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Disclaimer  
Neither the NAHB Research Center, Inc., nor 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 liabilities 
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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Figure 1: Simulation Model of Standard Reference House 

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

Table 2: Representative Climate Zone Cities 

Climate 
Zone 

Moisture 
Region 

State City HDD(65) CDD(65) 

1 Moist Florida Miami 120 4,396 
2 Dry Arizona Phoenix 977 4,790 
3 Moist Tennessee Memphis 2,851 2,221 
4 Moist Maryland Baltimore 4,460 1,314 
5 Moist Illinois Chicago 6,174 911 
6 Dry Montana Helena 7,474 353 
7 N/A Minnesota Duluth 9,371 185 
8 N/A Alaska Fairbanks 12,818 49 
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Weighted Averaging  
Weighted averaging was applied both within and across climate zones. Within climate zones, wall 
construction factors for light-framed and mass walls, as well as various foundation types (slab, 
crawlspaces, and basements), were applied based on how new homes are constructed as determined by 
the NAHB Research Center’s Annual Builder Practices Survey (ABPS). Once the savings within a climate 
zone were determined, a weighted calculation according to building starts (Briggs 2002) for each climate 
zone was performed in order to obtain a national average. 

Changes and Cost Impacts of the 2012 IECC  
A number of major changes were made from the 2006 IECC to the 2012 IECC. For the first time, 
performance testing for whole building tightness is now mandated in the IECC. Lighting requirements 
were added to the scope of the IECC in 2009 and further increased in 2012. The largest cost increases 
have been due to the changes in wall insulation requirements which affected six of the eight climate 
zones. A prescriptive requirement wall also added mandating insulation on the hot water pipes for 
specific locations and on all pipes exceeding specified lengths.  

Appendix A includes the baseline 2006 IECC prescriptive table and Appendices B and C contain the 2009 
and 2012 IECC prescriptive tables, respectively, with highlighted changes from the 2006 edition. Table 3 
shows the incremental cost for changes made between the 2006 and 2012 IECC specified by climate 
zone. All costs listed below are based on a unit basis and totals for the Standard Reference House. Costs 
from the ASHRAE RP-1481 have been escalated for inflation using RS Means adjustment factors. 

Construction Costs Associated with 2012 IECC Changes 
Each climate zone has different requirements; consequently, the resulting incremental construction 
costs to comply with the 2012 IECC vary between climate zones. The cost increases (Table 4) range from 
a high of $8,871 in Climate Zone 3 to a low of $4,499 in Climate Zone 2, with a national weighted 
average cost increase of $7,034. Complete cost analysis details on the individual measures for each 
climate zone can be found in Appendix D. 

Calculated Energy Usage 
Table 4 summarizes the calculated energy usage for a house built to the minimum requirements of both 
the 2006 and 2012 IECC. The following nomenclature is used to categorize the energy use: 

TEU2006 = Total Energy Usage using the 2006 IECC 
TEU2012   = Total Energy Usage using the 2012 IECC 
HCWU2006  = Heating, Cooling, and Water heating energy Usage using the 2006 IECC 

Energy cost savings are calculated using the Energy Information Administration’s calendar year 2011 
consumer price data for electricity ($0.118/kWh) and natural gas ($1.08/therm). 

It is necessary to convert electric (kWh) and natural gas (Therm) energy usage into Btu’s in order to 
determine the site and source energy usage. The site to source multipliers to obtain source Btu’s are 
3.365 for electricity and 1.092 for natural gas (Hendron 2008). 
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Table 3: Itemized 2012 IECC Incremental Construction Cost over 2006 IECC 

 
 

Table 4: 2012 IECC Incremental Construction Cost over 2006 IECC 

Climate Zone/City Incremental Construction Cost 
1  Miami $4,521 
2  Phoenix $4,499 
3  Memphis $8,871 
4  Baltimore $8,072 
5  Chicago $5,872  
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Table 5: Annual Energy Usage for House Built to the 2006 and 2012 IECC 

Location   kWh Therms Site Btu Source Btu Energy Cost 

Zone 1 Miami 
TEU2006      19,267             25            68.2           223.9   $   2,300  

TEU2012      15,296             24            54.6           178.2   $   1,831  

HCWU2006      10,919             23            39.6           127.9   $   1,313  

Zone 2 Phoenix 

      1 . 7            
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Calculated Energy Savings  
Energy savings are presented in three formats: 1) percent of site energy savings; 2) percent of source 
energy savings; and 3) percent of energy cost savings. Percent savings in Table 6 were calculated using a 
formula consistent with the PNNL/DOE presentation in various forums including the 2010 RESNET 
Conference (Taylor 2010): 

% Savings = 100*(TEU2006 –TEU2012)/HCWU2006 

 
Table 6: 2012 IECC Energy Savings above the 2006 IECC 

Climate Zone 
Site Btu 
Savings 

Source 
Btu 

Savings 

Energy 
Cost 

Savings 
1 34.5% 35.8% 35.8% 

2 33.3% 35.3% 35.3% 

3 40.1% 43.0% 43.1% 
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Conclusions 
The energy savings calculation methodology used in this analysis provides detailed incremental 
construction cost, energy cost savings, percent energy savings, and a simple payback cost effectiveness 
analysis. The national average percent energy cost savings for the 2012 IECC over the 2006 IECC baseline 
is 37.9 percent (site energy savings 33.9 percent; source energy savings 37.8 percent). This result is 
significantly higher than many estimates which simply accept the 2012 IECC as 30 percent more efficient 
than the 2006 IECC. 
 
The additional cost to construct to the 2012 IECC relative to the 2006 IECC is $7,034 with the majority of 
the increase ($5,668) associated with the changes between the 2009 and 2012 versions of the IECC. 
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Appendi x A: Prescriptive Requirements for 2006 IECC  
  

2006 Internation Energy Conservation Code

Climate Zone
Fenestration U-

Factor
Skylight U-

Factor

Glazed b 

Fenestration 
SHGC

Ceiling R-
Value

Wood 
Frame Wall 

R-Value
Mass Wall R-

Value
Floor R-
Value

Basement c 

Wall R-Value

Slab d             

R-Value & 
Depth

Crawl c 

Space Wall 
R-Value

1 1.20 0.75 0.40 30 13 3 13 0 0 0
2 0.75 0.75 0.40 30 13 4 13 0 0 0
3 0.65 0.65 0.40 e 30 13 5 19 0 0 5/13

4 Less Marine 0.40 0.60 NR 38 13 5 19 10/13 10/2 10/13
5 & 4 Marine 0.35 0.60 NR 38 19 or 13+5 g 13 30 f 10/13 10/2 10/13

6 0.35 0.60 NR 49 19 or 13+5 g 15 30 f 10/13 10/2 10/13
7 & 8 0.35 0.60 NR 49 21 19 30 f 10/13 10/2 10/13
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Appendix B: Prescriptive Requirements for 2009 IECC  

 
  

2009 Internation Energy Conservation Code

Climate Zone
Fenestration        

U-Factor
Skylight        
U-Factor

Glazed b,e 

Fenestration 
SHGC

Ceiling           
R-Value

Wood 
Frame Wall                

R-Value
Mass Wall i     

R-Value
Floor                

R-Value

Basement c 

Wall                 
R-Value

Slab d             

R-Value & 
Depth

R-Value
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Appendix C: Prescriptive Requirements for 2012  IECC 
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Appendix D : Itemized Climate -Specific Incremental Construction Costs 2006 -2012 IECC 
 

Climate Zone 1, Light Frame and Mass Walls 
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Climate Zone 2, Light Frame and Mass Walls11(s)-1(s)-1( W)-2(alls11(s)-1(s)-1( W)-2(alls11(s)-1744)-1( W)-2s 0  scn
/9ft)]TJ
0 Tc 0 Tw 4.217 0 Td
( )Tj
-0.001 Tc 0.003 Tw 14.935 0 Td
[(A)2(p)2(ril  0 Td
[(A)2(p)2(ril  06 F)1(ram)5(e19.62 -38.196)-1( L)-5(ig)3(h)2(t)8( F)2(ram)5(e)j
-0.37 0 946)-1( L)-5(ig)3(h)2(t)8( F)3J
0 Tc 0  -1>BDC 01 TLigE0 1Figure2(t)8( F)4J
0 Tc 0q0 T4046478agina- T40440.00 ( a53inacm0 T847type /7j
-636 -1300 967 881 22 re
f
Q0q0 T4046478agina- T40440.00)-3( ( a53inacm0 T847type /182-636 -1279 968 15
0 663( anre
f
Q0q0 T4046478agina- T40440.00)-3( ( 305inacm01type /352-636 -12.08767 1)-123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 305inacm06261]/Su1 1ubtype /633-637 -12.08767 95.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 458inacm0 T847type /7j
-636 -12.08767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 458inacm0 T847type /910-636 -12.08767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 458inacm0 T847type /1081-636 -12.08767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 61inacm01type /109
-636 -12.08767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 763inacm0 T847type /1254-636 -12.08767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 763inacm01type /1271-636 -12.08767 1653( an23nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 916inacm0 T847type /1435-637 -12.08767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( ( 916inacm01type /1452-636 -12.08767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1068inacm0 T847type /1608-637 -12.08767 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1068inacm01type /352-636 -11928767 1)-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1221inacm06261]/Su1 1ubtype /633-637 -11928767 95.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1221inacm0 T847type /7j
-636 -11928767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1221inacm0 T847type /910-636 -11928767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1221inacm0 T847type /1081-636 -11928767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1526inacm01type /109
-636 -11928767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1526inacm0 T847type /1254-636 -11928767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1526inacm0 T847type /1435-637 -11928767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1678inacm01type /1452-636 -11928767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1831inacm0 T847type /1608-637 -11928767 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1831inacm06261]/Su1 1ubtype /633-637 -1170 968 95.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1984inacm0 T847type /7j
-636 -1170 968 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1984inacm0 T847type /910-636 -1170 968 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1984inacm0 T847type /1081-636 -1170 968 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1984inacm0 T847type /1254-636 -1170 968 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (1984inacm0 T847type /1435-637 -1170 968 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2289inacm01type /1452-636 -1170 968 79123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1608-637 -1170 968 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /7j
-636 -11488767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /910-636 -11488767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1081-636 -11488767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1254-636 -11488767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1435-637 -11488767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1608-637 -11488767 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /7j
-636 -1126 968 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /910-636 -1126 968 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1081-636 -1126 968 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1254-636 -1126 968 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1435-637 -1126 968 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1608-637 -1126 968 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /7j
-636 -11008767 16145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /910-636 -11008767 16145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1081-636 -11008767 1)145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1254-636 -11008767 1)145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1435-637 -11008767 1)145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1608-637 -11008767 149.999145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /7j
-636 -10608767 16145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /910-636 -10608767 16145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1081-636 -10608767 1)145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1254-636 -10608767 1)145nre
f
Q0q0 T4046478agina- T40440.00)-3( (2441inacm0 T847type /1435-637 -10608767 1)145nre
f
Q0q0 T4046478agina- T40440.00)-3( (4272inacm01type /1452-636 -10608767 15-145nre
f
Q0q0 T4046478agina- T40440.00)-3( (4272inacm0 T847type /1608-637 -10608767 149.999145nre
f
Q0q0 T4046478agina- T40440.00)-3( (4425inacm01type /53
-636 -10168767 96 67 re
f
Q0q0 T4046478agina- T40440.00)-3( (4425inacm06261]/Su1 1ubtype /633-637 -10168767 95.999167 re
f
Q0q0 T4046478agina- T40440.00)-3( (4578inacm0 T847type /7j
-636 -10168767 16 67 re
f
Q0q0 T4046478agina- T40440.00)-3( (4578inacm0 T847type /910-636 -10168767 16 67 re
f
Q0q0 T4046478agina- T40440.00)-3( (4578inacm0 T847type /1081-636 -10168767 18 67 re
f
Q0q0 T4046478agina- T40440.00)-3( (473inacm01type /109
-636 -10168767 79167 re
f
Q0q0 T4046478agina- T40440.00)-3( (4883inacm0 T847type /1254-636 -10168767 18 67 re
f
Q0q0 T4046478agina- T40440.00)-3( (4883inacm0 T847type /1435-637 -10168767 18 67 re
f
Q0q0 T4046478agina- T40440.00)-3( (5035inacm01type /1452-636 -10168767 79167 re
f
Q0q0 T4046478agina- T40440.00)-3( (5035inacm0 T847type /1608-637 -10168767 149.999167 re
f
Q0q0 T4046478agina- T40440.00)-3( (5188inacm01type /53
-636 -9508767 96 23nre
f
Q0q0 T4046478agina- T40440.00)-3( (5188inacm06261]/Su1 1ubtype /633-637 -9508767 95.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5341inacm0 T847type /7j
-636 -9508767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5341inacm0 T847type /910-636 -9508767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5341inacm0 T847type /1081-636 -9508767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5493inacm01type /1176-637 -9508767 79123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5646inacm0 T847type /1254-636 -9508767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5646inacm0 T847type /1435-637 -9508767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5798inacm01type /1452-636 -9508767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5798inacm0 T847type /1608-637 -9508767 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (5951inacm01type /53
-636 -9288767 96 23nre
f
Q0q0 T4046478agina- T40440.00)-3( (5951inacm06261]/Su1 1ubtype /633-637 -9288767 95.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6100inacm0 T847type /7j
-636 -9288767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6100inacm0 T847type /910-636 -9288767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6100inacm0 T847type /1081-636 -9288767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6256inacm01type /109
-636 -9288767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6409inacm0 T847type /1254-636 -9288767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6409inacm0 T847type /1435-637 -9288767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6561inacm01type /1452-636 -9288767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6561inacm0 T847type /1608-637 -9288767 149.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6714inacm01type /53
-636 -9068767 96 68nre
f
Q0q0 T4046478agina- T40440.00)-3( (6714inacm06261]/Su1 1ubtype /633-637 -9068767 95.999168nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /7j
-636 -9068767 16 68nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /910-636 -9068767 16 68nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1081-636 -9068767 18 68nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1254-636 -9068767 18 68nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1435-637 -9068767 18 68nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1608-637 -9068767 149.999168nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /182-638 -8398767 170879)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /7j
-636 -8398767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /910-636 -8398767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1081-636 -8398767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1254-636 -8398767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /1435-637 -8398767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /7j
-636 -795.967 881123nre
f
Q0q0 T4046478agina- T40440.00)-3( (6866inacm0 T847type /182-638 -7738767 15-5879)166ire
f
Q0q0 T4046478agina- T40440.00)-3( (7935inacm01type /352-636 -7088767 1)-122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (7935inacm06261]/Su1 1ubtype /633-637 -7088767 95.999122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (80)-1nacm0 T847type /7j
-636 -7088767 16122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (80)-1nacm01type /832-637 -7088767 78.999122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (820inacm0 T847type /910-636 -7088767 16122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (824inacm01type /1003-637 -7088767 78.999122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (8392inacm0 T847type /1081-636 -7088767 1)122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (8392inacm01type /109
-636 -7088767 15-122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (8545inacm0 T847type /1254-636 -7088767 1)122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (8545inacm01type /1271-636 -7088767 1653( 1122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (8698inacm0 T847type /1435-637 -7088767 1)122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (8698inacm01type /1452-636 -7088767 15-122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (885inacm0 T847type /1608-637 -7088767 149.999122.9991re
f
Q0q0 T4046478agina- T40440.00)-3( (885inacm01type /352-636 -6868767 1)-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9003inacm06261]/Su1 1ubtype /633-637 -6868767 95.999123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9003inacm0 T847type /7j
-636 -6868767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9003inacm0 T847type /910-636 -6868767 16123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9003inacm0 T847type /1081-636 -6868767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9308inacm01type /109
-636 -6868767 15-123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9308inacm0 T847type /1254-636 -6868767 1)123nre
f
Q0q0 T4046478agina- T40440.00)-3( (9308inacm0 T847type /1435-637 -6868767 1)123nre
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4 Tc 4aTw ( )Tj
046437 Tc 464inaTw aginTd
[( per)-47( hous)2(e)]TJ
046475 Tc 46475 Tw 7.412123Td
[(N/)-91(R)]TJ
046437 Tc 46437 Tw 3.78aginTd
[(R)48(equi)-40(r)-47(ed)]TJ
 4.706123Td
(25)Tj
464inaTw -2.412123Td
($      )Tj
4 Tc 4aTw ( )Tj
046437 Tc 46437 Tw  3.23aginTd
(25)Tj
464inaTw -2.412123Td
($      )Tj
4 Tc 4aTw ( )Tj
046437 Tc 464inaTw 4.23aginTd
[(Loc)-56(al)19( S)-7(ur)-47(v)61(ey)]TJ
/TT1 1 Tf
083.941 -1.353gTd
[(I)16(n)-4(cr)-50(em)39(en)-4(t)-47(al)16( C)-11(o)-4(st)]TJ
/TT2 1 Tf
46437 Tw 59.941 inTd
[(4,)-43(460)]TJ
-1.4n9123Td
($ )Tj
4 Tc 4aTw 0.824ginTd
( )Tj
046437 Tc 46437 Tw  1.4n9123Td
[(4,)-43(460)]TJ
-1.4n9123Td
($ )Tj
4 Tc 4aTw 0.824ginTd
( )Tj
/TT1 1 Tf
046437 Tc 46437 Tw 9123Td
[(4,)-43(460)]TJ
464inaTw -5.23aginTd
($                )Tj
4 Tc 4aTw ( )Tj
046433 Tc 46439aTw -0.353g- .8821Td
[(C)-7(os)4(t)-43( S)-3(our)-46(c)4(e)]TJ
ET
Q
q
73.904 277.84 68.792 8.493 re
W n
BT
/TT2 1 Tf
046437 Tc 464inaTw 6.8791 in0 6.8755 75.1186 279.45721Tm
[(W)083(i)-40(ndow)48(          U)48(-)-47(F)-4(ac)-56(t)16(o)]TJ
ET
Q
q
73.904 277.84 637.736 8.493 re
W n
BT
/TT2 1 Tf
046437 Tc 46437 Tw 6.8791 in0 6.8755 242.2409 279.45721Tm
[(0.)-43(75)]TJ
5658)123Td
[(0.)-43(40)]TJ
30.882123Td
(774)Tj
464inaTw -1.78aginTd
($    )Tj
4 Tc 4aTw ( )Tj
046437 Tc 46437 Tw  /158)123Td
(774)Tj
464inaTw -1.78aginTd
($    )Tj
4 Tc 4aTw ( )Tj
046437 Tc 464inaTw 4.118123Td
[(P)-7(aquet)16(t)16(e ()-47(2010))]TJ
ET
Q
q
73.904 107.88 637.736 418.288 re
W n
BT
/TT2 1 Tf
046475 Tc 46475 Tw 6.8791 in0 6.8755 1 /18678 270.55951Tm
[(S)-55(HG)-3(C)]TJ
ET
Q
q
73.904 268.942 637.736 8.493 re
W n
BT
/TT2 1 Tf
046437 Tc 46437 Tw 6.8791 in0 6.8755 242.2409 270.55951Tm
[(0.)-43(40)]TJ
5658)123Td
[(0.)-43(25)]TJ
ET
Q
q
73.904 107.88 637.736 418.288 re
W n
BT
/TT2 1 Tf
046437 Tc 46437 Tw 6.8791 in0 6.8755 75.1186 261.66171Tm
[(C)-11(ei)-40(l)19(i)-40(ngs)]TJ
12.78aginTd
[(0.)-43(25)]TJ
464inaTw -2.353ginTd
($      )Tj
4 Tc 4aTw ( )Tj
046442 Tc 46458aTw aginTd
[(s)-13(q)-15( f)-58(t)1( a)-15(t)1(t)1(i)-55(c)]TJ
ET
Q
q
73.904 2646444 637.736 8.493 re
W n
BT
/TT2 1 Tf
046437 Tc 46437 Tw 6.8791 in0 6.8755 238.599 261.66171Tm
[(0.)-43(035)]TJ
5658)123Td
[(0.)-43(030)]TJ
31.412123Td
(441)Tj
464inaTw -1.882123Td
($    )Tj
4 Tc 4aTw ( )Tj
046437 Tc 46437 Tw  /1706123Td
(441)Tj
464inaTw -1.882123Td
($    )Tj
4 Tc 4aTw ( )Tj
046437 Tc 464inaTw 4.23aginTd
[(A)-7(S)-7(H)48(R)48(A)-7(E)-7( 1481 R)48(P)]TJ
ET
Q
q
73.904 107.88 637.736 418.288 re
W n
BT
/TT2 1 Tf
046437 Tc 464inaTw 6.8791 in0 6.8755 75.1186 252.7839aTm
[(F)-4(r)-47(am)41(e W)083(al)19(l)19(s)]TJ
ET
Q
q
73.904 251.146 637.736 8.493 re
W n
BT
/TT2 1 Tf
046475 Tc 46475 Tw 6.8791 in0 6.8755 231.7199 252.7839aTm
[(N/)-91(A)]TJ
5658)123Td
[(N/)-91(A)]TJ
ET
Q
q
73.904 107.88 637.736 418.288 re
W n
BT
/TT2 1 Tf
046446 Tc 46462aTw 6.8791 in0 6.8755 75.1186 24 .86621Tm
[(M)22(a)-19(s)-17(s)-17( W)0102(a)-19(ll )]TJ
046437 Tc 46437 Tw 12.78aginTd
[(0.)-43(10)]TJ
464inaTw -2.353ginTd
($      )Tj
4 Tc 4aTw ( )Tj
046437 Tc 464inaTw aginTd
[(s)2(q f)-43(t)16( w)48(al)19(l)]TJ
046475 Tc 46475 Tw 9.23aginTd
[(R-)-95(3)]TJ
56582 5 8 $      2 5 8 $      A S H R A E  1 4 8 1  R P
F l o o r s

0 . 0 6 4 0 . 0 6 4B s m t  W a l l s0 . 3 6 0 0 . 3 6 0S l a b0 0C r a w l  W a l l0 . 4 7 7 0 . 4 7 7C F L 1 . 0 0 $        %  c f l 1 0 %  ( e s t ) 7 5 % 6 5 $        6 5 $        L o c a l  S u r v e y
D u c t s 8 0 0 $          p e r  h o u s e 1 5 . 0 % 4 c f m / 1 0 0 s f 8 0 0 $      $      B u i l d i n g  A m e r i c a

B l o w e r  D o o r 1 6 5 $          p e r  h o u s e N / R R e q u i r e d 1 6 5 $      $      S o u t h f a c e
A i r  S e a l i n g 0 . 2 6 $        s q  f t  f l o o r N / R 5  A C H  5 0 6 1 0 $      $      A S H R A E  1 4 8 1  R P

M e c h a n i c a l  V e n t i l a t i o n 3 8 2 $          p e r  h o u s e N / R R e q u i r e d 3 8 2 $      $      R u s s e l l  ( 2 0 0 5 )
D u c t  B l a s t e r 1 6 5 $          p e r  h o u s e N / R R e q u i r e d 1 6 5 $      $      S o u t h f a c e

R - 3  P l u m b i n g 1 , 0 3 4 $       p e r  h o u s e N / R R - 3 1 , 0 3 4 $   1 , 0 3 4 $   N A H B  R C  ( 2 0 1 0 )
P r o g  T h e r m o s t a t 2 5 $            p e r  h o u s e N / R R e q u i r e d 2 5 $        2 5 $        L o c a l  S u r v e y I n c r e m e n t a l  C o s t

4 , 7 1 8 $   4 , 7 1 8 $   4 , 7 1 8 $                  4 , 4 9 9 $     

V e n t e d  C r a w l s p a c e0 %0 %9 0 %0 %1 0 %F o u n d a t i o n  D i s t r i b u t i o nM a s s  W a l l sC o s tC o d e  R e q u i r e m e n tF o u n d a t i o n  D i s t r i b u t i o n1 5 %U n i t  C o s t  U n i t2 0 0 6 1 I E C C2 0 1 2 1 I E C CC o n d i t i o n e d  
B a s e m e n t

C o n d i t i o n e d  
C r a w l s p a c e
S l a b  o n  G r a d eU n c o n d i t i o n e d  B a s e m e n tV e n t e d  C r a w l s p a c e0 %0 %0 %1 0 %9 0 %C l i m a t e  Z o n e  2  W e i g h t e d  A v e r a g e  I n c r e m e n t a l  C o s t =2 . 0 0 $        
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C o s t  S o u r c eW i n d o w           U - F a c t o0 . 6 5 0 . 3 5 9 6 8 $      9 6 8 $        9 6 8 $      P a q u e t t e  ( 2 0 1 0 )S H G C0 . 4 0  e 0 . 2 5C e i l i n g s 0 . 2 5$        s q  f t  a t t i c0 . 0 3 5 0 . n 
 9 4 4 1$      4 4 1$        4 4 1$      A S H R A E 4 1 4 8 1  R PF r a m e  W a l l s 1 . 3 3$        s q  f t  w a l l0 . n 8 2 0 . 0 5 7 3 , 4 3 3 $   3 , 4 3 3 $     3 , 4 3 3 $   A S H R A E 4 1 4 8 1  R PM a s s  W a l l  N / A N / AF l o o r s0 . 0 4 7 0 . n 4 7B s m t  W a l l s $ 1 . 8 7s q  f t  b a s e  w l0 . 3 6 0 0 . 0 9 1 2 , 9 3 2 $     A S H R A E 4 1 4 8 1  R PS l a b0 0C r a w l  W a l l0 . 1 3 6 0 . 1 3 6C F L 1 . 0 0$        %  c f l 1 0 %  ( b a s e ) 7 5 %6 5 $        6 5 $          6 5 $        L o c a l  S u r v e yD u c t s 8 0 0 $          p e r  h o u s e 1 5 %  ( b a s e ) 4 c f m / 1 0 0 s f8 0 0 $      8 0 0$        8 0 0 $      B u i l d i n g  A m e r i c aB l o w e r  D o o r 1 6 5 $          p e r  h o u s e N / R R e q u i r e d1 6 5 $      1 6 5$        1 6 5 $      S o u t h f a c eM e c h a n i c a l  V e n t i l a t i o n 3 8 2 $          p e r  h o u s e N / R R e q u i r e d3 8 2 $      3 8 2$        3 8 2 $      R u s s e l l  ( 2 0 0 5 )A i r  S e a l i n g 0 . 4 1$        s q  f t  f l o o r N / R 3  A C H  5 09 5 5 $      9 5 5$        9 5 5 $      A S H R A E 4 1 4 8 1  R PD u c t  B l a s t e r 1 6 5 $          p e r  h o u s e N / R R e q u i r e d1 6 5 $      1 6 5$        1 6 5 $      S o u t h f a c eR - 3  P l u m b i n g 1 , 0 3 4 $       p e r  h o u s e N / R R - 31 , 0 3 4 $   1 , 0 3 4 $     1 , 0 3 4 $   N A H B  R C  ( 2 0 1 0 )P r o g  T h e r m o s t a t 2 5$            p e r  h o u s e N / R R e q u i r e d2 5 $        2 5 $          2 5 $        L o c a l  S u r v e y
I n c r e m e n t a l  C o s t

8 , 4 3 1 $   

1 1 , 3 6 3 $   8 , 4 3 1 $   8 , 8 7 1 $                  8 , 8 7 1 $     C o s t  S o u r c e






