
 
 

Review of Comments Submitted to SECO on  
Chapter 11, 2015 IRC & 2015 IECC during July 4-Auguat 4, 2014 Period 

ATTACHMENT C  
Analysis of Proposed Amendments 

 
This attachment contains the stringency analysis of the proposed amendments to the 2015 IRC or the 2015 IECC energy efficiency 
provisions for residential buildings1, in comparison to the Texas Building Energy Performance Standards (TBEPS), which are 
based on Chapter 11 of the 2009 IRC and Chapter 4 of the 2009 IECC. Each analysis was performed using a base-case single-
family house that complies with Chapter 11 of the 2015 IRC and Chapter 4[RE] of the 2015 IECC with the proposed amendment 
vs. a TBEPS code-compliant base-case house. The analysis was performed for each of the proposed amendments separately and 
therefore does not represent the impact of implementing combinations of the proposed amendments. A complete description of the 
amendments are available on Pgs. C.15-C.35 of this attachment. Details of this analysis are provided in a separate report2. 
 

No. Proposed Amendment - Synopsis Commenter Laboratory’s Stringency Analysis3 
C-1 
 
 

Modifications to Section N1102.4, 2015 IRC and to 
Section R402.4, 2015 IECC:  
o The proposed amendment removes the maximum 

test values from mandatory testing requirement 
for air leakage. The maximum test values are 
now reported in a separate section on leakage 
rates, which is prescriptive. 

Modifications to Chapter 11, Table N1105.5.2(1), 
2015 IRC and to Table R402.4, 2015 IECC:  
o The proposed amendment requires the glazing 

area of the standard reference house to be 
retained at 15% for all cases of glazing area in 
the proposed design house.  

Modifications to Chapter 11, Table N1105.5.2(1), 
2015 IRC and to Table R402.4, 2015 IECC:  
o The proposed amendment reinstates the trade-off 

option for heating, cooling and domestic hot 
water equipment by recommending federal 
minimum standards for equipment of the 
standard reference house. 

(See TAB Suggestion C-1, pgs. C.14- C.16,  for 
details and reason) 
 

Texas 
Association 
of Builders  
(TAB) 

The stringency of the proposed 
comprehensive amendment is addressed 
individually in proposed amendments C-6, C-
13 and C-14. 
 
 

C-2 Modifications to Section N1101.4, 2015 IRC, and to 
Section R102.1.1, 2015 IECC – This proposed 
amendment eliminates the need to meet all 
mandatory requirements identified by the IRC/IECC 
as long as the program exceeds the energy-efficiency 
levels that are required.  
(See TAB Suggestion C-2, pg. C.17 for details and 
reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS if the above code energy-efficiency 
program is the US EPA ENERGY STAR. 
 
Note: The proposed amendment is less stringent 
than the published 2015 IECC. 
 

  

1  Residential buildings include 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.  

2  Mukhopadhyay, J, G Zilbershtein, S Ellis, JC Baltazar, JS Haberl, BL Yazdani. 2014. Detailed Stringency Analysis of Suggested Amendments 
to Chapter 11 of the 2015 IRC and the 2015 IECC that were Submitted to the Texas State Energy Conservation Office (SECO) during July 4-
August 4, 2014 Comment Period. ESL-TR-14-11-01. November 2014. 

3  Section N1101.2 of the 2009 IRC requires that compliance shall be demonstrated by either meeting the 2009 IECC or meeting the requirements 
of the 2009 IRC. Compliance with the performance path as described in the 2009 IECC was adopted for this analysis. 
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No. Proposed Amendment - Synopsis Proposer Laboratory’s Stringency Analysis 

C-3 Additions to text in Section N1101.6 and Section 
N1102.3.3, 2015 IRC, and Section R202 and Section 
R402.3.3, 2015 IECC – The proposed amendment 
allows for the use of overhangs to meet the solar heat 
gain coefficient requirements within the IECC.  
 (See TAB Suggestion C-3, pg. C.18   for details and 
reason) 

TAB The proposed amendment is as stringent as 
the TBEPS provided the values in the 
proposed Table R402.3.3 are equivalent to or 
more stringent than the values in Table 
5.5.4.4.1, SHGC Multipliers for Permanent 
Projections, found in ASHRAE Standard 
90.1-2013. 
 
Note: The proposed amendment is as stringent as 
the 2015 IECC provided the values in the 
proposed Table R402.3.3 are equivalent to or 
more stringent than the values in Table 5.5.4.4.1, 
SHGC Multipliers for Permanent Projections, 
found in ASHRAE Standard 90.1-2013. 
 
 

C-4 Modifications to Section N1102.4, 2015 IRC, and 
Section R402.4, 2015 IECC – This proposed 
amendment eliminates the need to test dwelling units 
individually and allow the builders to test the entire 
multi-family building structure as a whole, as is done 
in commercial buildings.  
(See TAB Suggestion C-4, pgs. C.19, for details and 
reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS for R-2 occupancies provided it 
meets all the requirements of Section C402.5 
of the 2015 IECC. 
 
Note: The proposed amendment referenced the 
2012 IECC section for air-leakage requirements 
instead of the corresponding section in the 2015 
IECC.  

C-5 Modifications to N1102.4.1.2 and Table N1105.5.2(1) 
2015 IRC, and Section 402.4.1.2 and Table 
R405.5.2(1), 2015 IECC – The proposed amendment 
modifies the requirement from 3 ACH50 to 4 ACH50 
in Climate Zones 3 through 8.  
(See TAB Suggestion C-5, pg. C.20 for details and 
reason)  

TAB 
 

The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 IECC. 

C-6 
 
 

Modifications to Chapter 11, N1102.4, 2015 IRC and 
to Section R402.4, 2015 IECC – The proposed 
amendment allows builders to trade improvements in 
other building energy components for less stringent 
building envelope pressure test results. This 
performance option provides flexibility in meeting the 
air tightness requirements and provides options for 
recovering unexpected air tightness test failure.   
(See TAB Suggestion C-6, pg. C.21, for details and 
reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is as stringent as 
the published 2015 IECC. 
 

C-7 Modifications to Table N1102.1.2 and Table 1102.1.4 
2015 IRC, Tables R402.1.1 and Table R402.1.3, 2015 
IECC – This proposed amendment replaces the 2015 
IECC Tables R402.1.2 and R402.1.4 in the residential 
section of the 2015 with Table 402.1.1 and Table 
402.1.3 of the 2009 IECC.  
(See TAB Suggestion C-7, pg. C.22-C.23, for details 
and reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 IECC. 
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No. Proposed Amendment - Synopsis Proposer Laboratory’s Stringency Analysis 
C-8 This amendment reduces the basement wall 

insulation values requirements in Climate Zone 5, to 
a more reasonable R-value/U-factor based on values 
acceptable to both NAHB and DOE in the 2009 
IRC. 
 

TAB 
 

This amendment is not applicable to the 
Climate Zones of Texas. 

C-9 Modifications to Table N1102.1.2 and Table 
1102.1.4 2015 IRC, Tables R402.1.1 and Table 
R402.1.3, 2015 IECC – This proposed amendment 
reinstates the appropriate minimum ceiling R-values 
in Climate Zones  2,3,4 and 5 to those published in 
the 2009 IRC, Chapter 11.  
(See TAB Suggestion C-9 pg. C.24-C.25, for details 
and reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 IECC. 

C-10 Modifications to Table N1102.1.1 , 2015 IRC, 
Tables R402.1.1, 2015 IECC – This proposed 
amendment changes the Climate Zone 4 SHGC back 
to N/R since the addition of a prescriptive restriction 
for the SHGC of  0.40 is not a requirement that saves 
energy.  
(See TAB Suggestion C-10 pg. C.26, for details and 
reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 IECC. 

C-11 Modifications to Table N1102.1.1 and Table 
N1102.1.3 , 2015 IRC, Table R402.1.1 and Table 
402.1.3, 2015 IECC – This proposed amendment 
reinstates the appropriate minimum wall assembly 
R-values / U-factors in Climate Zone 3 and 4 
published in the 2009 IECC.  
(See TAB Suggestion C-11 pgs. C.27-C.28, for 
details and reason) 
 

TAB The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 IECC. 

C-12 This amendment reinstates the appropriate minimum 
wall assembly R-values/U-factors in Climate Zones 
6, 7 and 8 as published in the 2009 IRC. 

TAB 
 

This amendment is not applicable to the 
Climate Zones of Texas. 

C-13 
 
 

Modifications to Table N1105.5.2(1), 2015 IRC, 
Table R405.5.2(1), 2015 IECC – This proposed 
amendment reinstates the performance option in the 
IRC Chapter 11 to reduce the prescriptive 
requirements by installing HVAC equipment with 
higher energy-efficiency performance ratings than 
required by the code.  
(See TAB Suggestion C-13 pgs. C.29-C.30, for 
details and reason) 
 

TAB The proposed amendment meets the annual 
energy cost performance requirement of the 
TBEPS.  
 
Note: The 2009, 2012 and 2015 IECC do not 
allow trade-offs between equipment and building 
thermal envelope.   
 

  

Energy Systems Laboratory ∎ Review of Comments: Chapter 11, 2015 IRC & 2015 IECC ∎ November 2014 ∎ Attachment C ∎ Page: C. 3 
 



 
 

No. Proposed Amendment - Synopsis Proposer Laboratory’s Stringency Analysis 

C-14 Modifications to Table N1105.5.2 (1), 2015 IRC, 
Table R405.5.2 (1), 2015 IECC – This proposed 
amendment provides the building designer the 
ability to reduce window area and get credit for the 
energy saved.  
(See TAB Suggestion C-14 pg. C.31, for details and 
reason) 
 

TAB The proposed amendment meets the TBEPS 
requirements for a house with typical 
dimensions in Texas.  
 
Note: The 2009, 2012 and 2015 IECC do not 
allow credit for reducing window area below 
15% WFAR.   
 

C-15 Modifications to Table N1102.1.2, 2015 IRC, 
Table R402.1.2, 2015 IECC – The proposed 
amendment proposes changes to the wood framed 
wall insulation specification as identified in Table 
402.1.2 of the 2015 IECC to an R-15 for Climate 
Zones 2, 3 and 4.  
(See Fox Energy Specialists Suggestion C-15 pg. 
C.32, for details and reason) 
 

Fox Energy 
Specialists 

The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 code. 

C-16 Modifications to Section N1102.4.1.2, 2015 IRC, 
Section R402.4.1.2, 2015 IECC – The proposed 
amendment changes the air infiltration testing 
requirements as identified in Section R402.4.1.2 of 
the 2015 IECC to 5 ACH50 for all Texas Climate 
Zones. 
(See Fox Energy Specialists Suggestion C-16 pg. 
C.33, for details and reason) 
 

Fox Energy 
Specialists 

The proposed amendment is as stringent as 
the TBEPS.  
 
Note: The proposed amendment is less stringent 
than the published 2015 code. 

C-17 Modifications to Section N1106, 2015 IRC, 
Section R406, 2015 IECC – The proposed 
amendment amends the Energy Rating Index 
Compliance Alternatives as adopted in Section 
R406 of the 2015 IECC to more realistic scores as 
proposed in a joint study conducted by the Natural 
Resources Defense Council (NRDC), Leading 
Builders of America (LBA), Institute for Market 
Transformation (IMT), and Britt/ Makela Group, 
Inc (BMG). 
(See Fox Energy Specialists Suggestion C-17 pg. 
C.34, for details and reason) 
 

Fox Energy 
Specialists 

The ERI is currently not a requirement in 
the TBEPS.  
 
Note: In the referenced IMT, LBA, NRDC and 
BMG study insufficient information was 
provided for assessing the stringency of this 
proposed amendment in comparison to the 
2015 IECC. 
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Analysis C-5 

This analysis was performed to evaluate the proposed amendment to modify Section 402.4.1.2 and Table R405.5.2 
(1), 2015 IECC (Chapter 11, N1102.4.1.2 and Table N1105.5.2(1), 2015 IRC) by modifying the blower door test 
requirement from 3ACH50 to 4 ACH50 for Climate Zones 3 and 4. 
 
For this analysis, the modified leakage rates of 4 ACH50 were considered for three different house sizes. The impact 
of the modified leakage rates was compared to a corresponding TBEPS compliant base-case house with air leakage 
rates of  0.00036 SLA as prescribed by Table 405.5.2(1) of the 2009 IECC. The analysis was performed for the 
Climate Zone 3 and Climate Zone 4 as described in the TBEPS. 
 
Table C-1 presents the difference in annual source energy consumption between 2015 IECC compliant test-case with 
the proposed increased leakage rates and the TBEPS compliant base-case. The 2015 IECC compliant test-case with 
the proposed amendment is as stringent as the TBEPS compliant base-case.  
 
Table C-1: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case with Increased 

Leakage Rates to the TBEPS Compliant Base-Case 

County 2009 IECC 
Climate Zones 

House Size 
(ft2) 

% Difference in Total Energy Consumption  
(2009 IECC Source) 

Positive values indicate increase in stringency 

Gas Space Heating,  
Gas DHW  

Heat-Pump Space Heating, 
Electric DHW  

Tarrant 3 

1,000 7% 4% 
2,500 16% 11% 
5,000 21% 16% 

Potter 4 

1,000 12% 8% 
2,500 18% 12% 
5,000 24% 16% 

 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ increased air leakage rates)] / Base-case energy 
consumption (2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with the 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, window-to 
wall ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters were modeled as 
per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural gas space heating 
and DHW; and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 

5. As per the 2009 IECC, the air leakage rates of 7 ACH50 was modeled for Climate Zones 3 and 4. As per the proposed amendment a decreased 
air leakage rate of 4 ACH50 was modeled for Climate Zones 3 and 4.   
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Analysis C-7 

This analysis was performed to evaluate the proposed amendment to modify Table R402.1.1 and Table R402.1.3, 
2015 IECC (Table N1102.1.2 and Table 1102.1.4 2015 IRC). The proposed amendment replaces the information in 
Tables R402.1.2 and R402.1.4 in the residential section of the 2015 IECC (Table N1102.1.2 and Table 1102.1.4, 
2015 IRC) with corresponding information in Table 402.1.1 and Table 402.1.3 of the 2009 IECC.  
 
For this analysis, a 2015 IECC compliant house with modified envelope components was compared to a 
corresponding TBEPS compliant base-case house. The analysis was performed for Climate Zone 2, 3 and 4 as 
described in the TBEPS.  
 
Table C-2 presents a difference in the annual energy consumption when replacing the content in Table R402.1.1 and 
Table R402.1.3 of the 2015 IECC with the information provided in Table 402.1.1 and Table 402.1.3 of the 2009 
IECC for the three Climate Zones in Texas. The test case was compared to the corresponding TBEPS compliant 
base-case. The 2015 IECC compliant test-case with the proposed amendment is as stringent as the TBEPS compliant 
base-case.  
 
Table C-2: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case with Modified 

Envelope Components in Three Climate Zones to the TBEPS Compliant Base-Case  

County 2009 IECC 
Climate Zones 

% Difference in Total Energy Consumption  
(2009 IECC Source) 

Positive values indicate increase in stringency 

Gas Space Heating,  
Gas DHW  

Heat-Pump Space Heating,  
Electric DHW  

Harris 2 3% 2% 

Tarrant 3 9% 6% 

Potter 4 16% 10% 
 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ updated envelope specifications)] / Base-case 
energy consumption (2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a 2,500 ft2 single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, 
window-to floor ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters 
were modeled as per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural 
gas space heating and DHW, and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 
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Analysis C-9 

This analysis was performed to evaluate the proposed amendment to modify, Tables R402.1.1 and Table R402.1.3, 
2015 IECC (Table N1102.1.2 and Table 1102.1.4 2015 IRC). The proposed amendment reinstates the appropriate 
minimum ceiling R-values in Climate Zones 2, 3, 4 and 5 to those published in the Table 402.1.3 2009 IECC, 
Chapter 4.  
 
For this analysis, the 2015 IECC compliant test-case was updated with modified values for ceiling insulation and 
was compared to a corresponding TBEPS compliant base-case house. The analysis was performed for Climate Zone 
1, Climate Zone 3 and Climate Zone 4 as described in the TBEPS.  
 
Table C-3 presents a difference in the annual energy consumption when replacing the content for ceiling insulation 
in Table R402.1.1 and Table R402.1.3 of the 2015 IECC with the corresponding values for ceiling insulation 
provided in Table 402.1.1 and Table 402.1.3 of the 2009 IECC for the three Climate Zones in Texas. The test-case 
was compared to the corresponding TBEPS compliant base-case. The 2015 IECC compliant test-case with the 
proposed amendment is as stringent as the TBEPS compliant base-case.  
 
Table C-3: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case with Modified 

Ceiling Insulation in Three Climate Zones with the TBEPS Compliant Base-Case  

County 
2009 IECC 

Climate Zones 

% Difference in Total Energy Consumption  
(2009 IECC Source) 

Positive values indicate increase in stringency 
Gas Space Heating,  

Gas DHW  
Heat Pump Space Heating,  

Electric DHW  
Harris 2 8% 6% 

Tarrant 3 17% 12% 

Potter 4 20% 13% 

 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ updated envelope specifications)] / Base-case 
energy consumption (2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a 2,500 ft2 single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, 
window-to floor ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters 
were modeled as per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural 
gas space heating and DHW, and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 
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Analysis C-10 

This analysis was performed to evaluate the proposed amendment to modify Table R402.1.2 of the 2015 IECC 
(Table N1102.1.1, 2015 IRC) by removing the specifications of the solar heat gain coefficient for Climate Zone 4.  
 
For this analysis the specifications for window SHGC were changed from 0.4 as specified in Table R402.1.2, 2015 
IECC (Table N1102.1.1, 2015 IRC) to 0.5, which is assumed to be the highest possible SHGC corresponding to the 
U-value specified in the 2015 IECC for Climate Zone 4. The modified test-case was compared to a corresponding 
TBEPS compliant base-case house. The analysis was performed for Climate Zone 4 as described in the TBEPS.  
 
Table C-4 presents the difference in annual energy consumption from increasing the SHGC from 0.4 to 0.5 in 
Climate Zone 4 of the 2015 IECC compliant test-case. The test-case was compared to the TBEPS compliant base-
case. The 2015 IECC compliant test-case with the proposed amendment is as stringent as the TBEPS compliant 
base-case.  
 
Table C-4: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case with Increased 

SHGC in Climate Zone 4 to the TBEPS Compliant Base-Case  

County 2009 IECC 
Climate Zones 

% Difference in Total Energy Consumption  
(2009 Source) 

Positive values indicate increase in stringency 

Gas Space Heating,  
Gas DHW 

Heat Pump Space Heating, 
Electric DHW 

Potter 4 22% 14% 
 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ 0.5 SHGC)] / Base-case energy consumption 
(2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a 2,500 ft2 single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, 
window-to floor ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters 
were modeled as per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural 
gas space heating and DHW, and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 

5.  As per the 2009 IECC, the SHGC of 0.4 was modeled for Climate Zone 4. As per the proposed amendment an increased SHGC of 0.5  was 
modeled for Climate Zone 4. 
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Analysis C-11 

This analysis was performed to evaluate the proposed amendment to modify, Tables R402.1.1 and Table R402.1.3, 
2015 IECC (Table N1102.1.2 and Table 1102.1.4, 2015 IRC). The proposed amendment reinstates the appropriate 
minimum wall R-values in Climate Zones 3 and 4 to those published in the Table 402.1.1 and Table 402.1.3 2009 
IECC, Chapter 4.  
 
For this analysis, the 2015 IECC compliant test-case was updated with proposed minimum wall R-values and 
compared to a corresponding TBEPS compliant base-case house. The analysis was performed for Climate Zone 3 
and Climate Zone 4 as described in the TBEPS.  
 
Table C-5 presents a difference in the annual energy consumption when replacing the content for wall insulation in 
Table R402.1.1 and Table R402.1.3 of the 2015 IECC with the corresponding values for ceiling insulation provided 
in Table 402.1.1 and Table 402.1.3 of the 2009 IECC for the three Climate Zones in Texas. The test-case was 
compared to the corresponding TBEPS compliant base-case. The 2015 IECC compliant test-case with the proposed 
amendment is as stringent as the TBEPS compliant base-case.  
 
Table C-5: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case with Modified 

Wall Insulation in Two Climate Zones to the TBEPS Compliant Base-Case  

County 
2009 IECC 

Climate Zones 

% Difference in Total Energy Consumption  
(2009 IECC Source) 

Positive values indicate increase in stringency 
Gas Space Heating,  

Gas DHW  
Heat Pump Space Heating,  

Electric DHW  
Tarrant 3 15% 10% 

Potter 4 17% 11% 

 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ updated wall insulation specifications)] / Base-
case energy consumption (2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a 2,500 ft2 single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, 
window-to floor ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters 
were modeled as per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural 
gas space heating and DHW, and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 
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Analysis C-14 

This analysis was performed to evaluate the proposed amendment to modify Table R405.5.2 (1), 2015 IECC (Table 
N1105.5.2 (1), 2015 IRC) by fixing the window-to-floor-area-ratio of the Standard Reference Design house at 15% 
in order to get credit for the energy saved in the Proposed Design house for various window sizes.  
 
For this analysis, the window-to-wall-area-ratio of a Proposed Design house was varied for three different house 
sizes. Respective energy consumption of the corresponding Standard Reference house designed in accordance with 
TBEPS and the 2015 IECC with the WFAR fixed at 15% was evaluated. 
 
Figure C-1 presents the annual source energy consumption of a house with typical dimensions in Texas4 for TBEPS 
compliant base-case and the 2015 compliant test-case with the WFAR fixed at 15%. The typical house in Texas is 
single-storied with a conditioned floor area of 2,398 ft2 and a window-to-floor area ratio of 11.9%. For a typical 
house in Texas, the annual source energy consumption of the 2015 IECC compliant test case with the proposed 
amendments was lower than the corresponding source energy consumption of the TBEPS compliant base-case.  
Table C-6 presents the annual source energy consumption of the TBEPS compliant base-cases, with various 
window-to-wall-area-ratios (WWAR), and the 2015 IECC compliant test-cases with the WFAR fixed at 15%.In 
certain cases the 2015 IECC compliant test-cases with the proposed amendment consume more energy than the 
TBEPS compliant base-cases.  
For a typical house in Texas, the proposed amendment meets the TBEPS. For certain other test cases as seen in 
Table C-6, the proposed amendment is less stringent than the corresponding TBEPS compliant base-case.  
 
 

 

Figure C-1:  Comparing the Annual Energy Consumption of TBEPS and 2015 IECC w/ Amendments 
Compliant Standard Reference Design House for a Typical House in Texas 

  

4 Home Innovation Research Labs. 2012. Annual Builders Practices and Consumer Practices Report. Home Innovation Research Labs, Upper 
Marlboro, Maryland. 
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Table C-6: Comparing the Annual Energy Consumption of TBEPS and 2015 IECC w/ Amendments 
Compliant Standard Reference Design House for Different Window-to-floor Area Ratios 

County 
& 

2009 
IECC 

Climate 
Zones 

House 
Size 
(ft2) 

WFAR  
(%) 

(WWAR %) 

IECC Source Energy Consumption  
(Standard Reference Design) 

(MMBtu/yr) 

Gas Space Heating,  
Gas DHW 

Heat-Pump Space Heating, 
Electric DHW 

2009 IECC 2015 IECC w/ 
Amend. 2009 IECC 2015 IECC w/ 

Amend. 

Harris 
Climate  
Zone 2 

 

1,000 
10.1% (10%) 55.1 54.7 66.4 66.8 
15.0% (15%) 57.9 54.7 68.6 66.8 

2,500 

6.4% (10%) 89.5 92.4 99.9 104.1 
9.6% (15%) 94.9 92.4 104.6 104.1 

12.8% (20%) 100.3 92.4 109.3 104.1 
15.0% (25%) 104.0 92.4 112.8 104.1 

5,000 

4.5% (10%) 140.3 149.2 150.4 162.0 
6.8% (15%) 147.9 149.2 157.4 162.0 
9.1% (20%) 156.0 149.2 164.6 162.0 

11.3% (25%) 163.6 149.2 171.6 162.0 
13.6% (30%) 171.5 149.2 178.2 162.0 
15.0% (35%) 176.4 149.2 182.6 162.0 

 
1. This analysis used the performance path approach to show compliance with 2009 and 2015 IECC.  
2. Base-case Simulation Assumptions: 

Analysis used a single-family house with an area of 1000 ft2, 2500 ft2 and 5000 ft2, single-story, three bedrooms, slab-on-grade, ducts in the 
unconditioned and ventilated attic, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window 
parameters were modeled as per specifications in Chapter 4 of the 2009 IECC or Chapter 4 [RE] of the 2015 IECC for the counties shown. 
Supply-only mechanical ventilation operating for 24 hours in a day is modeled for the 2015 cases. Two base-case buildings were considered: 
Natural gas space heating and DHW, and heat-pump space heating and electric DHW.  

3. 2009 IECC and 2015 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC and Section R405.1, compliance with the 2009 code is established using heating, cooling, and service 
water heating only. 
As per Section 405.3 of the 2009 IECC and SectionR405.3, a factor of 3.16 is used to calculate the source energy generation for electricity 
consumption and a factor of 1.1 was used to calculate source energy generation for natural gas consumption. 

4. As per the 2009 IECC, the window-to-floor area ratio (WFAR) of the Standard Reference Design was the same as that of the Proposed Design 
house for cases where the WFAR of the Proposed Design were lower than or equal to 15%. For cases where the WFAR of the Proposed 
Design were greater than 15 %, the WFAR of the Standard Reference Design was retained at 15%. 

5. As per the specifications in the 2015 IECC with Amendments, the WFAR of the Standard Reference Design was retained at 15% regardless of 
the WFAR of the Proposed Design house.  

6. Cells marked in red indicate cases where the 2015 IECC with amendments is less stringent than the corresponding TBEPS.  
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Analysis C-15 

This analysis was performed to evaluate the proposed amendment to modify, Tables R402.1.1 and Table R402.1.3, 
2015 IECC (Table N1102.1.2 and Table 1102.1.4, 2015 IRC). The proposed amendment changes the wall R-values 
in Climate Zones 2, 3 and 4 to R-15.  
 
For this analysis, the 2015 IECC compliant test-case was updated with the proposed wall R-values. The updated test-
case was compared to a corresponding TBEPS compliant base-case house. The analysis was performed for Climate 
Zone 3 and Climate Zone 4 as described in the TBEPS.  
 
Table C-7 presents a difference in the annual energy consumption when replacing the content for wall insulation in 
Table R402.1.1 and Table R402.1.3 of the 2015 IECC with R-15 for the three Climate Zones in Texas. The test-case 
was compared to the corresponding TBEPS compliant base-case. The proposed amendment is as stringent as the 
TBEPS compliant base-case.  
 
Table C-7: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case with R-15 Wall 

Insulation in Three Climate Zones with the TBEPS Compliant Base-Case  

County 
2009 IECC 

Climate Zones 

% Difference in Total Energy Consumption  
(2009 IECC Source) 

Positive values indicate increase in stringency 
Gas Space Heating,  

Gas DHW  
Heat-Pump Space Heating,  

Electric DHW  
Harris 2 11% 7% 

Tarrant 3 17% 11% 

Potter 4 19% 13% 

 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ updated wall insulation specifications)] / Base-
case energy consumption (2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a 2,500 ft2 single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, 
window-to floor ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters 
were modeled as per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural 
gas space heating and DHW, and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 
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Analysis C-16 

This analysis was performed to evaluate the proposed amendment of Chapter 11, N1102.4.1.2 and Table 
N1105.5.2(1), 2015 IRC and Section 402.4.1.2 and Table R405.5.2(1), 2015 IECC by modifying the blower door 
test requirement to 5 ACH50 for all Climate Zones. 
 
For this analysis, the modified leakage rates of 5 ACH50 were considered for three different house sizes. The impact 
of the modified leakage rates was compared to a corresponding TBEPS compliant base-case house with air leakage 
rates of 7 ACH50 as prescribed by Section 402.4.2.1 of the 2009 IECC. The analysis was performed for the Climate 
Zone 2, 3 and 4 as described in the TBEPS. 
 
Table C-8 presents the difference in annual source energy consumption of the 2015 IECC compliant test-case with 
the proposed increased leakage rates when compared to the energy consumption obtained at the TBEPS compliant 
base-case. The 2015 IECC compliant test-case with the proposed amendment is as stringent as the TBEPS compliant 
base-case.  
 
Table C-8: Comparing Annual Energy Consumption for 2015 IECC Compliant Test-Case Implementing 

Increased Leakage Rates of 5ACH50 with the TBEPS Compliant Base-Case 

County 2009 IECC 
Climate Zones 

House Size 
(ft2) 

% Difference in Total Energy Consumption  
(2009 IECC Source) 

Positive values indicate increase in stringency 

Gas Heating,  
Gas Domestic Hot Water  

Heat Pump Heating, 
Electric Domestic Hot 

Water  

Harris 2 

1,000 6% 3% 
2,500 10% 7% 
5,000 14% 10% 

Tarrant 3 

1,000 10% 6% 
2,500 15% 10% 
5,000 17% 13% 

Potter 4 

1,000 9% 6% 
2,500 15% 10% 
5,000 19% 13% 

 
Notes: 
1. Percent Difference in Total Energy Consumption:  

[Base-case energy consumption (2009 IECC) – Test-case energy consumption (2015 IECC w/ 5ACH50 air leakage rates)] / Base-case energy 
consumption (2009 IECC) %.  

2. This analysis used the performance path approach to show compliance with 2009 IECC.  
3. Base-case Simulation Assumptions: 

Analysis used a single-family house, single-story, three bedrooms, slab-on-grade, ducts in the unconditioned and ventilated attic, window-to 
floor ratio: 15%, windows equally distributed (N,E,S,W) with no exterior shading. All other roof, wall and window parameters were modeled 
as per specifications in Chapter 4 of the 2009 IECC for the counties shown. Two base-case buildings were considered: Natural gas space 
heating and DHW, and heat-pump space heating and electric DHW.  

4. 2009 IECC Source Energy: 
As per Section 405.1 of the 2009 IECC, compliance with the 2009 code is established using heating, cooling, and service water heating only. 
As per Section 405.3 of the 2009 IECC, a factor of 3.16 is used to calculate the source energy generation for electricity consumption and a 
factor of 1.1 was used to calculate source energy generation for natural gas consumption. 

5. As per the 2009 IECC, the air leakage rates of 7 ACH50 was modeled for Climate Zone 2, 3 and 4. As per the proposed amendment a decreased 
air leakage rate of 5 ACH50 was modeled for Climate Zone 2, 3 and 4.   
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Detailed Description of Suggested Amendments to the 2015 IECC                
TAB Suggestion C-1 
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