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Canadian	  Wood	  Council	  
Increase	  Market	  Access-‐	  Through	  the	  applica3on	  of	  technical	  exper3se	  to	  
specific	  market	  access	  challenges	  and	  opportuni3es,	  increase	  access	  and	  
capability	  of	  the	  design	  and	  regulatory	  sectors	  to	  be=er	  understand	  how	  
wood	  can	  be	  used	  in	  construc3on.	  



Represents Over 1200 Manufacturers 

Canadian	  Wood	  Council	  
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Wood	  WORKS!	  Mission	  

• Educate	  
• Influence	  
• Provide	  Technical	  
Exper9se	  

• Ensure	  
sustainable	  cost-‐
effec9ve	  wood	  
systems	  
considered	  



Education / Advocacy 
•  Ongoing Technical support  
•  Engineering and 

Architecture Educators 
and Students 

•  Existing Practitioners 
•  Construction Trades 
•  Building officials, 

Inspectors and Regulatory 
agencies 

•  Contractors 
•  Developers / Owners 
•  Codes and Standards 

transferability 
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Highly	  insulated	  walls…	  
– Have	  increased	  poten9al	  for	  condensa9on	  on	  
sheathing	  	  
• Reduced	  heat	  loss	  from	  living	  space	  	  
•  Lower	  sheathing	  temperature	  
• When	  there	  is	  a	  large	  amount	  of	  air	  leakage	  from	  
living	  space	  

– Reduced	  drying	  capacity	  
• With	  a	  larger	  amount	  of	  insula9on	  	  
• Par9cularly	  when	  low-‐permeance	  materials	  used	  

Properly	  designed	  walls	  mi4gate	  these	  concerns.	  
The	  Guide	  and	  the	  Calculator	  will	  help	  design	  
wood	  walls	  properly.	  



www.cwc.ca/wtd	  	  
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Purpose	  of	  wall	  thermal	  design	  calculator	  	  

To	  provide	  designers	  with	  climate-‐zone	  appropriate	  
insulated	  wall	  assembly	  solu9ons:	  
	  
•  easily	  comparable	  with	  prescrip9ve	  energy	  
efficiency	  requirements	  (NECB,	  NBC,	  Provincial)	  

•  with	  a	  climate	  specific	  durability	  assessment	  
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Edmonton	  
Zone:	  7A	  
HDD:	  5120	  
MI:	  0.48	  

Vancouver:	  
Zone:	  4	  
HDD:	  2950	  
MI:	  1.69	   Toronto	  

Zone:	  5	  
HDD:	  3800	  
MI:	  0.87	  

Montreal	  
Zone:	  6	  
HDD:	  4500	  
MI:	  0.93	  

St	  John’s	  	  
Zone:	  6	  
HDD:	  4800	  	  	  
MI:	  1.41	  

Climate	  zones	  (HDD	  18	  °C)	  and	  modelled	  ci4es	  
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Robert	  Jonkman	   	  Canadian	  Wood	  Council	  
Andy	  Oding	  	   	  Building	  Knowledge	  Canada	  
Gord	  Cooke 	   	  Building	  Knowledge	  Canada	  
Chris	  Timusk	   	  Timusk	  Consul9ng	  /	  George	  Brown	  College	  

Candice	  Luck	   	  buildABILITY	  Corpora9on	  
Robert	  Fiorino	   	  buildABILITY	  Corpora9on	  
Michael	  Lio	  	   	  buildABILITY	  Corpora9on	  
	  

Project	  team	  
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BJ Yeh    APA – The Engineered Wood Association 
Bob Wilson   R.S. Wilson Building Inspection & Consulting Inc. 
Christopher McLellan  Natural Resources Canada 
David Birmingham  APA – The Engineered Wood Association 
Dave Henderson  Brookfield Homes 
Gary Sharp   Canadian Home Builder’s Association 
Gillian Haley   ERA Architects Inc. 
John Hockman   JLHockman Consulting Inc. 
Jieying Wang   FPInnovations 
Paul Smith   Mattamy Homes Limited 
Richard Kadulski  Solplan Review 
Todd Rogers   City of St. Catharines 
Salvatore Ciarlo  Owens Corning Canada 
Silvio Plescia   Canada Mortgage and Housing  Corporation 
 
 

Steering	  commikee	  

16	  



Effec4ve	  thermal	  insula4on:	  
To	  be	  adopted	  
in	  these	  
provinces	  2014	  

To	  be	  adopted	  
in	  these	  
provinces	  2015	  
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Plan	  for	  Adop4on	  of	  Energy	  Codes	  	  

“	  	  Both	  the	  NECB	  and	  energy	  efficiency	  
requirements	  for	  houses	  and	  small	  buildings	  in	  
the	  NBC	  are	  proposed	  to	  be	  adopted	  as	  
published	  to	  support	  consistent	  applica9on	  of	  
these	  codes	  across	  Canada.	  	  
	  h4p://www.municipalaffairs.alberta.ca/CP_Energy_Codes_InformaGon.cfm	  
	  
	   18	  



	  

NOTICE	  is	  hereby	  given	  that	  amendments	  to	  the	  Nova	  Sco9a	  Building	  
Code	  Regula9ons	  (the	  Building	  Code)	  made	  pursuant	  to	  the	  Building	  Code	  Act,	  Chapter	  46,	  
R.S.N.S.	  1989	  are	  intended	  to	  be	  prescribed	  by	  me,	  Frank	  Corbek,	  Minister	  of	  Nova	  Sco9a	  
Labour	  and	  Advanced	  Educa9on,	  to	  come	  into	  effect	  throughout	  the	  Province	  of	  Nova	  
Sco9a	  on	  December	  31,	  2013.	  	  
These	  amendments	  adopt	  the	  	  
•	  1st	  Revisions	  and	  Errata	  to	  the	  Na9onal	  Building	  Code	  of	  Canada	  2010	  and	  the	  Na9onal	  
Plumbing	  Code	  of	  Canada	  2010	  effec9ve	  on	  December	  31,	  2013.	  	  
	  
•	  Na9onal	  Energy	  Code	  for	  Buildings	  2011	  with	  the	  1st	  Revisions	  and	  Errata.	  	  
Amendments	  and	  the	  	  

Na4onal	  Energy	  Code	  for	  Buildings…	  	  December	  31,	  2013	  	  
Houses	  and	  Small	  Buildings…	   	   	  December	  31,	  2014...	  	  

h4p://novascoGa.ca/lae/buildingcode/	  	   19	  



	  
	  Large	  Residen4al,	  Industrial,	  Commercial	  and	  Ins4tu4onal	  
Buildings	  (Part	  3)	  –December	  20,	  2013	  	  

•  2011	  NaGonal	  Energy	  Code	  for	  Buildings	  (NECB)	  	  or	  
•  ASHRAE	  90.1(2010)	  

Housing	  and	  Small	  Buildings	  (Part	  9)	  -‐	  December	  19,	  2014	  	  
	  

•  Effec9ve	  December	  19,	  2014,	  BC	  has	  adopted	  [NBC	  9.36,	  
amended	  Dec	  2012].	  
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Quebec	  Energy	  requirements	  
	  Aug	  30	  2012	  

11.2.2.1.	  Thermal	  Resistance	  of	  Building	  Components:	  
Walls	  have	  a	  Total	  thermal	  resistance	  (RSIT)	  of	  either:	  
•  4.31	  (R24.5)	  for	  <6000	  HDD	  or	  	  
•  5.11	  (R29.0)	  for	  ≥6000	  HDD	  	  	  
	  
11.2.3.1.	  Thermal	  Bridges	  in	  Walls:	  	  
Wood	  framing	  must	  be	  covered	  in	  insula9ng	  material	  
having	  a	  thermal	  resistance	  of	  either:	  	  
•  RSI	  0.53	  (R3)	  where	  studs	  are	  ≥	  600	  mm	  	  	  
•  RSI	  0.70	  (R4)	  where	  studs	  are	  <	  600	  mm	  
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City	  of	  Vancouver	  –	  Jan	  2014	  
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Houses:	  Reff	  22	  
Other	  than	  houses:	  	  Reff	  20	  
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SB-‐12	  	  

Nominal	  insula9on	  values	  24	  



Nominal	  vs	  Effec9ve	  R-‐values	  
Nominal	  R-‐value:	  
Installed	  R-‐value	  of	  the	  
insula9on	  components	  
only,	  as	  labelled	  on	  the	  
product.	  
	  
Example:	  R19/20	  baks	  
R19	  bac	  (wood	  studs)	  
R20	  bac	  (metal	  studs)	  

Effec4ve	  R-‐value:	  
R-‐value	  including	  the	  
contribu9on	  of	  framing	  
members	  (spacing	  and	  
material	  type)	  
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Reff	   Framing	  material	   Stud	  spacing	   Nominal	  Insula9on	  	  
(cavity	  +	  cont.	  exterior)	  

1	   16.6	   2x6	  wood	  studs	   16”	  std	  framing	   R19	  +	  0	  =	  R19	  

2	   17.9	   2x6	  wood	  studs	   24”	  adv	  framing	   R19	  +	  0	  =	  R19	  

3	   10.4	   2x6	  metal	  studs	   16”	  std	  framing	   R20	  +	  0	  =	  R20	  

Effec9ve	  R-‐values	  are	  based	  on	  	  	  
framing	  material	  and	  framing	  spacing	  	  

Based	  on	  the	  	  	  	  	  	  	  	  examples	  in	  NBC	  A-‐9.36.2.4,	  	  using	  brick	  and	  airspace	  for	  all	  
assemblies	  with	  Gypsum	  sheathing	  outside	  and	  inside	  .	   26	  



156	  unique	  assemblies	  	  
• Brick	  and	  Vinyl	  Cladding	  
• High	  performance	  2x4,	  2x6,	  2x8	  
• Bak	  and	  Spray	  Foam	  
• Wood	  and	  Insulated	  Sheathings	  (EPS,	  XPS,	  Polyiso,	  
mineral	  wool)	  

• Cross	  Laminated	  Timber	  Sample	  
• Advanced	  framing 
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www.cwc.ca/wtd	  	  

Skip	  to	  Durability	  

Skip	  to	  View	  results	  
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…and	  assembly	  RSI	  and	  R	  
values.	  
	  

	  

Wall	  assembly	  
components...	  
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Effec9ve	  insula9on	  
for	  NECB	  and	  NBC	  
9.36	  
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Also	  displays	  nominal	  
and	  total	  insula9on	  
values:	  
•  nominal	  	   	  (ON)	  
•  total	  	  	  	  	  	  	  	   	  (QB)	  
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Nominal	  thermal	  insula4on:	  

Thermal	  resistance	  of	  “insula4on”	  only	  

“Centre	  of	  cavity”	  thermal	  resistance	  	  
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Advanced	  
framing	  op9ons	  
to	  increase	  Reff	  
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Durability	  
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1. 	  	  	  	  	  	  	  	  Outboard:	  Inboard	  ra9o	  
2. 	  	  	  	  	  	  	  	  Hygrothermal	  	  	  modelling	  
3. 	  	  	  	  	  	  	  	  Low	  perm	  exterior	  sheathing	  

47	  



1. 	  	  	  	  	  	  	  	  Outboard:	  Inboard	  ra9o	  
2. 	  	  	  	  	  	  	  	  Hygrothermal	  	  	  modelling	  

48	  



Durability	  –	  Outboard	  :	  Inboard	  
9.25.5	  	  Proper4es	  and	  Posi4on	  of	  Materials	  in	  the	  
Building	  Envelope	  
	  
9.25.5.1:	  	  	  For	  materials	  with…	  
•  Low	  air	  leakage	  characteris9cs 	  (<	  0.1	  L/s)	  	  	  	  and	  
•  Low	  water	  vapour	  permeance 	  (<	  60	  ng/(Pa	  s	  m2)	  
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9.25.5	  	  Proper4es	  and	  Posi4on	  of	  Materials	  in	  the	  
Building	  Envelope	  
	  

Durability	  –	  Outboard	  :	  Inboard	  
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Outboard	  to	  inboard	  ra9o	  for	  most	  of	  
Canada’s	  popula9on	  is	  20%	  to	  30%	  

Table	  9.25.5.2.	  

Durability	  –	  Outboard	  :	  Inboard	  
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1. 	  	  	  	  	  	  	  	  Outboard:	  Inboard	  ra9o	  
2. 	  	  	  	  	  	  	  	  Hygrothermal	  	  	  modelling	  
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The	  WUFI	  Pro	  soyware	  package	  from	  the	  Fraunhofer	  Ins9tute	  for	  
Building	  Physics	  in	  Germany	  (www.wufi.de)	  is	  one	  of	  the	  most	  
widely	  used	  hygrothermal	  models	  in	  the	  building	  science	  
community.	   54	  
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Is	  this	  wall	  a	  durable	  wall	  in	  Climate	  Zone	  7A?	  

R24	  bac	  
cavity	  

R5	  XPS	  	  
“low	  perm”	  
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R24	  +	  5	  has	  good	  	  wufi	  
hygrothermal	  modeling	  
results	  
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R24	  +	  5	  fails	  outboard	  
inboard	  ra4o	  
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Reducing	  
cavity	  
insula9on	  
increases	  
“Outboard:	  
Inboard”	  
ra9o	  
sufficiently	  	  

R19	  +	  5	  
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Not	  using	  
low-‐perm	  
exterior	  
insula9on	  
removes	  
requirement	  
for	  ra9o,	  but	  
wufi	  analysis	  
has	  some	  
improvement	  
sugges9ons.	  	  

R22	  +	  0	  
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Increasing	  
exterior	  
insula9on	  
increases	  
“Outboard:	  
Inboard”	  
ra9o	  
sufficiently	  	  
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URL:	  www.cwc.ca/wtd	  
Email:	  wtd@cwc.ca	  	  
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