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Disclaimer

Neither Home Innovation Research Labs, focmerly the NAHB
Research Center, Inoigr any person acting on its behalf, makes any
warranty, express or implied, with respect to the use of any
information, apparatus, method, or process disclosed in this publication
or that such use may not infringe privately owned rights, or assumes
any labilities with respect to the use of, or for damages resulting from
the use of, any information, apparatus, method, or process disclosed in
this publication, or is responsible for statements made or opinions
expressed by individual authors.
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Figurel. Simulation Model of Standard Reference House

Representative Cities
Eight cities (Table 2¢presenting each of the DOE Climate Zones (Figure 2) were selected to quantify
energy savings.

Table2. Representative Climate Zone Cities
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Cost Optimization
BEopt version 0.9.5.2 was used to perform the optimized energy savings analysis. BEopt was developed
by the National Renewable Energy Laboratorgriter to calculate energy savings as well as perform
cost optimizations. It has a sequential search optimization technique which finds mirgostbuilding
*]Pve 83 EP S v EPC « AJvPe Vv e « 37 % E3u vs }( v EPC[e K |
perform the energy consumption analysis.

Weighted Averaging

Weighted averaging was applied both within and across climate zones. Within climate zones, wall
construction factors for lighframed and mass walls, as well as various foundation types (slab,
crawlspaces, and basements), were applied based on the current home construction mix as determined
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Table3. ltemized 50% Savings Incremental Construct@osts Standard Equipment Efficiencinalysis)

Affected Code Requirement

Climate
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The simple paybacks in Table 6 are based on an overall average for all changes in the 2012 IECC relative
to a 2006 IECC baseline. Consequently, some changes result in shorter paybattks @ivanage simple
payback and some in longer paybacks. This analysis did not calculate the individual payback period for
each modification to the 2012 IECC.

Longer Paybacks

As the codes continue to increase in stringency, so does the time it takes for the energy savings
investment to pay back. Consequently, if the energy code is developed in a rational manner, the cost
effectiveness of each successive code decreases. In T.able simple payback for the optimized 50%
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Conclusions

The energy savings calculation methodology used in this analysis provides detailed incremental
construction cost, energy cost savings, and a simple payback for an optifmirechized cost) 50%

energy savings over the 2006 IECC. The national weighted additional cost to construct to the 50%
relative to the 2006 IECC is over $14,000 and in excess of $23,000 in Climate Zone 4. The national
weighted average annual energy savifigen the 2006 IECC baseline to the 50% target is $907 per year.

As energy codes become more stringent, there are diminishingreton efficiency investment8vhen

using the 2006 as the starting point, the national average simple payback to achievafés & just

over 16 years; if the starting point is the 2012 IECC, the simple payback is nearly 44 years. This is a strong
indicator that energy code efficiency levels are approaching (or have exceeded) their practical

maximums.

The 2012 IECC resultedincreased energy savings; however, prescriptive and mandatory requirements
were not optimized. Cosheffective requirements place cost burdens on the builder that are passed
along to the consumer which may never paybdolorder to prevent this, the eergy code must be

flexible in order to allow the builder to cost optimize the energy performance of the house.

Cost Optimize®0% IECC Prescriptive Analysis 9
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Appendix A:
Prescriptive Requirements for 2006 IECC
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Appendix B:
Optimized Prescriptive Requirements to Achieve 50% Savings with
Standard Equipment
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Appendix D:
Itemized Incremental Construction Costs with Standard Equipment
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U-Factor

Window

SHGC

Ceilings

Frame Walls

Mass Wall

Floors

Climate Zone 1, Light Frame and Mass Walls
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Climate Zon&, Light Frame and Mass Walls

sq ft attic

U-Factor
SHGC

Window
Ceilings
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Climate Zone3 and 4
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Climate Zoneb, Light Frame and Mass Walls
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Climate Zones, 6, 7, and 8
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Appendix E:
ltemized Incremental Construction Costs with H
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igh Efficiency Equipment

23



Climate Zone 1, Light Frame and Mass Walls

24 Cost Optimized 50% IECC Prescriptive Analysis



Climate Zone 2, Light Frame and Mass Walls
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Climate Zones 3 and 4
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Climate Zone 5, Light Frame and Maassills
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Climate Zones 6, 7, and 8
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