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• Efficiency Vermont is a Registered Provider with The American 
Institute of Architects Continuing Education Systems. Credit 
earned on completion of this program will be reported to CES 
Records for AIA members. Certificates of Completion for non-AIA 
members are available on request. 

BeHer	  Buildings	  By	  Design	  2010	  

This program is registered with the AIA/CES for continuing professional 
education. As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material of 
construction or any method or manner of handling, using, distributing, or 
dealing in any material or product. Questions related to specific materials, 
methods, and services will be addressed at the conclusion of this 
presentation.	  

Learning	  ObjecLves	  

•  At	  the	  end	  of	  this	  program,	  parLcipants	  will	  be	  
able	  to:	  
– Gain	  insights	  on	  high-‐R	  value	  wall	  systems	  that	  can	  
be	  applied	  almost	  immediately.	  

– Discuss	  to	  the	  pros	  and	  cons	  of	  various	  wall	  
assemblies	  (wood	  frame,	  ICF,	  SIPS).	  

– Understand	  impact	  of	  heat,	  moisture	  and	  air	  flow	  
in	  wall	  assemblies.	  

– Gain	  facts	  about	  durability	  risks,	  cost	  factors,	  
assembly,	  and	  construcLon	  concerns.	  

Why	  High	  R-‐wall	  walls	  

•  The	  planet	  
•  Your	  wallet	  
•  Your	  security	  

•  Buildings	  consume	  40%	  of	  America’s	  energy	  

•  HeaLng	  homes	  in	  Vermont	  uses	  a	  lot	  

•  Stop	  wasLng	  energy.	  Put	  on	  a	  jacket.	  Duh.	  
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High	  R=	  About	  2x	  Code	  

Building	  Science	  

InsulaLon:	  how	  much	  

•  How	  much?	  Much	  more	  than	  normal	  prac-se	  
•  Comfort	  &	  moisture	  –	  	  

–  True	  10	  is	  usually	  enough	  in	  Zone	  6,	  but	  …..	  
•  For	  energy	  /	  environment	  /	  economics	  

–  as	  much	  as	  prac-cal	  

•  PracLcal	  constraints	  likely	  the	  limit	  
–  How	  much	  space	  available	  in	  studs?	  
– Moisture	  concerns	  
–  Fastening,	  windows:	  exterior	  sheathing	  of	  1.5”/4”	  	  

•  Increased	  insulaLon	  can	  reduce	  HVAC	  purchase/
install	  cost	  as	  well	  as	  operaLng!	  

Capital Investment vs Operating Cost 
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Underlying	  Source:	  Dr	  Ren	  Anderson,	  NREL,	  DOE	  
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Building	  Science	  2008	  
InsulaLon	  and	  Thermal	  Bridges	  	  	  	  No.	  8/65	  

But	  there	  are	  ComplicaLons	  

•  Add	  up	  the	  R-‐values	  of	  the	  layers	  to	  get	  the	  
total	  R-‐value	  of	  the	  assembly	  

•  BUT	  	  the	  actual	  thermal	  resistance	  of	  an	  
assembly	  is	  affected	  by	  
o  Thermal	  Bridges	  

o  Thermal	  Mass	  
o  Air	  Leakage	  



	  

	  

Building	  Science	  2008	  
InsulaLon	  and	  Thermal	  Bridges	  	  	  	  No.	  9/65	  

Find the thermal bridge 
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Plan	  View	  @	  rim	  joist/	  floor	  

Plan	  View	  @	  wall	  

R20	  for	  1”	  XPS	  

Note:	  some	  walls	  
show	  poly	  as	  a	  
vapor	  control	  and	  
some	  show	  paint.	  
Please	  check	  the	  
2009	  InternaLonal	  
ResidenLal	  Code	  	  
for	  recommended	  
vapor	  control.	  
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Durability	  

•  InsulaLng	  exterior	  surfaces	  of	  enclosure	  
•  CondensaLon	  occurs	  on	  cold	  surface	  
•  Drying	  occurs	  slowly	  when	  cold	  
•  Ergo...	  InsulaLng	  makes	  things	  weHer!	  

•  Air	  &	  water	  vapor	  moves	  through	  fiberglass	  
and	  cellulose	  

•  Foam	  stops	  air	  and	  slows	  vapor	  	  

Air	  Leakage	  CondensaLon	  PotenLal	  

True	  R-‐value	  

•  Includes	  realisLc	  framing	  factors	  

•  Should	  include	  airLghtness	  
– We	  don’t	  have	  a	  metric	  yet	  

2x4:	  R10	  
2x6:	  R14	  
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R20	  w/1”	  XPS	   R40	  w/4”	  PIC	  

Building	  Science	  2008	  	  
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Rimjoist	  thermal	  bridging	  
Air	  leakage	  risks	  
Air	  barrier	  

R22	  

Building	  Science	  2008	  	  

Rimjoist	  thermal	  bridging	  
Air	  leakage	  risks	  
Air	  barrier	  
Cellulose	  is	  your	  friend	  

R30	  @9.5”	  
R36	  @11.5”	  

ConstrucLon	  issues	  

VARIANT	  
SPF	  solves	  air	  leakage	  issues	  

R32	  @9.5”	  
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¾”	  vented	  cavity	  
Fibreboard	  sheathing	  

R36	  @	  12”	  

Building	  Science	  2008	  	  

R16-‐R22	  

A	  few	  products	  provide	  
R30-‐40+	  
EIFS	  can	  be	  added	  to	  get	  R40	  

Building	  Science	  2008	  
FoundaLons	  and	  Basements	  	  	  	  	  No.	  31/74	  

Insulated	  Concrete	  Forms	  (ICF)	  

•  If	  you	  afford	  it,	  use	  them	  –	  	  
–  cap	  break,	  	  
–  insulaLon,	  	  
–  vapor	  retarder,	  	  
–  above	  grade	  

Building	  Science	  2008	  	  

Seal	  joints	  inide	  and	  outside	  
Furring	  strips,	  venLlated	  cavity	  

R14	  @3.5”	  EPS	  
R20	  @5.5”	  EPS	  
R36	  @11.5”	  EPS	  
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InsulaLon	  and	  Thermal	  Bridges	  	  	  	  No.	  33/65	  

Structural	  Insulated	  Panels	  

•  Advantages	  
–  Superior	  blanket	  of	  insulaLon	  
–  if	  no	  voids	  then	  no	  convecLon	  or	  windwashing	  

•  Must	  seal	  OSB	  joints	  for	  air	  barrier	  system	  
•  Therefore,	  done	  right	  =	  excellent	  
•  Small	  air	  leaks	  at	  joints	  in	  roofs	  can	  cause	  problems	  

•  Don’t	  get	  them	  too	  wet	  from	  rain	  
–  Low	  perm	  layers	  means	  limited	  drying:	  strapped	  cavity	  

Building	  Science	  2008	  
InsulaLon	  and	  Thermal	  Bridges	  	  	  	  No.	  34/65	  

Beware	  Joints	  
No	  vapor	  barriers	  

R30	  w/4”	  EPS	  
R38	  w/6”	  EPS	  

R38	  w/4.5”	  ccSPF	  
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R14	  and	  leaky	  

Small	  changes	  are	  easy	   Other	  Components	  

•  R40	  Walls	  are	  just	  one	  component!	  
– 5:10:20:40:60-‐1.5ACH	  

•  Windows	  osen	  weak	  link	  
– Triple-‐glazed	  becoming	  jusLfied	  

•  Basement	  
– Slabs	  R10	  in	  Vermont	  is	  worth	  it	  
– Walls	  should	  be	  R20	  or	  more	  if	  easy	  

•  Easy	  and	  cheap	  to	  upgrade	  vented	  aucs	  R60	  
•  AirLghtness:	  aim	  for	  1.5	  ACH@50	  	  
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Example	  PassivHaus	  SpecificaLon	  
BSC	  High-‐performance	  home	  
Highly	  Insulated	  home	  
Good	  Cold-‐climate	  home	  
Code-‐compliant	  cold	  climate	  home	  

BuildingScience.com	  

•  Search	  “High-‐R	  Walls”	  	  
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