
Ensuring Strong Building Energy Codes in Texas
All new buildings in the state must comply with the 2009 International Energy Conservation Code as the minimum building energy code on April 1, 2011, except for single family homes, which are required to meet the 2009 International Residential Code on January 1, 2012.  Given the requirements of Texas law, we support SECO’s adoption of the 2009 IECC and 2009 IRC as the minimum code for Texas.  However, we believe that three simple improvements can be made to the residential building requirements that would save more energy and energy costs and reduce peak demand and pollution.
Under Texas law, local jurisdictions may adopt energy building codes that are more energy efficient than the statewide mandatory minimum code.  As a result, we have prepared a package of individual amendments to be considered by each jurisdiction if they are interested in improving energy efficiency over the minimum mandated by state law.  These amendments could be adopted individually or as a package.  These amendments are some of the biggest energy-saving improvements adopted in the 2012 IECC.  We have included a Texas Model Amendment at the end of this document for consideration in local jurisdictions.


Local jurisdictions should also consider when to implement the requirements of the new code for residential buildings.  State law requires implementation on January 1, 2012; however, local jurisdictions should consider moving this date up to April 1, 2011 consistent with the remainder of the energy code.  
1. Window and Door Efficiency
Stronger SHGC and U-factor requirements for windows and doors would bring an additional 8.5% energy savings in climate zone 2 and 7.2% in climate zone 3, as compared to the 2009 IECC. 
  These figures do not even factor in the savings associated with reducing on-peak electrical demand or the reduced environmental impact that would result.  

SHGC.  A stronger solar heat gain coefficient (SHGC) requirement in Texas’ climate zones would reduce the impact of the hot summer sun on Texas homes, increasing energy efficiency, reducing peak demand and sizing of cooling systems, and improving comfort.  The reduction in peak electricity demand would also reduce pollution and environmental impact.  The need for and viability of lower SHGCs for these cooling-dominated climates is already recognized in the 2006 and 2009 IECC for commercial buildings, where the prescriptive value without an overhang is 0.25, establishing a precedent for a 0.25 SHGC.  This proposal would establish the same value for residential buildings as well.  

This proposal would reduce fenestration solar gain in climate zones 2-3 by almost 17% over the 2009 IECC and almost 29% over the 2009 IRC.  There should be no negative construction cost impact from this increase in energy code stringency since the existing SHGC requirements already effectively dictate a low solar gain low-e window and the new requirements will simply require glass with a lower SHGC treatment.  Moreover, the potential for smaller air conditioning systems could generate construction cost savings.

Such lower SHGC glass is readily available in the market.  A recent review of the NFRC product certification database showed that of over 5.3 million certified window listings, over 2.1 million windows, or 51% of all certified window listings nationwide achieve a 0.25 SHGC or lower.  This is a straightforward, cost-effective improvement to building energy efficiency that will yield positive benefits for consumers and the environment for many years.

U-factor.  Stronger, more realistic window and door U-factors will ensure better insulating value for windows during all seasons, reducing discomfort and condensation from both hot and cold windows and saving energy and energy costs.  In addition, these new values more closely resemble actual windows used to meet current requirements in Texas’ climate zones.  
The current window U-factor requirements in Texas’ climate zones are unreasonably high, given the SHGC requirements in the code.  To meet the SHGC requirement in climate zones 2 and 3, builders typically use low solar gain, low-e insulating glass.  Most wood or vinyl-framed double-pane windows have significantly better U-factors than the current requirement. The practical effect of this lower U-factor for actual windows is that users who follow the Total UA alternative or the Simulated Performance Alternative automatically receive unnecessary free trade-off credit (the difference between the artificially high U-factor requirement and the window’s actual U-factor), which is then used to reduce efficiency elsewhere in the home.    

The proposed change to more efficient U-factors is designed to match windows available in all markets.  Any frame type that does not meet the prescriptive U-factor requirement could still be used under either the Total UA alternative or the Simulated Performance Alternative.  In our experience, many, if not most, of the windows sold in Texas’ climate zones already meet a 0.35 U-factor or less.   This proposal represents a reasonable and cost effective improvement that will provide local jurisdictions with an option to easily increase the efficiency of their code.
2. More Efficient Ceiling and Walls 
Ceiling and wall insulation can last for the life of the building, delivering consistent energy savings far longer than most energy savings measures.  It is important to properly insulate homes during initial construction when the marginal costs for this type of improvement are very low.  The following improvements in ceiling and wall insulation will increase the efficiency of homes by an additional 8.1% in climate zone 4, 6.5% in climate zone 3, and 0.8% in climate zone 2.

Ceiling Insulation.  Ceiling insulation should be increased from R-30 to R-38 in climate zones 2 and 3 and from R-38 to R-49 in climate zone 4.  The improvement to R-38 and R-49 will not require structural changes in typical homes.  The U.S. Department of Energy issued new recommendations for cost-effective insulation levels in new homes in early 2008, including R-30 to R-60 in climate zones 2-3 and R-38 to R-60 in climate zone 4.
  The recommendations in the Texas Model Amendment are within this range.
Wood Frame Wall Insulation.  Stronger insulation requirements for wood frame walls will substantially improve thermal envelope efficiency in buildings in climate zones 3 and 4.  Like ceiling insulation, wall insulation can last for the life of the building, delivering consistent energy savings far longer than many energy savings measures.  In addition, it is difficult to add wall insulation after a home is constructed and building cavities are sealed.  A failure to adequately insulate the walls imposes needlessly higher energy costs on homeowners for decades to come.    
It is important to remember that the builder need not install the specific wall or ceiling insulation that is designated by the prescriptive path.  Compliance with thermal envelope criteria can be achieved through several paths:

· Builders can easily combine various types of batt and blown cavity insulation or spray foam insulation with continuous sheathing to achieve any of these nominal R-values. 

· Using the Total UA compliance option, builders can calculate an average U-factor for the envelope, and adjust any component—walls, windows, ceilings, or floors—to adjust wall R-values to desired levels. 

· Builders can also use the simulated performance alternative in the IECC to trade efficiency among thermal envelope components and a wide range of other measures.

3. Duct Testing and Location
One of the most significant energy-saving improvements to the 2009 IECC is the addition of a duct tightness requirement.  The 2009 IECC requires that ducts be pressure tested to a very moderate level of tightness, or in the alternative, that all ducts and air handler be located within conditioned space.  

Duct tightness should be improved beyond the relatively low bar set by the 2009 version of the code.  Reducing total duct leakage to 4 cfm, based on DOE and EECC proposals in the 2012 IECC process, would reduce the allowed total duct leakage for ducts located outside conditioned space by an additional 33% when tested at rough-in and up to 75% when tested at post-construction, and will ensure that the treated air gets to the locations where it is intended to go, improving comfort.  These reduced leakage rates are achievable with today’s methods and technology, but the proposal still allows the alternative to locate all ducts and air handler within conditioned space. These changes are simple and will add significant energy savings potential.  The additional costs to achieve the tested values in this proposal are minimal compared to the energy savings.
Texas Model Amendment
Revise 2009 IECC Sections and Tables as follows:

TABLE 402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
	CLIMATE ZONE
	FENESTRATION 

U-FACTOR
	GLAZED FENESTRATION SHGC
	CEILING

R-VALUE
	WOOD FRAME WALL R-VALUE

	2
	0.65 0.40
	0.30 0.25
	30 38
	13

	3
	0.50  0.35
	0.30 0.25
	30 38
	13 20 or 13+5

	4 except Marine
	0.35 
	NR
	38 49
	13 20 or 13+5


TABLE 402.1.3

EQUIVALENT U-FACTORS 
	CLIMATE ZONE
	FENESTRATION 

U-FACTOR
	CEILING

U-FACTOR
	FRAME WALL

U-FACTOR

	2
	0.65 0.40
	0.035 0.030
	0.082

	3
	0.50 0.35
	0.035 0.030
	0.082 0.057

	4 except Marine
	0.35
	0.030 0.026
	0.082 0.057


403.2.2 Sealing (Mandatory). All ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed. Joints and seams shall comply with Section M1601.4.1 of the International Residential Code. 
Duct tightness shall be verified by either of the following:
1. Postconstruction test: Total Leakage to outdoors shall be less than or equal to 8 4 cfm (226.5 113.3 L/min) per 100 ft2 (9.29 m2) of conditioned floor area or a total leakage less than or equal to 12 cfm (12 L/min) per 100 ft2 (9.29 m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the entire system, including the manufacturer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the test.

2. Rough-in test: Total leakage shall be less than or equal to 6 4 cfm (169.9 113.3 L/min) per 100 ft2 (9.29 m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the roughed in system, including the manufacturer’s air handler enclosure. All registers boots shall be taped or otherwise sealed during the test. If the air handler is not installed at the time of the test, total leakage shall be less than or equal to 4 3 cfm (113.3 85.0 L/min) per 100 ft2 (9.29 m2) of conditioned floor area.
Exceptions: Duct tightness test is not required if the air handler and all ducts are located within conditioned space.  
Revise 2009 IRC Sections and Tables as follows:

TABLE N1102.1

INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
	CLIMATE ZONE
	FENESTRATION 

U-FACTOR
	GLAZED FENESTRATION SHGC
	CEILING

R-VALUE
	WOOD FRAME WALL R-VALUE

	2
	0.65 0.40
	0.35 0.25
	30 38
	13

	3
	0.50 0.35
	0.35 0.25
	30 38
	13 20 or 13+5

	4 except Marine
	0.35
	NR
	38 49
	13 20 or 13+5


TABLE N1102.1.2

EQUIVALENT U-FACTORS

	CLIMATE ZONE
	FENESTRATION 

U-FACTOR
	CEILING

U-FACTOR
	FRAME WALL

U-FACTOR

	2
	0.65 0.40
	0.035 0.030
	0.082

	3
	0.50 0.35
	0.035 0.030
	0.082 0.057

	4 except Marine
	0.35
	0.030 0.026
	0.082 0.057


N1103.2.2 Sealing. Ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed. Joints and seams shall comply with Section M1601.4.1.  Duct tightness shall be verified by either of the following:
1. Postconstruction test: Total Leakage to outdoors shall be less than or equal to 8 4 cfm (3.78 L/s 113.3 L/min) per 100 ft2 (9.29 m2) of conditioned floor area or a total leakage less than or equal to 12 cfm (5.66 L/sec) per 100 ft2 (9.29 m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the entire system, including the manufacturer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the test.

2. Rough-in test: Total leakage shall be less than or equal to 6 4 cfm (2.83 L/sec 113.3 L/min) per 100 ft2 (9.29 m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the roughed in system, including the manufacturer’s air handler enclosure. All registers boots shall be taped or otherwise sealed during the test. If the air handler is not installed at the time of the test, total leakage shall be less than or equal to 4 3 cfm (1.89 L/s 85.0 L/min) per 100 ft2 (9.29 m2) of conditioned floor area.

Exceptions: Duct tightness test is not required if the air handler and all ducts are located within conditioned space.  
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Duct Testing/Location


Locate all ducts and air handler within conditioned space; or


Test and verify total duct leakage at ≤ 4 cfm at rough-in or postconstruction (or ≤ 3 cfm if air handler is not installed at time of test.





Texas Model Amendment


Strengthen the window and door requirements by lowering the SHGC maximum to 0.25 in climate zones 2-3 and the U-factor to 0.40 in climate zone 2 and 0.35 in climate zone 3. 


Improve the insulation requirements by increasing ceiling insulation to R-38 in climate zones 2-3 and R-49 in climate zone 4 and increasing wood frame wall insulation to R-20 or 13+5 in climate zones 3-4. 


Tighten duct leakage requirement to 4 cfm for post-construction and rough-in or 3 cfm if air handler is not installed at time of test.








Tighten duct leakage requirement to 4 cfm for post-construction and rough-in or 3 cfm if air handler is not installed at time of test.











� Savings estimates are derived from U.S. Department of Energy and Energy Efficient Codes Coalition proposals submitted to the International Code Council in the 2012 code update cycle.  See � HYPERLINK "http://www.iccsafe.org" �www.iccsafe.org� for more information on the ICC.


� � HYPERLINK "http://www1.eere.energy.gov/consumer/tips/insulation.html" ��http://www1.eere.energy.gov/consumer/tips/insulation.html�






