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Course 
Description 

This class takes a look at the flexibility and options built into the International Energy Conservation Code 
as well as the various paths of compliance that can be taken and what type of documentation is needed 
for each path. We will look at how COMcheck, REScheck, ASHRAE 90.1, HERS Raters, and the 
"Mandatory" items of the code are affected or put into play depending on the path you choose. 



Learning 
Objectives 

• To understand the flexibility built in the International Energy Conservation Code (IECC) and to 
identify the various paths of compliance made available at building design. 

• To understand the Prescriptive approach to complying with the IECC or ASHRAE 90.1, and how to 
document compliance on plan sets, including any accompanying documentation that may be 
needed or used. 

• To understand the Total UA Alternative approach to complying with the IECC and how the 
COMcheck and REScheck software fits into the picture. 

• To understand the various performance approaches in the IECC for both commercial and residential 
design.  The students will look at Simulated Performance Approach vs. the Energy Rating Index for 
residential compliance as well as different options for commercial performance approaches. 

At the end of the this course, participants will be able to: 



The IECC covers both: 
 
• Commercial (CE) chapters 1-6  

 
and  

 
• Residential (RE) chapters 1-6  
  

The look and layout of the 2015 IECC  
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Definition of Residential per IECC is 
different than that found in the  

IRC and IBC: 
 
RESIDENTIAL BUILDING  
• For this code, includes detached 

one- and two family dwellings and 
multiple single-family dwellings 
(townhouses) as well as Group R-2, 
R-3 and R-4 buildings three stories 
or less in height above grade plane 
 

Residential VS Commercial 

COMMERCIAL BUILDING. For 
this code, all buildings that are 
not included in the definition 
of "Residential buildings."  
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How is the 
IECC used 

for this 
type of 

building? 

 



New since the 2012 

R101.2 Scope 
• Starting with the 2012 IECC, in 

addition to the code applying to 
the buildings , it now also applies 
to the building sites and 
associated systems and 
equipment. 

Things like: 
 Pools 
 Exterior Lighting 
 Equipment Buildings 
 On-Site Renewables 
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101.3:  Intent  
 

This code shall regulate the 
design and construction of the 
buildings for the effective use 
and conservation of energy over 
the useful life of each building. 

 

This code is intended to provide 
flexibility to permit the use of 
innovative approaches and 
techniques to achieve this 
objective. 

 

This code is not intended to 
abridge safety, health or 
environmental requirements 
contained in other applicable 
codes or ordinances. 

Durability 

flexibility 
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102.1:  Alternate Materials- Method of Construction, Design 
or Insulating Systems 

Organic-n-sustainable 
insulation made from 

mushrooms The code is not intended to 
prevent the use of any material, 

method of construction, design or 
insulating system not specifically 
prescribed herein, provided that 

such construction, design or 
insulating system has been 

approved by the code official as 
meeting the intent of the code. 
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2015: the material, method or work offered is, for the 
purpose intended, at least the equivalent of the 
prescribed in this code. 



 
 
 

102.1.1:  Above Code Programs 
 

The code official or other AHJ shall be 
permitted to deem a national, state or local 
energy efficiency program to exceed the 
energy efficiency required by this code. 

 

 Buildings approved in writing by such an 
energy efficiency program shall be considered 
in compliance with this code.  

 

The requirements identified as “mandatory” 
in Chapter 4 shall be met. 
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Pathways through the 2015 IECC Residential 
Provisions 

• Prescriptive 
• UA Trade off 
• Simulated Performance 
• Energy Rating Index 
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IECC 

• The Prescriptive Path:  By the book, just tell me what I have to do and 
that’s what I’ll do. 
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SECTION R402 BUILDING THERMAL ENVELOPE 
Prescriptive path ways through code 

• R402.1 General 
(Prescriptive).  

• The building thermal envelope 
shall meet the requirements 
of Sections R402.1.1 through 
R402.1.4. 

• Sections R402.1.1 
• R-value table specification  

• Section R402.1.3 
• U-factor table specification 

• Section R402.1.4. 
• Total UA Alternative Approach 

 

• R402.1.2 R-value computation 
Insulation material used in layers, 
such as framing cavity insulation 
and insulating sheathing, shall be 
summed to compute the 
component R-value 

• The manufacturer’s settled R-
value shall be used for blown 
insulation (Attics) 

• Computed R-values shall not 
include an R-value for other 
building materials or air films 
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2015 Prescriptive R-value Table Compliance Specification 
Declare to the Code official that the pathway for compliance is the prescriptive path 
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Showing Compliance with the R-value 
method 
Plans, documents and reports that specify: 
Declaration of the path chosen 
All applicable values from Table R402.1.2 
Details and descriptions of how the mandatory items will be met 

Air barrier and Insulation details per Table R402.4.1.1 
System control requirements of R403.1 
Duct sealing per R403.3.2 and testing if applicable per R403.3.3 
Mechanical System piping insulation per R403.4 
Service hot water system compliance per R403.5 
Mechanical Ventilation per R403.6 
Equipment sizing per R403.7 
Snow melt controls per R403.9 
Pool and spas per R403.10 
Lighting equipment per R404 

 
 

 
14 



R402.1.4 U-factor Alternative  
  
CLIMATE 

ZONE 

  
FENESTRATION 

U-FACTOR 

  
SKYLIGHT 
U-FACTOR 

CEILING U- 
FACTOR 

FRAME 
WALL U- 
FACTOR 

MASS WALL 
U- FACTORb 

FLOOR U- 
FACTOR 

BASEMENT 
WALL U- 
FACTOR 

CRAWL 
SPACE WALL 
U- FACTOR 

1 0.50 0.75 0.035 0.084 0.197 0.064 0.360 0.477 

2 0.40 0.65 0.030 0.084       0.165 0.064 0.360 0.477 

3 0.35 0.55 0.030 0.060 0.098 0.047 0.091c 0.136 

4 except 
Marine 

0.35 0.55 0.026 0.060 0.098 0.047 0.059 0.065 

5 and 
Marine 4 

0.32 0.55 0.026 0.060 0.082 0.033 0.050 0.055 

6 0.32 0.55 0.026 0.045 0.060 0.033 0.050 0.055 

7 and 8 0.32 0.55 0.026 0.045 0.057 0.028 0.050 0.055 

 An assembly with a U-factor equal to or less than that 
specified in Table R402.1.4 shall be permitted as an 
alternative to the R-value in Table R402.1.2 

 Example: Climate zone 5 framed wall 
• U- .060 = R-16.67 
• R-value table requires cavity insulation at R20 or 13+5 
• 1/20 = U.05 Plus sheathing, air film, etc. 
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R402.1.5 Total UA alternative  
• A method for performing 

conductive energy trade offs 
• Trading off the R-values and         

U-factors of the thermal 
envelope 

• Mathematically making the          
R-value and U-factor paths equal 
 

• If the total building thermal envelope UA (sum of 
U-factor times assembly area) is less than or equal 
to the total UA resulting from using the U-
factors in Table R402.1.3 (multiplied by the 
same assembly area as in the proposed 
building), the building shall be considered in 
compliance with Table R402.1.1. The UA 
calculation shall include the thermal bridging 
effects of framing materials. 
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1 King stud is good 

2 King studs is 
better 

Maybe 15 King studs is 
even better?????????? 

What about 6 King studs? 

17 



18 



R-values per inch 
 Wood: ~ 1 
 Insulation: ~3.5 to 7 

Courtesy of Dow building materials 

Thermal Bridging – Stud Loss 
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20 
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SHGCs and U-Factors 
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Twin Houses 

2015 IECC reference design house 
• Geometric Twin 
• 2015 IECC prescriptive envelope U-

factors in (Table 402.1.4) 

Builder’s desired house 
• Geometric Twin 
• Envelope U-factors based on 

Builder’s Specification 

 

VS. 

If the Builder’s house has the same or lower area weighted         
U-factors - then it meets the intent of code 23 



What’s the easiest way to verify and 
document compliance with the 
the Total UA alternative path?  
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Project 
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Example 
Code: 2015 IECC 

4.5 128 134 

40 

20 

30 

.30 
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Reports 
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Step 1:  Verify the project 
information matches the information 
on the plans.  The code, city and 
state, and construction type will 
impact energy code compliance. 
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Step 2: Verify the project complies 
with the applicable code.  The 
Maximum UA must be greater than 
or equal to Your UA to demonstrate 
compliance. 
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Reading the Reports 

Here’s Your Sign 
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Step 3:  Verify the correct Assembly components for 
the building envelope are shown.  For example, a floor 
over a crawl is vented to the outside; the crawl wall 
would not be part of the building envelope and should 
not be shown on the report. 
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Step 4: Verify the Gross Area or 
Perimeter  values represent the 
proposed house.  Verify window area is 
correct by using rough opening as 
shown on the plans.  Walls that 
separate conditioned from 
unconditioned spaces, such as a garage, 
should be included in the wall area. 
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Step 5: Verify the insulation R-values 
shown on the building plans meet or 
exceed the values in the Cavity R-
Value and/or Continuous R-Value 
section.  Verify the insulation will fit 
uncompressed in the framing cavity.  
Continuous R- values are for insulation 
installed over the face of the faming. 
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Step 6:  Verify the window and door 
U-factors shown on the building 
plans meet or exceed what is shown 
on the documentation. 
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Reports – Sample Compliance Certificate, con’t 
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Verify Compliance 
Statement is Signed  
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Compliance Checklist Built In To REScheck 
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Envelope Sample Inspection Checklist 
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REScheck 
Free download at 
https://www.energycodes.gov 
 

 

39 



Look how houses have changed 

1910 
2015 
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Why is this a 100 year old house?   

 
• Drafty, uncomfortable, yet  

very durable houses 
– Why? 
 

• Expectation? 
 

1910 
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Building a House Today 

• What have we done to houses 
to meet our expectations? 
 

• Thermal Insulation 
• Tighter Building Envelopes 
• Heating & Cooling Systems 

 
 

• Yet are our Houses are not 
always 

• comfortable  
• Durable 
• Safe 
• Energy Efficiency 
• Environmental 
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Systems Thinking  
• Holistic approach rather than a component approach. 
• Synergy  

• The various parts work together 
• Achieving what could not be achieved before! 

 

• Meeting the Expectations 
• Safe 
• Comfort 
• Durable 
• Efficient 
• Environmental 
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R405 Performance-based compliance 

• Energy Analysis 
• A method for performing 

whole house performance 
energy trade offs 

• Conduction - Trading off R-
values and U-factors 

• Convection – Energy moving 
with air infiltration and 
exfiltration 

• Radiation – Trade offs created 
by energy moving form areas of 
high concentrations to low 
concentration through open 
space.            
 
 
 

 

Energy moves from warm to cold 
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The Reference Home/Twin Home Concept 
Used by modeling software for Code  

2015 reference design house 
Built from table 405.5.2(1) 

Rated Home: Builders desired 
house 

• The reference home is the 
geometric twin of the rated home 
configured to a standard set of 
thermal performance characteristics: 

• I.e. The 2015 IECC Prescriptive path 

• The home you are building and 
evaluating, compared to the 
“Reference” home in order to 
quantify performance and 
demonstrate compliance with 
the Energy code. 

 

VS. 
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Energy Costs 

• 405.3 Performance-based 
compliance. Compliance based 
on simulated energy 
performance requires that a 
proposed residence (proposed 
design) be shown to have an 
annual energy cost that is less 
than or equal to the annual 
energy cost of the standard 
reference design. 
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Documentation 
405.4.1 
• Compliance software tools.  

• Documentation verifying that the  
methods and accuracy of the compliance 
software tools conform to the  provisions 
of this section shall be provided to the 
code official. 
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Compliance report 
405.4.2  

• Compliance software tools shall generate  
a report that documents that the 
proposed design has annual energy  costs 
less than or equal to the annual energy 
costs of the standard reference design. 
The  compliance documentation shall 
include the  following information: 

1. Address of the residence; 
2. An inspection checklist documenting the 

building component  characteristics of 
the proposed design as listed in Table 
404.5.2(1). The  inspection checklist shall 
show the estimated annual energy cost 
for  Both the standard reference design 
and the proposed design; 

3. Name of individual completing the 
compliance report; and 

4. Name and version of the compliance 
software tool. 

 
 48 WB 56 
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2012 International Energy Conservation Code 
2012 International Energy Conservation Code 
2012 International Energy Conservation Code 
2012 International Energy Conservation Code 
2015 International Energy Conservation Code 
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Other  
Reporting 

52 
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Section R406 of the2015 IECC 
Energy Rating Index Compliance Alternative 

• What is an Energy Rating Index 

54 



Code Book misprint and the Errata 

• R406.2 Mandatory requirements. Compliance with this 
section requires that the mandatory provisions identified in 
Sections R401.2 R401 through R404 labeled as ‘mandatory” 
and Section R403.5.3 be met. The building thermal envelope 
shall be greater than or equal to levels of efficiency and Solar 
Heat Gain Coefficient in Table 402.1.2 or 402.1.4 of the 2009 
International Energy Conservation Code.  

er·ra·tum 
iˈrätəm,-ˈrā-,-ˈrat-/ noun 
plural noun: errata 
An error in printing or writing. 
A list of corrected errors appended to a book or published in a subsequent issue of a journal. 

Download errata at http://www.iccsafe.org/errata-central/  
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Mandatory sections of the 2015 IECC 

• R402.4 Air leakage (Mandatory) 
• Table R402.4.1.1 
• R402.4.1.2 Testing 

• Air leakage rate not exceeding 5 air changes per hour in Climate Zones 1 and 2, and 3 
air changes per hour in Climate Zones 3 through 8 
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R406.1 Mandatory Requirements 

• The building thermal envelope shall be greater than or equal to levels 
of efficiency and Solar Heat Gain Coefficient in Table 402.1.1 or 
402.1.3 of the 2009 International Energy Conservation Code. 
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Climate 
Zone 

Window U-
Factor 

Window 
SHGC    

Ceiling  
R-Value 

Wood 
Framed Wall      
R-Value 

Mass Wall  
R-Value 

Floor  
 R-Value 

Basement 
Wall  R-Value 

Slab 
R-Value 
and 
Depth 

Crawl 
Space Wall   
R-Value 

1 1.2  
NR 

0.30 
0.25 

R-30 R-13 R-3/4 R-13 0 0 0 

2 0.65  
0.40 

0.30  
0.25 

R- 30  
38 

R-13 R-4/6 R-13 0 0 0 

3 0.35  
0.35 

0.30  
0.25  

R-30  
38 

R-13  
20 or 13+5 

R-5/8  
8/13 

R-19 R-5/13 0 R-5/13 

4 except 
Marine 

0.35  
0.35 

NR 
0.40 

R-38  
49 

R-13  
20 or 13+5 

 

R-5/10  
8/13 

 

R-19 R-10/13 R-10, 2ft R-10/13 

5 and 
Marine 4 

0.35  
0.32 

NR 
  

R-38  
49 

 

R-20 or 13+5 R-13/17 R-30 R-10/13 
15/19 

R-10, 2ft R-10/13 
15/19 

Climate 
Zone 6 

0.35  
0.32 

NR R-49  R-20 or 13+5  
20+5 or 
13+10 

R-15/20  
 

R-30 R-15/19 R-10, 4ft R-10/13 
15/19 

 

Climate 
Zone 7 & 8 

0.35  
0.32 

NR 
  

R-49 R-21 
20+5 or 
13+10 

R-19/21 R-38 R-15/19 R-10, 4ft R-10/13 
15/19 

2009 IECC vs. 2015 IECC Prescriptive Table 
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R406.3.1 ERI reference design 

• The ERI reference design shall be configured such that is it meets the 
minimum requirements of the 2006 International Energy 
Conservation Code prescriptive requirements 
 

• The proposed residential building shall be shown to have an annual 
total normalized Modified Loads that are less than or equal to the 
annual total Loads of the ERI reference design 
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Twin Houses 

ERI reference design house 
• Geometric Twin 
• 2006 IECC prescriptive 

requirements 

Builder’s desired house 
• Geometric Twin 
• Mandatory 2009 IECC Envelope R-

Values  

• 2015 IECC Mandatory Requirements 

VS. 

The Builder’s house must have the Energy Rating Index  
Required by code, or lower, to meet the intent of code 61 



Table R406.4 Maximum Energy Rating Index 

Climate 
Zone 

Energy Rating Index 

1 52 

2 52 

3 51  

4 54 

5 55 

6 54 

7 53 

8 53 

• Compliance based on an ERI analysis requires that the 
rated design be shown to have an ERI less than or equal 
to the appropriate value listed in Table R406.3, when 
compared to the ERI reference design 62 



Features that Impact the ERI  
(Lower the score) 

• Mechanical equipment  
• High efficiency furnace 
• High efficiency AC 
• High efficiency water heater 

• More R-value than required by the 2009 IECC 
• House orientation with the ERI 
• House tightness below 3 ACH50 
•  Duct leakage to the outside  
• Duct location  
• Whole house fan  
• CFL or LED Lighting above 75%  
• High efficiency appliances  
• Solar 
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Pathways for Commercial Buildings Compliance 
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IECC Commercial Compliance Options 

 2 C402 - Envelope 
C403 - Mechanical 
C404 - SWH 
C405 - Lighting 

AND 
Pick One  
Efficiency Option 
in C406: 

 1 ASHRAE 90.1-2013  3 C407 – Total Building 
Performance 
C402.5 – Air Leakage 
C403.2 – Provisions 
applicable to all 
mechanical systems 
 C404 - SWH 
Lighting Mandatory 
Sections 

C405.2 
C405.3 
C405.4 
C405.6 

Building energy cost 
to be ≤ 85% of 
standard reference 
design building 

2015 IECC - Prescriptive 2015 IECC - Performance 
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IECC Additional Efficiency Package Options 
Section C406 

High Efficiency HVAC 

• One additional efficiency 
feature must be selected 
to comply with the IECC 

 

More Efficient Lighting System 

Onsite Renewables 

Dedicated Outdoor Air System 

Solar Thermal/More Efficient SWH 

Enhanced lighting controls 

10% more efficient 

66 



IECC Chapter 5 Prescriptive –  
402.1.3 Insulation component R-value-based method. 
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C402.1.4 Assembly U-factor, C-factor or F-factor-based method. 
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• C402.1.5 Component performance alternative. 
• Building envelope values and fenestration areas determined in accordance with 

Equation 4-2 shall be permitted in lieu of compliance with the U-, F- and C-factors 
in Tables C402.1.3 and C402.1.4 and the maximum allowable fenestration areas in 
Section C402.4.1. 
 

• A + B + C + D + E £ Zero (Equation 4-2)  
 

• THIS IS WHAT’S BEHIND THE SCENES IN COMCHECK.  THIS IS ONLY FOR THE 
THERMAL ENVELOPE!  Trade offs are allowed in the envelope. 

• The mechanical and lighting portions of ComCheck are compliance reports only 
and do not allow any trade-offs within them.  These reports are a convenient 
way to show compliance. 
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COMcheck 

70 



COMcheck 

71 

• Easy to use software 
 
• Drop down menus with common construction 

assemblies 



COMcheck 
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COMcheck 
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COMcheck 

74 



COMcheck 
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Helpful hints and tools 
that are easily accessed 
while entering data 



COMcheck 
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COMcheck 
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COMcheck 
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COMcheck 
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ComCheck  
82 
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SECTION C407 
TOTAL BUILDING PERFORMANCE 
• C407.1 Scope. 
• This section establishes criteria for compliance using total building performance. The 

following systems and loads shall be included in determining the total building 
performance: heating systems, cooling systems, service water heating, fan systems, 
lighting power, receptacle loads and process loads. 
 

• C407.2 Mandatory requirements. 
• Compliance with this section requires that the criteria of Sections C402.5, C403.2, C404 

and C405 be met. 
 

• C407.3 Performance-based compliance. 
• Compliance based on total building performance requires that a proposed building 

(proposed design) be shown to have an annual energy cost that is less than or equal to 
the annual energy cost of the standard reference design.  
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Simulation software 

C407.6.1 Specific approval. 
Performance analysis tools complying with the applicable subsections of Section C407 and tested 
according to ASHRAE Standard 140 shall be permitted to be approved. Tools are permitted to be 
approved based on meeting a specified threshold for a jurisdiction. The code official shall be permitted 
to approve tools for a specified application or limited scope. 
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U.S. DOE:  BECP Resources 

 Compliance software 
 Technical support 
Code Notes 
 Publications 
 Resource guides 
 Training materials 
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Thank you! 
Shaunna Mozingo 

Colorado Code Consulting LLC 
 

www.coloradocode.net 
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