
The	
  Global	
  Warming	
  Impact	
  of	
  
Insulation,	
  Revisited

Allison	
  A.	
  Bailes	
  III,	
  PhD















Avoiding	
  the	
  
Global	
  Warming	
  
Impact	
  of	
  
Insulation

By	
  Alex	
  Wilson,	
  
2010





Global	
  Warming	
  Potential	
  (GWP)

HFC-134a è GWP = 1,430

HFC-245fa è GWP = 1,030





"Assumptions	
  are	
  key	
  
in	
  this	
  analysis."



Assumption	
  #1

Manufacturers use
HFC-245fa for ccSPF

and
HFC-134a for XPS



Assumption	
  #2

Payback is calculated 
for additional insulation 

after 2x6 wall is 
insulated with cellulose.



Assumption	
  #3

House is heated with 
90 AFUE gas furnace.



The	
  Main	
  Problem	
  
with	
  	
  Wilson’s	
  

Payback	
  Calculations











• Cost	
  =	
  Embodied	
  GW	
  impact	
  +	
  blowing	
  agent	
  
GW	
  impact

• Savings	
  =	
  Reduction	
  of	
  GW	
  impact	
  because	
  of	
  
energy	
  savings

• Savings	
  depends	
  on	
  how	
  carbon	
  intensive	
  the	
  
energy	
  source	
  is



Energy	
  Savings	
  Ratio

• Case	
  1:	
  	
  6.54	
  MMBTU/1,000	
   sf/year	
  
• Case	
  2:	
  	
  57.3	
  MMBTU/1,000	
   sf/year	
  



è 8.8x	
  more	
  energy	
  savings	
  
è Payback	
  =	
  8.8x	
  smaller







PHIUS+	
  2015	
  R-­‐Values















Closed	
  Cell	
  SPF

• ccSPF can	
  have	
  much	
  lower	
  GW	
  impact
• Blowing	
  agents:	
  water	
  or	
  next	
  generation



XPS

• XPS	
  still	
  uses	
  134a	
  (probably)
• No	
  reason	
  to	
  use	
  it	
  because	
  there	
  are	
  good	
  
substitutes



Takeaways

• GW	
  impact	
  isn’t	
  as	
  simple	
  as	
  it	
  seemed
• Blanket	
  condemnation	
  of	
  XPS	
  &	
  ccSPF based	
  
on	
  payback	
  not	
  warranted	
  

• Avoid	
  XPS
• Use	
  ccSPF with	
  other	
  blowing	
  agents
• Use	
  David	
  White’s	
  calculator	
  for	
  more	
  refined	
  
guidance
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