll-up or R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 
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Step BE2a.  
Ensure insulation is the 
proper R-Value for the 
roof type, per Table 
C402.2. 

 

Exceptions 
For roofs that fall under 
ȀǴǱ ǯǭȀǱǳǻǾȅ ȖǯǻǺȀǵǺȁǻȁǿǸȅ 
ǵǺǿȁǸǭȀǱǰ+ȗ ǵǲ ȀǴǱ ȀǴǵǯǷǺǱǿǿ 
varies 1 inch or less (to 
provide for drainage, for 
instance) and the area-
weighted U-Factor is 
equivalent to the same 
assembly with the R-Value 
specified, then you can 
use the U-Factor alterna-
tive table.  

In other words, if you can 
continuously insulate your 
roof with an assembly that 
utilizes U-Factors, and if 
the U-Factor is equivalent 
to the stipulated R-Value, 
the project complies.  

 

 

 

2a. Roof Assembly C402.2.1 
The IECC covers three different roof insulation 
options: 

V Insulation installed entirely above the roof 
deck. 

V Insulation installed in metal building roofs  

V Insulation installed in attic assemblies, which 
can include insulation installed directly below 
the roof deck. 

Additionally, the IECC calls for roof solar reflec-
tance and thermal emittance requirements for 
climate zones 1-3, as discussed in sub-section 
ȖǮ-ȗ  

Insulation Installed Entirely Above the Roof 
Deck 
To comply with the R-Value requirement for in-
stalling insulation directly above the roof deck, 
the continuous insulation must meet the minimum 
R-Value requirements in Table C402.2. The 
IECC recognizes that there will be penetrations in 
the insulation for mechanical equipment, sky-
lights, etc., but as long as the remainder of the 
roof deck is covered by the correct R-Value of 
insulation, the roof complies with the code. 

Insulation Installed in Attic Assemblies or   
Other Assemblies 
A common practice is to install insulation     
between roof framing systems directly under the 
roof deck.  

Insulation can also be installed on the floor of 
the attic assembly using either batts or blown 
insulation. It must meet the minimum R-value 
requirement in the IECC.   

What Cannot be Counted as R-Value? 
If you have a suspended ceiling with removable 
tiles, the insulation there cannot be counted to-
ward the overall roof insulation. The insulation 
must be in contact with an air barrier that pre-
vents air from passing through the insulation, 
such as would occur if installing the insulation 
directly under the roof deck or on top of a dry-
wall ceiling. Ceilings with removable tile will not 
prevent air movement and are not considered air 
barriers.  

 
© Don Cline, 2013, used under license from Shutterstock.com 
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Step BE2b. Verify that 
the building specifications 
meet the requirements for 
roof solar reflectance and 
thermal emittance.  
Step BE3a.  
Determine wall type    
according to code defini-
tions. 

 

 

 

 
 

Insulation Installed in Metal Roof Buildings  

Insulation for metal building roofs must comply 
with Table C402.2. All metal building roofs are 
required to have the appropriate level of cavity 
insulation plus an R-11 liner system. A footnote to 

Table C402.2 describes a liner system as a con-
tinuous membrane installed below the purlins and 
uninterrupted by framing members. Uncom-
pressed, unfaced insulation rests on top of the 
membrane between the purlins. One critical as-
pect of compliance is installing a thermal block 
between the purlin and the metal roof deck to 
limit heat transfer. The IECC requires that this 
thermal block be at least R-5.  

b. Roof Solar reflectance and thermal emit-
tance. 

Section C402.2.1.1 requires that low-sloped 
roofs, with slope less than two units vertical in 12 
horizontal, directly above cooled conditioned 
spaces in Climate Zones 1-3 comply with one or 
more options in Table C402.2.1.1. 

3. Wall Insulation  
a. What type of wall are you using?  

There are two options for walls: above grade and 
below grade, which refer specifically to external 
walls. Walls are categorized as above grade 
when they are either entirely above the grade 
(ground level) or are more than 15 percent above 
the grade.  

With below grade walls, the IECC is generally 
referring to basement walls or first floor walls. At  

© Yuangeng Zhang, 2013, used 

Photo Credit: Metal Building Outlet Corp. 

TABLE C402.2.1.1 
MINIMUM ROOF REFLECTANCE AND EMITTANCE  

OPTIONS 

Three-year aged solar reflectanceb of 0.55 and three-year 
aged thermal emittancec of 0.75 

Initial solar reflectanceb of 0.70 and initial thermal emittancec of 
0.75 

Three-year aged solar reflectance indexd of 64 

Initial solar reflectance indexd of 82 

a. The use of area weighted averages to meet these requirements shall 
be permitted. Materials lacking initial tested values for either solar 
reflectance or thermal emittance, shall be assigned both an initial solar 
reflectance of 0.10 and an initial thermal emittance of 0.90. Materials 
lacking three-year aged tested values for either solar reflectance or 
thermal emittance shall be assigned both a three-year aged solar 
reflectance of 0.10 and three-year aged thermal emittance of 0.90.  
b. Solar reflectance tested in accordance with ASTM C1549, ASTM 
E903 or ASTM E1918. 
c. Thermal emittance tested in accordance with ASTM C1371 or ASTM 
E408. 
d. Solar reflectance index (SRI) shall be determined in accordance with 
ASTM E1980 using a convection coefficient of 2.1 Btu/h x ft2 x oF. 
Calculation of aged SRI shall be based on aged tested values of solar 
reflectance and thermal emittance. Calculation of initial SRI shall be 
based on initial tested values of solar reflectance and thermal 
emittance.  

Photo Credit: AAA Roofing Co. 
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least 85 percent of the wall must be located be-
low grade (below ground level) to satisfy this 
label.  

b. Determine Insulation Requirements  

How are you insulating the walls? 

The options are continuous or cavity. If you're 
continuously insulating the walls, you'll be adding 
layers of insulation externally and covering the 
face of the studs. If you are using cavity insula-
tion, the space between the studs must be filled 
to the required R-Value. Generally, builders use 
a combination of both types of insulation based 
on the type of exterior cladding selected for the 
building (e.g., EIS).  

Above Grade Walls 
Included in the R-Value total: 
V Cavity insulation in the walls 
V Continuous insulation 

NOT included in the R-Value total: 

V Integral insulation in Concrete Masonry Units 
(CMUs), unless you are building in Climate 
Zone 1 or 2, in which case you can eliminate 
the need to install any insulation on the ex-
ȀǱǾǵǻǾ ǻǲ ȀǴǱ ȃǭǸǸ 'ǿǱǱ ǗǻǻȀǺǻȀǱ Ȗǔȗ ǻǲ ǥǭǮǸǱ 
C402.2. 

Below Grade Walls 
Basement walls are typically just mass walls that 
are built below grade. These can be insulated 
using the techniques discussed in the above 
grade wall section. In many cases and depending 

on the climate zone, they will not need to be 
insulated. 

Included in the R-Value total: 

V The insulating material installed continuously 
or between framing in furred out walls.   

V The continuous insulation either needs to 
extend 10 feet below the outside finished 
grade level, OR to the floor level of the first 
floor down from the finished grade, which-
ever is less. 

What About Mass Walls? 

ȖǞǭǿǿ ǨǭǸǸǿȗ ǾǱǲǱǾǿ Ȁǻ ȃǭǸǸǿ ȃǱǵǳǴǵǺǳ ǭȀ ǸǱǭǿȀ9 

35 pounds per square foot of wall surface area 

 OR 

25 pounds per square foot of wall surface area if 
the material weight is not more than 120 pounds 
per cubic foot 

Mass wall assemblies include tilt-up concrete, 
CMU block, brick, and insulated concrete forms.  

You have two options for insulating these walls: 
You can install continuous insulation and meet 
the mass wall requirements, or you can fur out 
the wall and meet the wood or metal framed wall 
insulation requirements. 

 

 

Step BE3b.  
Determine cavity or con-
tinuous insulation require-
ments, per Table C402.2, 
for the appropriate  
assembly type. 
 
Cavity Insulation 
Cavity insulation is blown-
in or batt insulation, filling 
the stud cavities with the 
required R-Value of insu-
lation. 

 

Continuous Insulation 
Continuous insulation  
covers the face of the 
structural material. 

 

Photo Credit: Insulfoam 
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© robcocquyt, 2013, used under license from Shutterstock.com 
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Step BE4a.  
Determine floor type    
according to code  
definitions. 
Step BE4b.  
Determine insulation  
requirements for floors 
over unconditioned spaces 
per Table C402.2. 
Step BE4c.  
Determine insulation  
requirements for slabs on 
grade per Table C402.2. 

 

 
 

4. Floor Insulation  
a. What type of floor are you using? 

This section refers to floors over an unconditioned 
space (e.g., a crawl space that isn't insulated or 
has exposed ground) and slabs on grade.  

b. Determine Insulation Requirements for 
Floors Over Unconditioned Space per Table 
C402.2 

The options for insulating these types of surfaces 
are to either install continuous insulation or to 
insulate between the floor joists. For concrete 
floors (considered mass floors) over a crawl 
space or other unconditioned space, continuous 
insulation will generally be used and attached to 
the underside of the floor system. Cavity insula-
tion will generally be used on a framed floor over 
an unconditioned crawl space.  

Included in the R-Value total: 

V Cavity insulation between floor framing.  

V Continuous insulation on the surface of the 
floor assembly.  

c. Determine Insulation Requirements for Slab-
on-Grade per Table C402.2 

With the insulation of a slab on grade, there are 
a few options, as illustrated below.  

The insulation must begin at the top of the slab 
and cover the face of the slab and extend down-

ward, or downward and then horizontally, either 
under the slab or to the exterior of the slab, the 
total distance shown in Table C402.2. 

In addition to meeting the minimum R-Value re-
quirements in the table, the insulation needs to 
extend downward or downward and horizontally, 
according the predetermined length listed in the 
table.  

There are two options: 

V Install insulation either on the inside of the 
foundation wall       OR  

V Insulate the outside of the foundation wall. If 
the insulation extends away from the building 
it shall be protected by pavement or at least 
10 inches of soil.  

Where the slab-on-grade floor is greater than 24 
inches below the finished exterior grade, perime-
ter insulation is not required.  

 

 

Potential Locations for Slab 
on Grade Insulation 

F-Factor  
The F-Factor is the 
perimeter heat loss factor for 
slab-on-grade floors. It is 
determined by multiplying the 
energy use times the volume 
of the floor times the 
temperature.  

Photo Credit: buildipedia 
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5. Opaque Doors C402.2.7 

Opaque doors, or doors that have less than 50 
percent glass area, are commonly used. As they 
are either solid or have a minimum amount of 
glass, the rate of heat loss is less than it is with 
the average window or all-glass door. Because 
of this, the code has a separate U-Factor re-
quirement (see Table C402.2) for opaque doors 
and they are not counted as part of the maxi-
mum fenestration area.   

6. Fenestration C402.3 

a.  Selecting fenestration 
All fenestration must meet two 
standards: the U-Factor and the 
Solar Heat Gain Coefficient 
(SHGC) listed in Table C402.3. 
The U-Factor for fenestration is 
for the glazing and frame com-
bined and must be rated in ac-
cordance with the National Fen-
estration Rating Council (NFRC) 
100. In addition, the SHGC for 
the glass and frame combined 
must be rated according to NFRC 200.   

Factory and Site-Built Windows 

For windows that are assembled at the factory 
and brought out to the job site (manufactured 
windows), the NFRC rating will be on a label 
attached to the window. For site-built windows, a 
NFRC Label Certificate must be provided for all 
ȃǵǺǰǻȃǿ ǻǺ ǭ ǳǵȂǱǺ ǼǾǻǶǱǯȀ- ǟǗǣǔȕǿ ǯǻǹǹǱǾǯǵǭǸ 
window energy rating process (called the compo-

nent modeling approach) enables manufacturers 
to combine frame, spacer, and glass components 
into project specific, final window productsK
listing U-factor and SHGC per NFRC 100 and 
NFRC 200 as section C303.1.3 requires. Visit 
ȃȃȃ-ǺǲǾǯ-ǻǾǳ ǭǺǰ ǯǸǵǯǷ ǻǺ ȖȂǱǾǵǲȅ ǾǭȀǵǺǳǿ+ ǯǻǹ,
ǹǱǾǯǵǭǸȗ Ȁǻ ǭǯǯǱǿǿ ȀǴǱ ǸǭǮǱǸ ǯǱǾȀǵǲǵǯǭȀǱǿ ǻǾ ǭǿǷ 
the manufacturer (usually the frame manufac-
turer) to provide the label certificate.  Projects 
lacking these certificates must use the IECC 
default tables for U-factor and SHGC values 
(tables C303.1.3-1, 2 & 3). A typical NFRC La-
bel Certificate is shown below:   

b. Maximum Fenestration Area 

No more than 30 percent of the gross wall area 
may be glass. The gross wall area includes 
opaque walls and doors; and glazing.  

c. Increased Vertical Fenestration and Skylight 
Area with Daylighting Controls 

In order to exceed the maximum vertical fenes-
tration area of 30 percent, daylighting controls 
must be used. Any building exceeding 30 per-
cent without using daylighting controls must use 
the performance path (Section C407). In Climate 
Zones 1-6, a maximum of 40 percent of the 
gross above-grade wall area shall be permitted 

Step BE5.  

Verify that opaque doors 
meet the requirements of 
Table C402.2. 

Step BE6a.  

Select fenestration rated in 
accordance with NFRC 
100 and 200.  

Step BE6b.  

Verify glazing is no more 
than 30 percent gross wall  
area and skylights are no 
more than 3 percent of 
gross roof area.  
 

Gross Wall Area 
The gross above-grade 
wall surrounds the space 
that you are heating and 
cooling (conditioned space) 
and is the wall between 
conditioned space and 
unconditioned space or the 
outdoors. 

 

Fenestration 
Skylights, roof windows, 
vertical windows (fixed or 
moveable), opaque doors, 
glazed doors, glazed block 
and combination opaque/
glazed doors. Fenestration 
includes products with 
glass and non-glass  
glazing materials.  

© Jelle vd Wolf, 2013, used under license from Shutterstock.com 
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Step BE6c.  

If fenestration exceeds 30 
percent of gross wall area 
or skylights exceed 5  
percent of gross roof area, 
ensure that appropriate 
daylighting controls are 
installed.  

Step BE6d.  

Verify that the required 
spaces contain the  
minimum skylight area.  

Step BE6e. 

Verify all daylight zones 
under skylights required by 
section C402.3.2 are con-
trolled by multilevel lighting 
controls.  

Step BE6f. 

Verify that skylights over 
specified spaces have a 
haze factor greater than 
90 percent when tested in 
accordance with ASTM D 
1003. 

 

 

 

 

 

 

 

 

 

 

to be vertical fenestration, provided the following 
are met: 

V No less than 50 percent of the conditioned 
floor area is within a daylight zone. 

V Automatic daylighting controls are installed in 
daylight zones and 

V Visible transmittance (VT) of vertical fenes-
tration is greater than or equal to 1.1 times 
SHGC. Where fenestration is outside the 
scope of NFRC 200 it is not required to 
comply with the VT. 

To increase the skylight area to a maximum of 
five percent of the roof area, automatic daylight 
controls must be installed in daylight zones under 
the skylights.  

For specific requirements for daylighting controls, 
ǾǱǲǱǾ Ȁǻ ȀǴǱ ȖǖǸǱǯȀǾǵǯǭǸ ǡǻȃǱǾ ǭǺǰ ǝǵǳǴȀǵǺǳ Ǥȅǿ,
ȀǱǹǿȗ ǿǱǯȀǵǻǺ ǻǲ ȀǴǵǿ ǳȁǵǰǱ- 

d. Minimum Skylight Fenestration Area 

Where an enclosed space is greater than 10,000 
square feet directly under a roof with ceiling 
heights greater than 15 feet, and used as an 
office, lobby, atrium, concourse, corridor, stor-
age, gymnasium/exercise center, convention 
center, automotive service, manufacturing, non-

refrigerated warehouse, retail store, distribution/
sorting area, transportation center, or workshop, 
the total daylight zone under skylights shall be no 
less than half the floor area and shall provide a 
minimum skylight area to daylight zone under the 
skylights of either:  

V Not less than 3 percent with a skylight VT of 
at least 0.40; or 

V Provide a minimum skylight effective aper-
ture of at least 1 percent determined in ac-
cordance with Equation 4-1.    

In the following instances skylights above daylight 
zones of enclosed spaces are not required: 

V Buildings in Climate Zones 6-8 

V Spaces where the designed general lighting. 
power densities are less than 0.5 W/sq ft. 

V Areas where it is documented that existing 
structures or natural objects block direct 
beam sunlight on at least half of the roof 
over the enclosed area for more than 1,500 
daytime hours per year between 8 AM and 
4 PM.  

V Spaces where the daylight zone is under 
rooftop monitors is greater than 50 percent 
of the enclosed space floor area.  

e. Lighting Controls in Daylight Zones Under 
Skylights 

All lighting in daylight zones under skylights re-
quired by section C402.3.2.1 shall be controlled 
by multilevel lighting controls that comply with 
IECC Section C405.2.2.3.3. Specific require-
ǹǱǺȀǿ ǭǾǱ ǰǵǿǯȁǿǿǱǰ ǵǺ ȀǴǱ ȖǖǸǱǯȀǾǵǯǭǸ ǡǻȃǱǾ ǭǺǰ 
ǝǵǳǴȀǵǺǳ ǤȅǿȀǱǹǿȗ ǿǱǯȀǵǻǺ ǻǲ ȀǴǵǿ ǳȁǵǰǱ-  

f. Skylight Haze Factor 

Skylights in office, storage, automotive service, 
manufacturing, non-refrigerated warehouse, retail 
store, and distribution/sorting area spaces shall 
have a glazing material or diffuser with a meas-
ured haze factor greater than 90 percent when 
tested in accordance with ASTM D 1003. 

Exception: 

Skylight 
Effective  
Aperture 

= 

0.85 x Skylight Area x Skylight VT x WF 

Daylight zone under skylight 

Equation 4-1 



 

 15 

 

Skylights designed to exclude direct sunlight en-
tering the occupied space by the use of fixed or 
automated baffles, or the geometry of skylight 
and light well do not need to comply with this 
requirement.  

g. Maximum U-factor and SHGC  

The U-factor and SHGC requirements are in 
Table C402.3, based on Climate Zone. 

The SHGC is a measurement of the amount of 
solar heat gain that is allowed to pass through 
the window. The lower the value, the lower the 
amount of solar gain allowed to pass through. 
This will directly affect the cooling load of the 
space or building because solar gain brings heat 
to a space.  

Select a fenestration product that has a maxi-
mum U-factor and SHGC less than or equal to 
that required in the table. This will be rated by 
NFRC 200 and the window product will either 
have a label (manufactured window products) or 
a certificate that accompanies the window (site-
built).  

For U-factors, an area weighted average shall 
be permitted to satisfy the requirements within 
each individual product category.  

h. Vertical Fenestration SHGC Adjustment 

Windows with SHGC values higher than those 
allowed in Table C402.3 may be allowed where 
the windows are shaded by an overhang, eave, 
or permanently attached shading device. To de-
termine the adjustment attributable to a shading 
device, the projection factor (PF) must first be 
calculated. Where different windows or glass 
doors have different PF values, each must be 
evaluated separately. Adjustments to the SHGC 
must be done in accordance with Section 
C402.3.3.1 and Table C402.3.3.1.  

The PF is determined by dividing the distance 
from the glazing to the edge of the projection (A) 
by the distance from the bottom of the projection 
to the bottom of the glazing (B). Equation 4-2 in 
the IECC is PF=A/B.  

After determining the PF, use Table C402.3.3.1 
to determine the adjustment multiplier that is 
multiplied by the SHGC in Table C402.3 to get 
the new allowable SHGC. 

 

Step BE6g.  

Verify that fenestration  
U-factor and SHGC values 
comply with Table 
C402.3. 

Step BE6h.  

If SHGC values are higher 
than allowed in Table 
C402.3, verify that the 
projection factor allows for 
an increase in the SHGC. 

 

Projection Factor 
Equation 4-2: PF=A/B 

Where: 

A = distance measured 
horizontally from the fur-
thest continuous extremity 
of any overhang, eave, or 
permanently-attached 
shading device to the  
vertical surface of the 
glazing.  

B = distance measured 
vertically from the bottom 
of the glazing to the  
underside of the overhang, 
eave, or permanently  
attached shading device.  

 

 

 

 

Climate Zone 1 2 3 
4 

Except Marine 
5 

And Marine 4 6 7 8 

Vertical fenestration 

U-factor 

Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29 

Operable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 0.37 

Entrance doors 1.10 0.83 0.77 0.77 0.77 0.77 0.77 0.77 

SHGC 

SHGC 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45 

Skylights 

U-factor 0.75 0.75 0.55 0.50 0.50 0.50 0.50 0.50 

SHGC 0.35 0.35 0.35 0.40 0.40 0.40 NR NR 

TABLE C402.3 BUILDING ENVELOPE REQUIREMENTS: FENESTRATION 
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Step BE6i.  

If skylight U-factor or 
SHGC do not comply with 
Table C402.3, verify that 
automated daylighting con-
trols are specified and 
installed.  

Step BE6j.  

Where dynamic glazing is 
installed, verify that it 
complies with the SHGC 
requirements.  

 

 

Dynamic Glazing 
Any fenestration product 
that has the fully reversible 
ability to change its per-
formance properties, in-
cluding U-factor, SHGC, 
or VT. 

 

Additionally, in Climate Zones 1, 2, and 3 vertical 
fenestration entirely located not less than 6 feet 
above the finished floor shall be permitted a 
maximum SHGC of 0.40. 

i. Increased Skylight SHGC and U-factor 

In Climate Zones 1-6, skylights shall be permit-
ted a maximum SHGC of 0.60 where located 
above daylight zones with automated daylighting 
controls. For those same skylights, the U-factor 
may be a maximum of 0.90 in Climate Zones 1-
3 and 0.75 in Climate Zones 4-8.  

j. Dynamic Glazing 

To demonstrate compliance with the maximum 
SHGC requirements, dynamic glazing SHGC 
ǿǴǭǸǸ ǮǱ ǰǱȀǱǾǹǵǺǱǰ ȁǿǵǺǳ ȀǴǱ ǹǭǺȁǲǭǯȀȁǾǱǾȕǿ 
lowest rated SHGC and the VT/SHGC ratio shall 
be determined using the maximum VT and maxi-
mum SHGC. Dynamic glazing shall be consid-
ered separately from other fenestration and may 

not be considered in an area weighted average 
with other fenestration.  

 

 

 

 

 

 

 

© Greg Henry, 2013, used under license from Shutterstock.com 

Projection   
Factor 

Oriented within 45 
degrees of True 

North 

All Other  
Orientation 

0.2 Ò PF < 0.5 1.1 1.2 

PF Ò 0.5 1.2 1.6 

Table C402.3.3.1  
SHGC ADJUSTMENT MULTIPLIERS 

Photo Credit: Walmart Corporate 
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Step BE7a. 

Verify that a continuous air 
barrier is appropriately 
specified and constructed.  

Step BE7b. 

Verify that one of the three 
air barrier compliance op-
tions has been specified. 

 

Infiltration 
 The uncontrolled inward 
air leakage into a building 
caused by the pressure 
effects of wind or the ef-
fect of differences in the 
indoor and outdoor air 
density or both. 

 

Continuous Air Barrier 
A combination of materials 
and assemblies that re-
strict or prevent the pas-
sage of air through the 
building thermal envelope.   

7. Air Leakage C402.4 

Section C402.4 is a mandatory section and 
applies to all projects regardless of the 
compliance path chosen.  

a. Air Barriers 

A continuous air barrier shall be provided 
throughout the building thermal envelope. The air 
barrier may be located on the inside, outside, or 
within the assemblies composing the building 
envelope or any combination thereof.  

Exception:  

Air barriers are not required in buildings located 
in Climate Zones 1, 2, and 3.  

Air Barrier Construction: 

The continuous air barrier shall be constructed to 
comply with the following: 

V It must be continuous across all joints and 
assemblies that are part of the building 
thermal envelope.  

V Joints and seams in the air barrier must be 
sealed, including sealing transitions and 
changes in materials.  

V Materials used for sealing must be securely 
installed so as to be able to resist positive 
and negative pressure on the building.  

V All penetrations through the air barrier must 
be caulked, gasketed, or otherwise 

appropriately sealed for the type of 
construction material.  

b. Air Barrier Compliance Options 

Compliance with the continuous air barrier 
requirements can be demonstrated in one of 
three ways: 

V By specifying and using the appropriate 
materials 

V By specifying and using the appropriate 
assemblies; or 

V By conducting and passing a whole building 
air leakage test. 

Materials: 

Materials with an air permeability can be no 
greater than 0.004 cfm/sq ft under a pressure 
differential of 0.3 inch water gauge, when tested 
in accordance with ASTM E2178. The 15 items 
listed below shall be deemed to comply with this 
section, provided joints are sealed and materials 
are installed as air barriers in accordance with 
ȀǴǱ ǹǭǺȁǲǭǯȀȁǾǱǾȕǿ ǵǺǿȀǾȁǯȀǵǻǺǿ-  

Assemblies: 

Assemblies of materials and components with an 
average air leakage not to exceed 0.04 cfm/ft2 
under a pressure differential of 0.3 inches of 
water gauge when tested in accordance with 
ASTM E 2357, ASTM E 1677 or ASTM E 283 
shall comply with the assembly compliance 
method. The following assemblies shall be 

Materials deemed to comply as air barriers: 

1. Plywood with a thickness of not less than 
3/8 inch. 
2. OSB having thickness not less than 3/8 
inch. 
3. Extruded polystyrene insulation board having 
a thickness of not less than 1/2 inch. 
4. Foil-back polyisocyanurate insulation board 
having thickness not less than 1/2 inch.  

5. Closed cell spray foam with minimum density 
of 1.5 pcf having thickness not less than 1-1/2 
inches.  
6. Open cell spray foam with a density between 
0.4 and 1.5 pcf and having thickness of not 
less than 4.5 inches.  
7. Exterior or interior gypsum board having a 
thickness of not less than 1/2 inch.  
8. Cement board having a thickness of not less 
than 1/2 inch.  

9. Built up roofing membrane 
10. Modified bituminous roof membrane 
11. Fully adhered single-ply roof membrane 
12. A Portland cement/sand parge, or gypsum 
plaster having a thickness of not less than 5/8 
inch. 
13. Cast- in-place and precast concrete 
14. Fully grouted concrete block masonry 
15. Sheet steel or aluminum 
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Step BE7c. 

Verify fenestration meets 
the appropriate air leakage 
requirements or qualifies 
for one of the two  
exceptions.  

Step BE7d.  

Verify access openings 
meet air leakage  
requirements.  

Step BE7e.  

Verify air intakes and  
exhaust openings have 
appropriate dampers.  

ǰǱǱǹǱǰ Ȁǻ ǯǻǹǼǸȅ ǼǾǻȂǵǰǱǰ ȀǴǱ ȖǭǵǾ ǮǭǾǾǵǱǾ 
ǯǻǺǿȀǾȁǯȀǵǻǺȗ ǾǱǽȁǵǾǱǹǱǺȀǿ ǭǾǱ ǹǱȀ9 

V Concrete masonry walls coated with one 
application either of block filler and two 
applications of a paint or sealer coating; 

V A Portland cement/sand parge, stucco, or 
plaster minimum of 1/2 inch in thickness.  

 

Building Test: 

The completed building shall be deemed to 
comply with the air barrier requirements when the 
building is tested and achieves an air leakage 
rate of the building envelope not to exceed 0.40 
cfm/sq ft at a pressure differential of 0.3 inches 
water gauge in accordance with ASTM E 779 or 
an equivalent method approved by the code 
official.  

c. Air Leakage of Fenestration 

The air leakage rate of fenestration assemblies 
are required to meet the provisions set forth in 
Table C402.4.3 of the IECC. Testing shall be 
done in accordance with the applicable test 
standard listed in the table by an accredited, 
independent testing laboratory and labeled by the 
manufacturer.  

Exceptions: 

V Field-fabricated fenestration assemblies that 
are sealed in accordance with Section 
ǔ3/1-3-0 'ȖǭǵǾ ǮǭǾǾǵǱǾ ǯǻǺǿȀǾȁǯȀǵǻǺȗ 
requirements). 

V Fenestration in buildings that comply with the 
whole building air leakage test requirements.  

d. Doors and Access Openings to Shafts, 
Chutes, Stairways and Elevator Lobbies 

Doors and access openings from conditioned 
space to shafts, chutes, stairways, and elevator 
ǸǻǮǮǵǱǿ ǿǴǭǸǸ ǱǵȀǴǱǾ ǹǱǱȀ ȀǴǱ ǾǱǽȁǵǾǱǹǱǺȀǿ ǲǻǾ ȖǒǵǾ 
ǝǱǭǷǭǳǱ ǻǲ ǗǱǺǱǿȀǾǭȀǵǻǺȗ ǻǾ ǿǴǭǸǸ ǮǱ ǳǭǿǷǱȀǱǰ+ 
weatherstripped or sealed.  

Exception: 

V Door openings required to comply with 
Section 715 or 715.4 of the International 
Building Code (IBC); or 

V Doors and door openings required by the IBC 
to comply with UL 1784. 

e. Air Intakes, Exhaust Openings, Stairways, 
and Shafts 

Stairway and Shaft Vents 

Stairway and shaft vents must be provided with 
Class 1 motorized dampers with maximum leakage 
rate of 4 cfm/sq ft at 1 inch water gauge, when 
tested in accordance with AMCA 500D. These 
vents must be capable of automatically opening 
upon: 

V Activation of any fire alarm initiating device of 
ȀǴǱ ǮȁǵǸǰǵǺǳȕǿ ǲǵǾǱ ǭǸǭǾǹ ǿȅǿȀǱǹ: ǻǾ 

V Interruption of power to the damper.  

Outdoor Air Intakes and Exhausts 

Outdoor air supply and exhaust openings shall be 
provided with Class IA motorized dampers with a 
maximum leakage rate of 4 cfm/sq ft at 1 inch 
water gauge, when tested in accordance with 
AMCA 500D. 

Exceptions: 

Photo Credit: NREL 
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Step BE7f. 

Verify weatherseals on all 
cargo doors and loading 
dock doors. 

Step BE7g. 

Verify a vestibule is   
designed and properly 
constructed for entrance 
doors into spaces greater 
than 3,000 sq ft,  unless 
otherwise exempt. 

Step BE7h. 

Specify and install IC rated 
recessed lights and ensure 
they are sealed: 

V Between housing and 
interior wall or ceiling 
covering. 

V Between conditioned 
and unconditioned 
spaces               
(as applicable). 

Gravity dampers having a maximum leakage rate 
of 20 cfm/sq ft when tested in accordance with 
AMCA 500D and protected from direct wind 
exposure are permitted as follows: 

V For exhaust and relief dampers 

V Buildings less than three stories in height 
above grade. 

V For ventilation air intakes and exhaust relief 
dampers in buildings of any height located in 
Climate Zones 1, 2, and 3.  

V Where the design outdoor air intake or 
exhaust capacity does not exceed 300 cfm.  

Dampers smaller than 24 inches in either 
dimension shall be pemitted to have a leakage 
rate of 40 cfm/sq ft when tested in accordance 
with AMCA 500D.  

f. Loading Dock Weatherseals 

Cargo doors and loading dock doors must be 
equipped with weatherseals to restrict infiltration 
when vehicles are parked in the doorway. 

g. Vestibules  

All buildings shall be provided with an enclosed 
vestibule. The installation of revolving doors in 
the building entrance shall not eliminate the 
requirement that a vestibule be provided on any 
doors adjacent to the revolving doors.  

Design requirements for vestibules include:  

V All doors opening into and out of the 
vestibule equipped with self-closing devices. 

V Both the interior and exterior doors do not 
open at the same time when passing 
through the vestibule.    

Exceptions to the vestibule requirements include:  

V Buildings in Climate Zone 1 and 2  

V Doors not intended to be used by the public, 
such as doors to mechanical or electrical 
equipment rooms, or intended solely for 
employee use.  

V Doors opening directly from a sleeping unit 
or dwelling unit 

V Doors that open directly from a space less 
than 3,000 sq ft in area. 

V Revolving doors  

V Doors used primarily to facilitate vehicular 
movement or material handling and adjacent 
personnel doors. 

h. Recessed Lighting 

The code includes two requirements for recessed 
lighting: 

V All recessed luminaires must be IC rated and 
labeled as  having an air leakage rate of not 
more than 2.0 cfm when tested in 
accordance with ASTM E 283. This labeling 
can be found on the product packaging or 
on the product itself.  

V All recessed luminaires must be sealed with 
a gasket or caulk between the housing and 
interior wall or ceiling covering. 

 

© Karamysh, 2013, used under license from Shutterstock.com 

Image courtesy of  Shutterstock.com 
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Basic Requirements 
For this Guide, HVAC systems are limited to 
unitary single zone systems with the maximum 
fan horsepower (HP) per each system of no 
more than 5 HP. The following provisions must 
be complied with, if applicable, for all  
mechanical systems covered under this guide: 

V HVAC load calculations must be performed 
for use in the sizing of the HVAC system. 

V HVAC equipment must meet minimum      
equipment efficiency requirements. 

V HVAC systems must be controlled by a      
programmable thermostat that allows for 
night setback/setup and is programmable 
24 hours a day/seven days a week.  

V High occupancy spaces will be required to 
have demand control ventilation. 

V Spaces requiring significant quantities of 
outdoor air may require an energy recovery 
ventilation system. 

V Economizers may be required in each  
system based on the size of the system. 

V Duct and plenum systems must be  
insulated and sealed. 

V Refrigeration pipes must be insulated and 
protected. 

V Systems must be balanced 

V Information must be provided to the building 
owner on how to properly operate and 
maintain the HVAC system in addition to 
providing dampers on the system that can 
be used for air balancing. 

V Automatic start controls for each HVAC 
system. 

V Mechanical systems commissioning and 
completion. 

Simple Building criteria 
for the Mechanical     
System: 

V Single zone unitary   
system. 

V Fan system of 5 horse 
power or less. 

V Low or medium pressure 
duct system. 

V No snow melt systems 

 

 

Mechanical Systems 

© Kris Butler, 2013, used under license from Shutterstock.com 
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1. Calculating Heating and Cooling Loads 
C403.2.1 
When calculating heating and cooling loads, 
there are two things to keep in mind: 

V The design loads need to comply with 
ASHRAE 183 or be approved by an  
equivalent computation procedure, using the 
design parameters specified in IECC  
Chapter Three.  

V The design loads must be adjusted to ac-
count for load reductions that are achieved 
when energy recovery systems are utilized 
in the HVAC system in accordance with the 
ǒǤǙǣǒǖ ȖǙǧǒǔ ǤȅǿȀǱǹǿ ǭǺǰ ǖǽȁǵǼǹǱǺȀ 
ǙǭǺǰǮǻǻǷ-ȗ 

2. HVAC Equipment Efficiencies C403.2.3 
Heating and cooling systems must meet the 
minimum efficiency requirements for the type of 
system that is being installed. The equipment 
efficiencies that are used for Simple Buildings 
are located in IECC Table C403.2.3(1)-(4).  

Typically air-cooled air conditioners, including 
through-the-wall systems less than 65,000 
Btu/h and gas furnaces less than 225,000 
Btu/h are covered under the National Appliance 
Energy Conservation Act and automatically 
comply with the equipment efficiency require-
ments, so no additional verification is needed. 

3. HVAC  Controls C403.2.4 
Each HVAC system that falls under this guide 
must have specific thermostatic, heat pump 
supplementary heating, and shut-off damper 
controls. 

a. Thermostats 
Simple Building must have a thermostat that 
controls the amount of heating and cooling en-
ergy delivered to the zone, based on the tem-
perature requirements of the zone. The following 
capabilities are required: 

V Setback controls that can set back or tem-
porarily operate the system to maintain 
zone temperatures down to 55oF or up to 
85oF. 

V Capability of starting and stopping the sys-
tem for seven different daily schedules per 
week. 

V Capability to retain the programming during 
a power loss for up to at least 10 hours. 

V A manual override that allows temporary 
operation for 2 hours, or manually operated 
timer that can be adjusted to, or operate 
the system for up to 2 hours, or an occu-
pancy sensor.  

Additional requirements include:  

Set point overlap restriction 

When using a thermostat to control the tem-
perature of a zone handling both heating and 

Step M1. 

Calculate heating and  
cooling loads in accordance 
with ASHRAE 183. 

Step M2. 

Ensure efficiencies comply 
with the IECC Table 
C403.2.3 (1)-(4). 

Step M3a.  

Ensure temperature controls 
are specified and installed 
with all required features. 

 

 

 

 

 

    © GSPhotography, 2013, used under license from Shutterstock.com 
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cooling, the controls for the thermostat must 
have a range of at least 5oF. In addition to  
supplying this range, the thermostat must have 
the capacity to either turn off the supply of  
heating and cooling energy to the zone or reduce 
it to a minimum. 

Off-hour controls 

ǖǭǯǴ ȆǻǺǱ ȀǴǭȀȕǿ ǮǱǵǺǳ ǯǻǺȀǾǻǸǸǱǰ Ǯȅ ǭ ȀǴǱǾǹǻǿȀǭȀ 
must be provided with off-hour setback and 
shutdown capabilities that run on either a time 
clock or a programmable control system. 

Exceptions: 

V Continuously operating zones 

V A full HVAC load demand that does not 
exceed 6,800 Btu/h and has a readily  
accessible manual shutoff switch. 

Automatic Start Capabilities 

Each HVAC system shall be provided with con-
trols capable of automatically adjusting the daily 
start time of the HVAC system in order to bring 
each space to the desired occupied temperature 
immediately prior to scheduled occupancy.  

b. Heat pump supplementary heating 

Heat pumps that have supplementary electric 
resistance heat must have controls that, except 
during defrost, prevent supplementary heat op-
eration when the heat pump can meet the heat-
ing load.  

c. Shut-off damper controls 

Simple buildings are required to have gravity 
dampers for outdoor air and exhaust that will 
automatically shut with the system or spaces 
served when they are not in use. 

4. Demand Control Ventilation C403.2.5.1 
The IECC has ventilation control requirements for 
spaces with high occupancy rates and systems 
that serve spaces that require large amounts of 
outside air and large fan systems. 

Demand control ventilation is required for spaces 
larger than 500 sq ft with an occupancy load of 
25 people per 1000 sq ft of floor area and 
served by  systems with one or more of the  
following:   

V An air-side economizer,   

V Automatic modulation control of the outdoor 
air damper, or 

V A design outdoor airflow greater than 3,000 
cfm. 

Exceptions to this requirement include: 

V Systems using an energy recovery  
ventilation system. 

V Systems with a design outdoor airflow less 
than 1,200 cfm. 

V Multiple-zone systems without direct digital 
control of individual zones communicating 
with a central control point. 

V Spaces where the supply airflow rate, minus 
any makeup or outgoing transfer air require-
ment, is less than 1,200 cfm. 

V Ventilation provided for process loads only 

5. Energy Recovery Ventilation C403.2.6 
Simple Buildings may also require high amounts 
of outside air to meet the ventilation needs of the 
building. Energy recovery ventilation systems are 
required where the supply airflow rate of a fan 

Step M3b. 

Ensure heat pumps have 
controls to prevent  
supplementary operation 
when the heat pump can 
handle the load. 

Step M3c. 

Ensure gravity dampers 
automatically shut when 
system is not in use. 

Step M4. 

Ensure demand control 
ventilation is specified and 
installed for any spaces 
larger than 500 sq ft if 
occupancy loads are 
greater than 24 persons 
per 1,000 sq ft. 

Step M5. 

Ensure energy recovery 
ventilation systems are 
installed on qualifying  
systems. 

 

Exceptions to energy        
recovery ventilation 
requirements 
¶  As prohibited by the IMC 

¶  Systems serving spaces 
that are heated to less than 
60°F and are not cooled. 

¶  Where more than 60% of 
the outdoor heating energy is 
provided from site-recovered 
or site-solar energy. 

¶  Heating energy recovery 
in Climate Zones 1 and 2. 

Photo credit: National Renewable Energy Lab 
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Exceptions  to energy        
recovery ventilation 
requirements cont. 

¶  Cooling energy recovery 
systems in Climate Zones 
3C, 4C, 5B, 6B, 7, and 8. 

¶  Systems requiring  
dehumidification that employ  
energy recovery in series with 
the cooling coil. 

¶  Where the largest source 
of air exhausted at a single 
location at the building  
exterior is less than 75% of 
the design outdoor air flow 
rate. 

¶  Systems expected to  
operate less than 20 hours 
per week at the outdoor air  
percentage covered by Table 
403.2.6.  

 

Step M6. 

Specify and install duct 
and plenum insulation and 
sealing. 

Step M7.  

Specify and install  
insulation on appropriate 
mechanical piping.  

 

Duct. A tube or conduit 
utilized for conveying air. 
The air passages of self-
contained systems are not 
to be construed as air 
ducts.  

 

system exceeds the values specified in Table 
C403.2.6.  

The system must be capable of providing a 
change in the enthalpy of the outdoor air  
supplied by 50 percent or more of the difference 
between the outdoor and return air at design 
conditions.   

Additionally, when an economizer is required 
there must be a bypass or control installed for 
the energy recovery system to permit the  
operation of the economizer in accordance with 
Section C403.4.  

There are several exceptions to the energy re-
covery ventilation system requirements in Sec-
tion C403.2.6 of the IECC (see sidebar on 
page 22 and 23). 

6. Duct and Plenum Insulation and  Seal-
ing C403.2.7 
There are several requirements for duct and 
plenum systems:  

V Ducts and plenums in unconditioned spaces 
must have a minimum of R-6 insulation. 

V Ducts located outside the building require a 
minimum of R-8 insulation. 

V Any duct or plenum located within an  
exterior wall or unconditioned space must 
have at least R-8 insulation between it and 
the exterior wall or unconditioned space. 

V All duct systems must be sealed with 
welds, gaskets, mastics, mastic-plus-
embedded-fabric systems, or tapes  
installed in accordance with the  
ǹǭǺȁǲǭǯȀȁǾǱǾȕǿ ǵǺǿȀǭǸǸǭȀǵǻǺ ǵǺǿȀǾȁǯȀǵǻǺǿ- 

V Continuously welded and locking-type  
longitudinal joints and seams in ducts are 
exempted as long as the static pressure is 
less than 2 inches w.g.  

V Duct sealant must be UL 181 listed and 
labeled and approved for the application. 

Exception:  

V Systems with design temperature difference 
between the interior/exterior of the duct/
plenum less than 15oF do not require  
insulation. 

7. Piping Insulation C403.2.8 
Piping insulation for Simple Buildings is limited 
to piping carrying refrigerant. Line sets in split 
systems are required to be insulated to 1.5 
inches of piping insulation having an R-Value 
no less than 3.7/inch thickness. 

The following do not need to comply: 

V Factory-installed piping that is part of your 
HVAC equipment and that HVAC equipment 
complies with the performance requirements 
shown in the previous section. 

CLIMATE ZONE 

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE 

Ó 30% and < 
40% 

Ó 40% and < 
50% 

Ó 50% and < 
60% 

Ó 60% and < 
70% 

Ó 70% and < 
80% 

Ó 80% 

DESIGN SUPPLY FAN AIRFLOW RATE (cfm) 

3B, 3C, 4B, 
4C, 5B 

NR NR NR NR Ó 5000 Ó 5000 

1B, 2B, 5C NR NR Ó 26000 Ó 12000 Ó 5000 Ó 4000 

6B Ó 11000 Ó 5500 Ó 4500 Ó 3500 Ó 2500 Ó 1500 

1A-6A Ó 5500 Ó 4500 Ó 3500 Ó 2000 Ó 1000 > 0 

7, 8 Ó 2500 Ó 1000 > 0 > 0 > 0 > 0 

TABLE C403.2.6.  ENERGY RECOVERY REQUIREMENT 
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V Conveys fluid whose design operating tem-
perature range is between 60oF and 105oF. 

V Strainers, control valves, and balancing 
valves associated with piping 1 inch or less 
in diameter. 

V Direct buried piping that conveys fluids at or 
below 60°F.  

Protection of Piping Insulation: 

Piping insulation exposed to weather shall be 
protected from damage, including that due to 
sunlight, moisture, equipment maintenance, and 
wind, and shall provide shielding from solar ra-
diation that can cause degradation of the mate-
rial. Adhesive tape shall not be permitted.  

8. Economizers C403.3.1 
Economizers are required on each cooling sys-
tem җ 33,000 Btu/h that has a fan in climate 
zone 2-8.  

Economizers are not required on the following 
systems: 

V Where more than 25 percent of the air de-
signed to be supplied by the system is to 
spaces that are designed to be humidified 
above 35°F dew-point temperature to satisfy 
process needs.  

V Systems that serve residential spaces where 
the system capacity is less than 165,000 
Btu/h in Climate Zones 2-8; with no re-
quirement for Climate Zone 1. 

V System expected to operate less than 20  
hours per week. 

V  Where the use of outdoor air for cooling will 
affect supermarket open refrigerated case-
work systems. 

V Where the cooling efficiency meets or ex-
ceeds the efficiency requirements in Table 
C403.3.1(2).   

Note: The total capacity of all systems without 
economizers in Climate Zones 2-8 shall not ex-

ceed 300,000 Btu/h per building, or 20% of its 
air economizer capacity, whichever is greater.  
Requirements for Air Economizers 
Design Capacity: 
Air economizer systems shall be capable of 
modulating outdoor air and return air dampers to 
provide up to 100 percent of the design supply 
air quantity as outdoor air for cooling.  
Control Signal: 
Economizer dampers shall be capable of being 
sequenced with the mechanical cooling equip-
ment and shall not be controlled by only mixed 

 

Step M8. 

Ensure economizers are 
specified and installed, 
where required. 

 

Photo credit: Ryan Meres 

Table C403.3.1(2) 
Climate 
Zones 

Cooling equipment performance     
improvement (EER or IPLV) 

2B 10% Efficiency Improvement 

3B 15% Efficiency Improvement 

4B 20% Efficiency Improvement 


