
We are a leading training and consulting firm that 
uses a building science based systems approach to 

help our clients improve their businesses by 
Building Better Homes™.

We serve as a resource for the nation’s leading 
energy efficient and green certification programs 
providing technical, marketing and verification 
support to developers, builders, contractors, 

architects and industry professionals.



Top 12 2012 
Energy Code 
Changes

Overview of today’s session:

We will review the IECC code and 
We will review important changes to the MN Energy Code and what that means for you and your clients







High Performance Urgency

Building Science Tipping Point - 
Can’t dry out if they get wet
Can’t assure adequate IAQ 
Greater combustion safety risks 
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Where are we headed?



HERS Index - Now included as a field in the MLS listings (as well as Green Certified field), 
allowing us to track the sales prices and length of time on market for energy efficient homes



The University of Minnesota-led NorthernSTAR team is advancing efforts to bring researchers, builders, and 
owners together around two broad objectives: 1) to develop retrofit strategies for existing homes that achieve 15% 
to 30% energy savings and ensure safety and quality of the home, and 2) design and produce new homes that use 
on average 30% to 50% less energy, while improving air quality and comfort, reducing construction time and waste.



Best Practice Guide:
The Business Case for Energy Efficiency
Business Management Tools
Selling Performance
Building Systems
Checklists



Ren Andersen - 
ZEH Whole-House Cost/Performance Target 
NREL Performance Curve
The following systems represent a minimum set of efficiency improvements required to achieve cost-effective net 
ZEHs:
• High-R Wall Systems – Durable high-R wall systems for cold, northern marine, and mixed climates, leading to 
development of an R-30+ wall assembly with an incremental cost of $2/ft2 floor area relative to an R-19 2x6 
wall.  
• Cold Climate Domestic Hot Water (DHW) – DHW system with $2000 incremental system cost and 30% reduction 
in annual energy use relative to a gas tankless hot water system with efficiency factor (EF) = 0.8. 
• Cold Climate R-10 Window Assembly – R-10 window assembly with a minimum solar heat gain coefficient 
(SHGC) of 0.3 and a cost of $20/ft2 (incremental cost of $4/ft2 relative to current low-e windows). 
Very High Performance (VHP) A/C System A VHP A/C system with 30% reduction in annual energy use and an 
incremental cost of $1000 relative to a current SEER 18/energy efficiency ratio (EER) 13.4 two speed system with 
tight ducts in conditioned space.
• MEL Reduction – 30% reduction in miscellaneous electrical energy use with an incremental cost of $1000. – 



$2000 per home



2012 
Energy Code changes 
that will help you build 
better homes

IECC 2012 has not been adopted in Minnesota.

The State of Minnesota is reviewing



1. More Insulation
Higher R-value requirements for ceilings, walls, basements 
and crawl spaces (Table R402.1.1). 
R-5 to R-10 insulated sheathing to the walls, integrated 
with a water resistive barrier. 
Exterior rigid insulated sheathing also impacts your vapor 
retarder strategy, refer to Table 702.7.1 for criteria

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec002_par001.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec002_par001.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec003_par003.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec003_par003.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par024.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par024.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par024.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par024.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par025.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par025.htm


Insulation

Climate Zone

Ceiling R-valueCeiling R-value Wood Frame 
R-value

Wood Frame 
R-value

Basement 
R-value

Basement 
R-value

Crawlspace 
R-value

Crawlspace 
R-value

2009 2012 2009 2012 2009 2012 2009 2012

6

7

49 49 20 20 + 5 or 
13 + 10 15/19 15/19 10/13 15/19

49 49 21 20 + 5 or 
13 + 10 15/19 15/19 10/13 15/19

Reference component tables



Vapor retarders
Class I or II vapor retarders are required on the interior side 
of frame walls in Climate Zones 6 & 7
Class I: Sheet polyethylene, unperforated aluminum foil. 
Class II: Kraft-faced fiberglass batts. 
Class III: Latex or enamel paint.
Class three vapor retarders are permitted in Zone 6 when: 

Insulated sheathing with R-value ≥ 7.5 over 2 × 4 wall.
Insulated sheathing with R-value ≥ 11.25 over 2 × 6 wall

How does this impact your air barriers?
Zone 7:
Insulated sheathing with R-value ≥ 10 over 2 × 4 wall.
Insulated sheathing with R-value ≥ 15 over 2 × 6 wall.



Exterior Rigid Insulation
R-5 to R-10 exterior rigid 
foam sheathing to the 
walls 
Exterior rigid foam 
sheathing also impacts 
your vapor retarder 
strategy 

http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par024.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_7_sec002_par024.htm


Exterior Rigid Insulation
Rock wool installed on the 
exterior side of the water-
resistant barrier (WRB)
Most rock wool board 
products average around 
R-4.2 per inch 



Exterior Insulation
Insulated Housewrap
Air, water and thermal 
protection
R-5.0 
Breathable



2. Better Windows
U-factor 0.32

2



Fenestration

Climate Zone

Window U-FactorWindow U-Factor Window SHGCWindow SHGC Skylight U-FactorSkylight U-Factor

2009 2012 2009 2012 2009 2012

6

7

0.35 0.32 NR NR 0.60 0.55

0.35 0.32 NR NR 0.60 0.55

Reference component tables



3. Tighter Homes

Comprehensive air barrier and insulation criteria will 
result in reduced air leakage, improved comfort and 
energy savings for homeowners 
Develop strategies for addressing each criteria and 
closely monitor progress in the field with your Home 
Energy Rater, framer and insulation contractor

(Table R402.4.1.1)

Sealing of top & bottom plates, electrical outlets, plumbing and wiring penetrations, etc. 

MN ahead of the game, has had this in the code since 1998 



�
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7KHUPDO�(QFORVXUH�6\VWHP�5DWHU�&KHFNOLVW�
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+RPH�$GGUHVV��� ����&LW\����� ��6WDWH��BBBBBB��=LS�&RGH��BBBBBBBBB�������������������������

1. High-Performance Fenestration� Must 
Correct 

Builder 
Verified 1 

Rater 
Verified N/A 

����Prescriptive Path: )HQHVWUDWLRQ�VKDOO�PHHW�RU�H[FHHG�(1(5*<�67$5�UHTXLUHPHQWV��� � � � � 
��� Performance Path��)HQHVWUDWLRQ�VKDOO�PHHW�RU�H[FHHG������,(&&�UHTXLUHPHQWV��� �� �� �� ��
2. Quality-Installed Insulation�
�����&HLOLQJ��ZDOO��IORRU��DQG�VODE�LQVXODWLRQ�OHYHOV�VKDOO�FRPSO\�ZLWK�RQH�RI�WKH�IROORZLQJ�RSWLRQV�� 

�������0HHW�RU�H[FHHG������,(&&�OHYHOV�������OR�� �� �� �� ��
�����  $FKLHYH��������RI�WKH�WRWDO�8$�UHVXOWLQJ�IURP�WKH�8�IDFWRUV�LQ������,(&&�7DEOH����������

H[FOXGLQJ�IHQHVWUDWLRQ�DQG�SHU�JXLGDQFH�LQ�)RRWQRWH��G��$1'�KRPH�VKDOO�DFKLHYH�������RI�WKH�
LQILOWUDWLRQ�UDWH�LQ�([KLELW���RI�WKH�1DWLRQDO�3URJUDP�5HTXLUHPHQWV�����

�� �� �� ��

�����$OO�FHLOLQJ��ZDOO��IORRU��DQG�VODE�LQVXODWLRQ�VKDOO�DFKLHYH�5(61(7�GHILQHG�*UDGH�,�LQVWDOODWLRQ�RU��
DOWHUQDWLYHO\��*UDGH�,,�IRU�VXUIDFHV��WKDW�FRQWDLQ�D�OD\HU�RI�FRQWLQXRXV��DLU�LPSHUPHDEOH�LQVXODWLRQ���5���
LQ�&OLPDWH�=RQHV���WR������5���LQ�&OLPDWH�=RQHV���WR���

�� �� �� ��

3. Fully-Aligned Air Barriers���
�$W�HDFK�LQVXODWHG�ORFDWLRQ�QRWHG�EHORZ��D�FRPSOHWH�DLU�EDUULHU�VKDOO�EH�SURYLGHG�WKDW�LV�IXOO\�DOLJQHG�ZLWK�WKH�LQVXODWLRQ�DV�IROORZV�����
�����x�$W�LQWHULRU�RU�H[WHULRU�VXUIDFH�RI�FHLOLQJV�LQ�&OLPDWH�=RQHV������DW�LQWHULRU�VXUIDFH�RI�FHLOLQJV�LQ�&OLPDWH�=RQHV������$OVR��LQFOXGH�EDUULHU�DW�

LQWHULRU�HGJH�RI�DWWLF�HDYH�LQ�DOO�FOLPDWH�]RQHV�XVLQJ�D�ZLQG�EDIIOH�WKDW�H[WHQGV�WR�WKH�IXOO�KHLJKW�RI�WKH�LQVXODWLRQ��,QFOXGH�D�EDIIOH�LQ�HYHU\�
ED\�RU�D�WDEEHG�EDIIOH�LQ�HDFK�ED\�ZLWK�D�VRIILW�YHQW�WKDW�ZLOO�DOVR�SUHYHQW�ZLQG�ZDVKLQJ�RI�LQVXODWLRQ�LQ�DGMDFHQW�ED\V�

�����x�$W�H[WHULRU�VXUIDFH�RI�ZDOOV�LQ�DOO�FOLPDWH�]RQHV��DQG�DOVR�DW�LQWHULRU�VXUIDFH�RI�ZDOOV�IRU�&OLPDWH�=RQHV�������
�����x�$W�LQWHULRU�VXUIDFH�RI�IORRUV�LQ�DOO�FOLPDWH�]RQHV��LQFOXGLQJ�VXSSRUWV�WR�HQVXUH�SHUPDQHQW�FRQWDFW�DQG�EORFNLQJ�DW�H[SRVHG�HGJH�����

�����:DOOV��� 
��������:DOOV�EHKLQG�VKRZHUV�DQG�WXEV� � � � � 
��������:DOOV�EHKLQG�ILUHSODFHV� � � � � 
��������$WWLF�NQHH�ZDOOV���� � � � � 
��������6N\OLJKW�VKDIW�ZDOOV� � � � � 
��������:DOO�DGMRLQLQJ�SRUFK�URRI� � � � � 
��������6WDLUFDVH�ZDOOV� � � � � 
��������'RXEOH�ZDOOV� � � � � 
��������*DUDJH�ULP���EDQG�MRLVW�DGMRLQLQJ�FRQGLWLRQHG�VSDFH� � � � � 
��������$OO�RWKHU�H[WHULRU�ZDOOV�� � � � � 

�����)ORRUV� 
������)ORRU�DERYH�JDUDJH� � � � � 
������&DQWLOHYHUHG�IORRU� � � � � 
������)ORRU�DERYH�XQFRQGLWLRQHG�EDVHPHQW�RU�XQFRQGLWLRQHG�FUDZOVSDFH� � � � � 

�����&HLOLQJV���� 
������'URSSHG�FHLOLQJ���VRIILW�EHORZ�XQFRQGLWLRQHG�DWWLF� � � � � 
������$OO�RWKHU�FHLOLQJV�� �� �� �� ��

4. Reduced Thermal Bridging�
�����)RU�LQVXODWHG�FHLOLQJV�ZLWK�DWWLF�VSDFH�DERYH��L�H���QRQ�FDWKHGUDOL]HG���*UDGH�,�LQVXODWLRQ�H[WHQGV�WR�WKH�

LQVLGH�IDFH�RI�WKH�H[WHULRU�ZDOO�EHORZ�DW�WKHVH�OHYHOV��&=��������5�����&=��������5������� � � � � 

�����)RU�VODEV�RQ�JUDGH�LQ�&=���DQG�KLJKHU�������RI�VODE�HGJH�LQVXODWHG�WR���5���DW�WKH�GHSWK�VSHFLILHG�E\�
WKH������,(&&�DQG�DOLJQHG�ZLWK�WKHUPDO�ERXQGDU\�RI�WKH�ZDOOV����� �� �� �� ��

�����,QVXODWLRQ�EHQHDWK�DWWLF�SODWIRUPV��H�J���+9$&�SODWIRUPV��ZDONZD\V����5����LQ�&=��������5����LQ�&=����� � � � � 
�����5HGXFHG�WKHUPDO�EULGJLQJ�DW�DERYH�JUDGH�ZDOOV�VHSDUDWLQJ�FRQGLWLRQHG�IURP�XQFRQGLWLRQHG�VSDFH��ULP���EDQG�MRLVWV�H[HPSWHG��XVLQJ�RQH�RI�

WKH�IROORZLQJ�RSWLRQV�����
������&RQWLQXRXV�ULJLG�LQVXODWLRQ��LQVXODWHG�VLGLQJ��RU�FRPELQDWLRQ�RI�WKH�WZR���

��5���LQ�&OLPDWH�=RQHV���WR������5���LQ�&OLPDWH�=RQHV���WR�������������OR�� �� �� �� ��

������6WUXFWXUDO�,QVXODWHG�3DQHOV��6,3V������OR�� �� �� �� ��
������,QVXODWHG�&RQFUHWH�)RUPV��,&)V������OR�� �� �� �� ��
������'RXEOH�ZDOO�IUDPLQJ��������OR�� �� �� �� ��
������$GYDQFHG�IUDPLQJ��LQFOXGLQJ�DOO�RI�WKH�LWHPV�EHORZ� 
�����D�$OO�FRUQHUV�LQVXODWHG���5���WR�HGJH�����AND� � � � � 
�����E�$OO�KHDGHUV�DERYH�ZLQGRZV�	�GRRUV�LQVXODWHG���5���IRU��[��IUDPLQJ�RU�HTXLYDOHQW�FDYLW\�

ZLGWK��DQG���5���IRU�DOO�RWKHU�DVVHPEOLHV��H�J���ZLWK��[��IUDPLQJ������AND� � � � � 

�����F�)UDPLQJ�OLPLWHG�DW�DOO�ZLQGRZV�	�GRRUV�WR�RQH�SDLU�RI�NLQJ�VWXGV��SOXV�RQH�SDLU�RI�MDFN�VWXGV�
SHU�ZLQGRZ�RSHQLQJ�WR�VXSSRUW�WKH�KHDGHU�DQG�VLOO�����AND� � � � � 

�����G�$OO�LQWHULRU���H[WHULRU�ZDOO�LQWHUVHFWLRQV�LQVXODWHG�WR�WKH�VDPH�5�YDOXH�DV�WKH�UHVW�RI�WKH�
H[WHULRU�ZDOO�����AND� � � � � 

�����H�0LQLPXP�VWXG�VSDFLQJ�RI����LQ��R�F��IRU��[��IUDPLQJ�LQ�DOO�&OLPDWH�=RQHV�DQG��LQ�&OLPDWH�
=RQHV���WKURXJK�������LQ��R�F��IRU��[��IUDPLQJ���� � � � � 

 



�
(1(5*<�67$5�&HUWLILHG�+RPHV��9HUVLRQ����5HY������
7KHUPDO�(QFORVXUH�6\VWHP�5DWHU�&KHFNOLVW�

(IIHFWLYH�IRU�KRPHV�SHUPLWWHG�VWDUWLQJ����������� 5HYLVHG������������ � 3DJH���RI���� � ��������

5. Air Sealing� Must 
Correct 

Builder 
Verified 1 

Rater 
Verified N/A 

����3HQHWUDWLRQV�WR�XQFRQGLWLRQHG�VSDFH�IXOO\�VHDOHG�ZLWK�VROLG�EORFNLQJ�RU�IODVKLQJ�DV�QHHGHG�DQG�JDSV�VHDOHG�ZLWK�FDXON�RU�IRDP�
������'XFW���IOXH�VKDIW� �� �� �� ��
������3OXPELQJ���SLSLQJ� �� �� �� ��
������(OHFWULFDO�ZLULQJ� �� �� �� ��
������%DWKURRP�DQG�NLWFKHQ�H[KDXVW�IDQV� �� �� �� ��
������5HFHVVHG�OLJKWLQJ�IL[WXUHV�DGMDFHQW�WR�XQFRQGLWLRQHG�VSDFH�,&$7�ODEHOHG�DQG�IXOO\�JDVNHWHG��

$OVR��LI�LQ�LQVXODWHG�FHLOLQJ�ZLWKRXW�DWWLF�DERYH��H[WHULRU�VXUIDFH�RI�IL[WXUH�LQVXODWHG�WR���5����LQ�
&=���DQG�KLJKHU�WR�PLQLPL]H�FRQGHQVDWLRQ�SRWHQWLDO��

�� �� �� ��

������/LJKW�WXEHV�DGMDFHQW�WR�XQFRQGLWLRQHG�VSDFH�LQFOXGH�OHQV�VHSDUDWLQJ�XQFRQGLWLRQHG�DQG�
FRQGLWLRQHG�VSDFH�DQG�DUH�IXOO\�JDVNHWHG���� �� �� �� ��

����&UDFNV�LQ�WKH�EXLOGLQJ�HQYHORSH�IXOO\�VHDOHG�
������$OO�DERYH�JUDGH�VLOO�SODWHV�DGMDFHQW�WR�FRQGLWLRQHG�VSDFH�VHDOHG�WR�IRXQGDWLRQ�RU�VXE�IORRU�ZLWK�

FDXON��IRDP��RU�HTXLYDOHQW�PDWHULDO��)RDP�JDVNHW�DOVR�SODFHG�EHQHDWK�DERYH�JUDGH�VLOO�SODWH�LI�
UHVWLQJ�DWRS�FRQFUHWH�RU�PDVRQU\�DQG�DGMDFHQW�WR�FRQGLWLRQHG�VSDFH��������

�� �� �� ��

�������$W�WRS�RI�ZDOOV�DGMRLQLQJ�XQFRQGLWLRQHG�VSDFHV��FRQWLQXRXV�WRS�SODWHV�RU�VHDOHG�EORFNLQJ�XVLQJ�
FDXON��IRDP��RU�HTXLYDOHQW�PDWHULDO� �� �� �� ��

������'U\ZDOO�VHDOHG�WR�WRS�SODWH�DW�DOO�XQFRQGLWLRQHG�DWWLF���ZDOO�LQWHUIDFHV�XVLQJ�FDXON��IRDP��GU\ZDOO�
DGKHVLYH��EXW�QRW�RWKHU�FRQVWUXFWLRQ�DGKHVLYHV���RU�HTXLYDOHQW�PDWHULDO��(LWKHU�DSSO\�VHDODQW�
GLUHFWO\�EHWZHHQ�GU\ZDOO�DQG�WRS�SODWH�RU�WR�WKH�VHDP�EHWZHHQ�WKH�WZR�IURP�WKH�DWWLF�DERYH��

�� �� �� ��

������5RXJK�RSHQLQJ�DURXQG�ZLQGRZV�	�H[WHULRU�GRRUV�VHDOHG�ZLWK�FDXON�RU�IRDP���� �� �� �� ��
������0DUULDJH�MRLQWV�EHWZHHQ�PRGXODU�KRPH�PRGXOHV�DW�DOO�H[WHULRU�ERXQGDU\�FRQGLWLRQV�IXOO\�VHDOHG�

ZLWK�JDVNHW�DQG�IRDP� �� �� �� ��

������$OO�VHDPV�EHWZHHQ�6WUXFWXUDO�,QVXODWHG�3DQHOV��6,3V��IRDPHG�DQG���RU�WDSHG�SHU�
PDQXIDFWXUHU¶V�LQVWUXFWLRQV� �� �� �� ��

������,Q�PXOWLIDPLO\�EXLOGLQJV��WKH�JDS�EHWZHHQ�WKH�FRPPRQ�ZDOO��H�J��WKH�GU\ZDOO�VKDIW�ZDOO��DQG�WKH�
VWUXFWXUDO�IUDPLQJ�EHWZHHQ�XQLWV�IXOO\�VHDOHG�DW�DOO�H[WHULRU�ERXQGDULHV� �� �� �� ��

����2WKHU�RSHQLQJV�
�������'RRUV�DGMDFHQW�WR�XQFRQGLWLRQHG�VSDFH��H�J���DWWLFV��JDUDJHV��EDVHPHQWV��RU�DPELHQW�FRQGLWLRQV�

PDGH�VXEVWDQWLDOO\�DLU�WLJKW�ZLWK�ZHDWKHUVWULSSLQJ�RU�HTXLYDOHQW�JDVNHW� �� �� �� ��

�������$WWLF�DFFHVV�SDQHOV�DQG�GURS�GRZQ�VWDLUV�HTXLSSHG�ZLWK�D�GXUDEOH���5����LQVXODWHG�FRYHU�WKDW�LV�
JDVNHWHG��L�H���QRW�FDXONHG��WR�SURGXFH�FRQWLQXRXV�DLU�VHDO�ZKHQ�RFFXSDQW�LV�QRW�DFFHVVLQJ�WKH�
DWWLF����

�� �� �� ��

�������:KROH�KRXVH�IDQV�HTXLSSHG�ZLWK�D�GXUDEOH���5����LQVXODWHG�FRYHU�WKDW�LV�JDVNHWHG�DQG�HLWKHU�
LQVWDOOHG�RQ�WKH�KRXVH�VLGH�RU�PHFKDQLFDOO\�RSHUDWHG���� �� �� �� ��

5DWHU�1DPH���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �5DWHU�3UH�'U\ZDOO�,QVSHFWLRQ�'DWH�� BBBBBBBBBBB��5DWHU�,QLWLDOV���BBBBBBBBBB�

5DWHU�1DPH���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �5DWHU�)LQDO�,QVSHFWLRQ�'DWH��� BBBBBBBBBBBBBBBB��5DWHU�,QLWLDOV���BBBBBBBBBB�

%XLOGHU�(PSOR\HH���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �%XLOGHU�,QVSHFWLRQ�'DWH��� �%XLOGHU�,QLWLDOV��� � �

Notes:�
��� $W� WKH� GLVFUHWLRQ� RI� WKH� 5DWHU�� WKH� EXLOGHU� PD\� YHULI\� XS� WR� HLJKW� LWHPV� VSHFLILHG� LQ� WKLV� &KHFNOLVW�� :KHQ� H[HUFLVHG�� WKH� EXLOGHU¶V�

UHVSRQVLELOLW\�ZLOO�EH�IRUPDOO\�DFNQRZOHGJHG�E\�WKH�EXLOGHU�VLJQLQJ�RII�RQ�WKH�FKHFNOLVW�IRU�WKH�LWHP�V��WKDW�WKH\�YHULILHG��
��� For Prescriptive Path: $OO� ZLQGRZV�� GRRUV�� DQG� VN\OLJKWV� VKDOO�PHHW� RU� H[FHHG�(1(5*<�67$5�3URJUDP�5HTXLUHPHQWV� IRU� 5HVLGHQWLDO�

:LQGRZV��'RRUV��DQG�6N\OLJKWV�±�9HUVLRQ�����DV�RXWOLQHG�DW�ZZZ�HQHUJ\VWDU�JRY�ZLQGRZV��For Performance Path: $OO�ZLQGRZV��GRRUV�DQG�
VN\OLJKWV�VKDOO�PHHW�RU�H[FHHG�WKH�FRPSRQHQW�8�IDFWRU�DQG�6+*&�UHTXLUHPHQWV�VSHFLILHG�LQ�WKH������,(&&�±�7DEOH����������,I�QR�1)5&�
UDWLQJ�LV�QRWHG�RQ�WKH�ZLQGRZ�RU�LQ�SURGXFW�OLWHUDWXUH��H�J���IRU�VLWH�EXLOW�IHQHVWUDWLRQ���VHOHFW�WKH�8�IDFWRU�DQG�6+*&�YDOXH�IURP�7DEOHV���
DQG�����UHVSHFWLYHO\��LQ������$6+5$(�)XQGDPHQWDOV��&KDSWHU�����6HOHFW�WKH�KLJKHVW�8�IDFWRU�DQG�6+*&�YDOXH�DPRQJ�WKH�YDOXHV�OLVWHG�
IRU� WKH�NQRZQ�ZLQGRZ�FKDUDFWHULVWLFV��H�J��� IUDPH� W\SH��QXPEHU�RI�SDQHV��JODVV�FRORU��DQG�SUHVHQFH�RI� ORZ�H�FRDWLQJ���1RWH� WKDW� WKH�8�
IDFWRU�UHTXLUHPHQW�DSSOLHV�WR�DOO�IHQHVWUDWLRQ�ZKLOH�WKH�6+*&�RQO\�DSSOLHV�WR�WKH�JOD]HG�SRUWLRQ��7KH�IROORZLQJ�H[FHSWLRQV�DSSO\��
D�� $Q�DUHD�ZHLJKWHG�DYHUDJH�RI�IHQHVWUDWLRQ�SURGXFWV�VKDOO�EH�SHUPLWWHG�WR�VDWLVI\�WKH�8�IDFWRU�UHTXLUHPHQWV��
E�� $Q�DUHD�ZHLJKWHG�DYHUDJH�RI�IHQHVWUDWLRQ�SURGXFWV�������JOD]HG�VKDOO�EH�SHUPLWWHG�WR�VDWLVI\�WKH�6+*&�UHTXLUHPHQWV��
F�� ���VTXDUH� IHHW�RI�JOD]HG� IHQHVWUDWLRQ�SHU�GZHOOLQJ�XQLW�VKDOO�EH�H[HPSW� IURP� WKH�8�IDFWRU�DQG�6+*&�UHTXLUHPHQWV��DQG�VKDOO�EH�

H[FOXGHG�IURP�DUHD�ZHLJKWHG�DYHUDJHV�FDOFXODWHG�XVLQJ�D��DQG�E���DERYH��
G�� 2QH�VLGH�KLQJHG�RSDTXH�GRRU�DVVHPEO\�XS�WR����VTXDUH�IHHW�LQ�DUHD�VKDOO�EH�H[HPSW�IURP�WKH�8�IDFWRU�UHTXLUHPHQWV�DQG�VKDOO�EH�

H[FOXGHG�IURP�DUHD�ZHLJKWHG�DYHUDJHV�FDOFXODWHG�XVLQJ�D��DQG�E���DERYH��
H�� )HQHVWUDWLRQ�XWLOL]HG�DV�SDUW�RI�D�SDVVLYH�VRODU�GHVLJQ�VKDOO�EH�H[HPSW� IURP� WKH�8�IDFWRU�DQG�6+*&�UHTXLUHPHQWV��DQG�VKDOO� EH�

H[FOXGHG�IURP�DUHD�ZHLJKWHG�DYHUDJHV�FDOFXODWHG�XVLQJ�D��DQG�E���DERYH��([HPSW�ZLQGRZV�VKDOO�EH� IDFLQJ�ZLWKLQ����GHJUHHV�RI�
WUXH�6RXWK�DQG�GLUHFWO\�FRXSOHG�WR�WKHUPDO�VWRUDJH�PDVV�WKDW�KDV�D�KHDW�FDSDFLW\�!����EWX���IW�[R)�DQG�SURYLGHG�LQ�D�UDWLR�RI�DW�OHDVW�
��VT��IW��SHU�VT��IW��RI�6RXWK�IDFLQJ�IHQHVWUDWLRQ��*HQHUDOO\��WKHUPDO�PDVV�PDWHULDOV�ZLOO�EH�DW�OHDVW���LQ��WKLFN���



4. Air Leakage Testing
The building or dwelling unit shall 
be tested and verified as having 
an air leakage rate of not 
exceeding 3 air changes per hour.

• Testing shall be conducted with a blower door 
• Where required by the code official, testing shall be conducted by an approved third party. 
• A written report of the results of the test shall be signed by the party conducting the test and provided to the code official. 

Testing shall be performed at any time after creation of all penetrations of the building thermal envelope.



5. Duct Sealing
Seal your ducts, air handlers, and filter box 
(R403.2.2). 
If your HVAC contractor also does 
commercial work this should be no problem 
for them.  
Specify mastic to seal your ducts, 
contractors we have worked with say mastic 
saves them time and provides for better 
sealing.

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par005.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par005.htm




See How 
Happy He Is?







6. Duct Leakage Testing
Confirm duct tightness with performance 
testing (unless the ducts and air handlers are 
located entirely within the thermal 
enclosure). (R403.2.2). 
Test one of your current duct installations to 
benchmark your current leakage, you’ll be 
amazed at how much your ducts leak! 
 A Home Energy Rater can perform your 
benchmark testing.

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par005.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par005.htm




7. Framing is not Duct Work
Building framing cavities are not to be used 
as supplies, returns or plenums. (R403.2.3). 
Take this opportunity to rethink your duct 
layouts, look to simplify and eliminate 
conflicts with structural elements. 
Many contractors we work with have 
actually saved money by framing with the 
duct work in mind and simplified duct 
systems.

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par007.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par007.htm


8. Mechanical Ventilation
A typical home will require about 15 cfm per 
person of fresh outdoor air to be distributed 
by continuous mechanical ventilation to 
meet the requirements of the International 
Residential Code or International Mechanical 
Code. (R403.5) (M1507.3) 
This can be accomplished with a centrally 
located quiet exhaust fan, an interconnected 
system to the air handler, HRV/ERV or a 
combination of devices.

Proposed Minnesota code would require a balanced mechanical ventilation:

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par013.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par013.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_15_sec007_par002.htm
http://publicecodes.citation.com/icod/irc/2012/icod_irc_2012_15_sec007_par002.htm


Balanced Ventilation
An exhaust only system and a supply only 
system or some other combination thereof 
[balance within 10% for air flow rates] 
designed to mechanically exchange indoor 
air with outdoor air...operating continuously 
or intermittently...as needed to satisfy the 
whole house ventilation rates



9. HVAC Sizing
A quality HVAC contractor should be able to provide the 
necessary documentation for proper heat loss and heat gain 
calculations and equipment sizing (R403.6), however make 
sure the HVAC contractor is provided with the correct 
information regarding the homes specifications for their 
inputs (insulation values, window specs, blower door 
results, etc.). 
The goal is an HVAC system that that is sized to maximize 
homeowner satisfaction, however bigger is not better. Have 
your contractor review the calculations and sizing with you 
and your Home Energy Rater.

https://www.acca.org/Files/?id=68
https://www.acca.org/Files/?id=68
https://www.acca.org/Files/?id=68
https://www.acca.org/Files/?id=68
http://www.acca.org/Files/?id=67
http://www.acca.org/Files/?id=67
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par015.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par015.htm
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Building-Related Complaints
• 60-80% of defect 

litigation cases are 
stimulated by failures of 
the building envelope. 
(Builder Magazine)

• $9 billion is spent 
annually on construction 
defects. (ASHRAE) 
Water leakage is the #1 
consequence of 
construction defects.

• The average callback 
costs contractors 
between $500-$1,500 
per home.



67 percent of homes in the U.S. have a room that’s too hot in the summer or too cold in the winter.
The kids room is freezing!!!!



67%

67 percent of homes in the U.S. have a room that’s too hot in the summer or too cold in the winter.
The kids room is freezing!!!!



“My kid’s room is 
freezing!!!”

67%

67 percent of homes in the U.S. have a room that’s too hot in the summer or too cold in the winter.
The kids room is freezing!!!!



1/3

A strong third of all new home installations require a callback for the HVAC system



1/3
of all new home 
installations require a 
callback for the HVAC 
system

A strong third of all new home installations require a callback for the HVAC system



9 of 10

9 out of10 homeowners thermostats are NOT in sync.



9 of 10
Homeowners 
thermostats are 
NOT in sync

9 out of10 homeowners thermostats are NOT in sync.



10. Hot water pipe insulation

R-3 pipe insulation on most types 
of hot water piping

piping under slabs
to the kitchen
runs over 20’, 3/4” in diameter or 
larger
check the criteria for specifics. 
(R403.4.2) 

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par012.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec003_par012.htm


11. Efficient lighting
75% percent of lighting must be 
energy efficient (R404.1). Stock 
up on CFL bulbs.
Better yet - LED fixtures

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec004.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec004.htm


12. Performance alternative
Most items noted are mandatory, however trade-offs for 
insulation values, windows, airtightness, ventilation and 
other enclosure components may be done under the 
Simulated Performance Alternative (R405.1).
Mechanical system trade-offs (e.g. upgrading the furnace 
to higher efficiency) are not allowed. 
Developing your own strategies and modeling performance 
with a Home Energy Rater can result in cost effective 
solutions that meet code requirements.

http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec005.htm
http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec005.htm








Performance 
Verification



Air leakage 
testing- blower 
door

A Blower Door test can 
be used to quantify air 
leakage and potential air 
quality, durability & other 
issues.



How do we typically measure air flow - We hold our hand over the register, yup its blowing 
air!
We must be OK!



Airflow Testing

- Exhaust fans
- Supply and return flows based on comfort complaints



Duct leakage testing



HVAC Airflow Address: 140145 Coachman Avenue

A/C Size 2.5 tons
Design Air Handler Flow 1,000 CFM @ 400 CFM/ton

Branch Size Airflow (CFM) Branch Size Airflow (CFM) Pressure 
Main Floor Supplies

Living A 6" 93 6" 50
Living B 6" 93 6" 47
Living C 6" 93 6" 42

Family/Den A 6" 92 6" 37
Family/Den B 6" 92 6" 46
Master BR A 6" 85 6" 66 +4.5 pa
Master BR B 6" 85 6" 68

Master Closet 4" 40 6" 85
Master Bath 5" 65 6" 79

BR #2 6" 95 6" 65 +0.4 pa
BR #3 6" 95 6" 79 +1.2 pa

Main Bath 5" 62 6" 77

Total Supply Flow: 990 741

Returns
Living 175 110

Family/Den 175 102
Front Hall 150 95
Master A 150 65
Master B 150 67

BR #2 95 55
BR #3 95 62

Total Return Flow: 990 556

Measured Air Handler Flow: 985
     (Tested with True Flow)

CFM per ton of AC: 394
(Should be close to 400 CFM/ton)

Estimated Supply Duct Leakage: 244
(Difference between True Flow and Total Supply Flow)

Estimated Return Duct Leakage: 429
(Difference between True Flow and Total Return Flow)

Design Actual

50

Performance Testing:
Sample report of measured duct air flow compared to design
Note the differences in the Powder Room and Family Room



Leaky System 

Tight System 

97 CFM vs. !

1017 CFM!



Integrated Project Planning

Integrated Design: 
Integrated Project Planning -
When the parts fit together, the house is better. The regular way to build is a linear approach 
that moves neatly from one step to the next. The only problem is that it’s not guaranteed to 
produce the best result. How come?
Key players may not share common objectives for the project, may not understand how their 
work affects the work of others, and aren’t looking for ways to make the house more efficient 
and less costly to build and operate. 
A successful sustainable green home project begins with a common understanding of the 
project goals.

When everyone involved in the project can gather before construction begins to discuss the 
products and systems that will be installed, it helps to ensure that the entire construction team 
knows their role and plays their part in the process. 

One or two advanced planning meetings with the project team early in the design & building 
process makes installation easier and more efficient.



Integrated Design: 
Conduct all aspects of design and construction in a coordinated and methodical manner: 
The architect or designer needs to fully articulate the structure, including interior floor framing 
layout and specifications (i-joists, open-web trusses, etc.) and the HVAC designer needs to 
fully specify ducts and equipment. If floor framing is left to the framing contractor and duct 
sizes and runs left to the HVAC contractor to figure out on the job site, the chances of 
achieving high performance are low, at best.



The Rule of 1:10:100

1 = PREVENTION
Every dollar, nickel, penny, or hour spent on prevention of problems is a great investment.

10 = INSPECTION
If you let a problem develop and then find it through inspection, it costs 10 times as many dollars, nickels, 
pennies, or hours.

100 = FIELD FAILURE
If you let something fail in the field it’s another factor of 10 in time and money.

A simple way to understand the problem with brute force quality comes from a landmark 1959 study at the 
renowned Bell Labs, the research division of AT&T. Looking at years of data, they devised the “Rule of 1-10-100,” 
which compares the cost differential with finding problems during inspection and in the field, versus preventing 
them altogether.
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The Rule of 1:10:100

• 1x - Discovered  before construction

• 10X - Discovered during inspection

1 = PREVENTION
Every dollar, nickel, penny, or hour spent on prevention of problems is a great investment.

10 = INSPECTION
If you let a problem develop and then find it through inspection, it costs 10 times as many dollars, nickels, 
pennies, or hours.

100 = FIELD FAILURE
If you let something fail in the field it’s another factor of 10 in time and money.

A simple way to understand the problem with brute force quality comes from a landmark 1959 study at the 
renowned Bell Labs, the research division of AT&T. Looking at years of data, they devised the “Rule of 1-10-100,” 
which compares the cost differential with finding problems during inspection and in the field, versus preventing 
them altogether.



The Rule of 1:10:100

• 1x - Discovered  before construction

• 10X - Discovered during inspection

• 100x - Discovered during warranty

1 = PREVENTION
Every dollar, nickel, penny, or hour spent on prevention of problems is a great investment.

10 = INSPECTION
If you let a problem develop and then find it through inspection, it costs 10 times as many dollars, nickels, 
pennies, or hours.

100 = FIELD FAILURE
If you let something fail in the field it’s another factor of 10 in time and money.

A simple way to understand the problem with brute force quality comes from a landmark 1959 study at the 
renowned Bell Labs, the research division of AT&T. Looking at years of data, they devised the “Rule of 1-10-100,” 
which compares the cost differential with finding problems during inspection and in the field, versus preventing 
them altogether.



The Rule of 1:10:100

• 1x - Discovered  before construction

• 10X - Discovered during inspection

• 100x - Discovered during warranty

• 1000X - Discovered by attorney

1 = PREVENTION
Every dollar, nickel, penny, or hour spent on prevention of problems is a great investment.

10 = INSPECTION
If you let a problem develop and then find it through inspection, it costs 10 times as many dollars, nickels, 
pennies, or hours.

100 = FIELD FAILURE
If you let something fail in the field it’s another factor of 10 in time and money.

A simple way to understand the problem with brute force quality comes from a landmark 1959 study at the 
renowned Bell Labs, the research division of AT&T. Looking at years of data, they devised the “Rule of 1-10-100,” 
which compares the cost differential with finding problems during inspection and in the field, versus preventing 
them altogether.



Q&A



Thank You!


