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•  A*F/+*$/+1(&9*195+*$./'/P&0*4$

FFF<A5&3B&0'81&*01*<1-.$
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$

C3&./9*$Y-/B$i-B&j1/E-0$

•  A5&3B&0'$c$8&9*$N->*+(/0'4;$9+**4kO$
– C+*/9*4$.&1+-13&./9*$

•  A5&3B&0'$2013-45+*$NF/334;$F&0B-F4;$+--,kO$
– 8*D/+/9*4$13&./9*4$

– )/44&>*$.-B&j1/E-0$

•  A5&3B&0'$20>&+-0.*09/3$8?49*.4$N%[ICkO$
– =4*$*0*+'?$9-$1(/0'*$13&./9*$

– I1E>*$.-B&j1/E-0$

8&P*g$85+,/1*$I+*/$9-$l3--+$I+*/$

•  8&P*$./]*+4$

lIg$!##$W$\`#$m$$\`###$
8Ig$$$$$$$$$$$$$$$$$$$m$$ff_##$

8Ig$$$$$$$$$$$$$$$$$$m$$$$S\$###$
lIg$!\#$W!\#$m$$!__###$

!#$L$!\d$49-+*?4$

!$L$!\d$49-+*?$N./33O$

^/E-$#<`g$!$^/E-$!<`g!$

^/E-$\g!$

lIg$f#W$`#$m$$!`##$
8Ig$$$$$$$$$$$$$$m$$f!##$

!$L$!#d$49-+*?$N(-54*O$

The higher the ratio, the more 
enclosure design & climate impact 
performance 

!`"175$!!"!"!#$

8./33;$C-.D/19$l-+.$
•  l*F*+$+*4-5+1*4$
•  Y*44$(*/9$3-44$/0B$'/&0$

!n"175$
!!"!"!#$

l-+.$c$$
i/44&0'$

•  o**D$&9$4&.D3*$
•  C(*/D*+;$*/4&*+;$,/49*+$
•  l*F*+$$

–  9(*+./3$:+&B'*4;$/&+$3*/J4$
–  i/9*+&/3$>-35.*4$
–  1-049+51E-0$1(/33*0'*4$
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2013-45+*$b09+-$85../+?$

•  2013-45+*$-r*0$B*j0*4$9(*$%"C$3-/B$
– I+1(&9*195+*$B*j0*4$./44&0';$-+&*09/E-0;$
*013-45+*$

•  2013-45+*$#)-1%0-".0+,%,-+$4J&0LB-.&0/9*B$
– %*/9$s-F;$8-3/+$1-09+-3;$/&+$E'(90*44$

•  Y&'(E0';$>*0E3/E-0$1+&E1/3$,-+$B**D$D3/0$

A5&3B&0'$81&*01*$

A/4&1$l501E-04$-,$9(*$2013-45+*$

•  !<$85DD-+9$
–  ^*4&49$/0B$9+/04,*+$D(?4&1/3$,-+1*4$,+-.$&04&B*$/0B$-59$

•  \<$C-09+-3$
–  C-09+-3$./44$/0B$*0*+'?$s-F4$

•  f<$l&0&4($$
–  b09*+&-+$/0B$*W9*+&-+$$
45+,/1*4$,-+$D*-D3*$

•  6&49+&:5E-0$t$/$:5&3B&0'$,501E-0$

A5&3B&0'$81&*01*$

Functional Layers 

A/4&1$2013-45+*$l501E-04$

•  @533)-$%
–  :12"2$%R%$-+'241-%3792"0+,%4)-012%4-)#%"'2"(1%+'(%)5$%

•  Y/9*+/3$NF&0B;$*/+9(K5/J*O$
•  G+/>&9?$N40-F;$B*/B;$54*O$
•  ^(*-3-'&1/3$N4(+&0J;$4F*33O$
•  b.D/19;$F*/+;$/:+/4&-0$

•  C-09+-3$
–  C-09+-3$./44$/0B$*0*+'?$s-F4$

•  l&0&4($$
–  b09*+&-+$/0B$*W9*+&-+$45+,/1*4$,-+$D*-D3*$

A5&3B&0'$81&*01*$

Functional Layers 

$$$$2013-45+*4$$$$V-<$\T$"$$

A/4&1$2013-45+*$l501E-04$
•  85DD-+9$

–  ^*4&49$c$9+/04,*+$D(?4&1/3$,-+1*4$,+-.$&04&B*$/0B$-59$
•  B)'$-),%

–  B)'$-),%#+22%+'(%1'1-69%S)&2%
•  :+"'%N/0B$4-&3$.-&495+*O%

–  6+/&0/'*$D3/0*;$1/D&33/+?$:+*/J;$*91<$
•  T"-%

–  C-0E05-54$/&+$:/++&*+$
•  I1+$%

–  C-0E05-54$3/?*+$-,$&0453/E-0$
•  U+3)-$

–  A/3/01*$-,$F*u0'"B+?&0'$

•  l&0&4($$
–  b09*+&-+$/0B$*W9*+&-+$45+,/1*4$,-+$D*-D3*$

A5&3B&0'$81&*01*<1-.$

Functional Layers 

$$$$2013-45+*4$$$$V-<$f#$"$$
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$

Z9(*+$C-09+-3$<$$<$$<$

•  85DD-+9$
•  B)'$-),%

–  V"-1%
•  >1'1$-+.)'%
•  >-)3+6+.)'%

–  @)5'(%
•  >1'1$-+.)'%
•  :1S10.)'%

–  !"67$%
•  ="W521X6,+-1%
•  U"1&%

•  l&0&4($

A5&3B&0'$81&*01*<1-.$

Functional Layers 

$$$$2013-45+*4$$$$V-<$f!$"$$

A/4&1$2013-45+*$l501E-04$

•  85DD-+9$
–  ^*4&49$c$9+/04,*+$D(?4&1/3$,-+1*4$,+-.$&04&B*$/0B$-59$

•  C-09+-3$
–  C-09+-3$./44$/0B$*0*+'?$s-F4$

•  V"'"27%%
–  /'$1-")-%R%1Y$1-")-%25-4+012%4)-%31)3,1%

•  C-3-+;$4D*153/01*$
•  )/]*+0;$9*W95+*$

A5&3B&0'$81&*01*<1-.$

Functional Layers 

$$$$2013-45+*4$$$$V-<$f\$"$$

I"2$)-9%)4%%
B)'$-),%V5'0.)'2%

•  Z3B*+$A5&3B&0'4$
– Z0*$3/?*+$B-*4$$
*>*+?9(&0'$

•  V*F*+$A5&3B&0'$
– 8*D/+/9*$3/?*+4;$$
$$$<$<$<$4*D/+/9*$,501E-04$

A5&3B&0'$81&*01*<1-.$
$$$$2013-45+*4$$$$V-<$ff$"$$

C(/0'*4$

A5&3B&0'$81&*01*<1-.$
$$$$2013-45+*4$$$$V-<$f_$"$$
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R(*$H)*+,*19$@/33Q$
•  l&0&4($-,$F(/9*>*+$
•  C-09+-3$1-0E05&9?$

–  ^/&0$1-09+-3$3/?*+$
•  )*+,*19$:/++&*+$
•  6+/&0*B$F&9($'/D$
•  89-+/'*$

–  I&+$1-09+-3$3/?*+$
•  I&+$:/++&*+$

–  R(*+./3$1-09+-3$3/?*+$
•  IJ/$&0453/E-0;$+/B&/09$:/++&*+4$

–  [/D-+$1-09+-3$3/?*+$
•  ^*9/+B*+4;$:/++&*+4;$*91$

•  89+5195+*$1/0$:*$/0?9(&0'$

f`$A5&3B&0'$81&*01*<1-.$

l&+*$C-09+-3$./?$:*$0**B*B$
8-50B$C-09+-3$-DE-0/3$

@(/9$&4$/$(&'($D*+,-+./01*$
*013-45+*X$

•  Z0*$F(&1($D+->&B*4$(&'($3*>*34$-,$1-09+-3$
•  )--+$1-0E05&9?$3&.&94$D*+,-+./01*$

•  )--+$1-0E05&9?$1/54*4$.-49$D+-:3*.4$9--g$
– 2<'<$/&+$3*/J/'*$1-0B*04/E-0$
– ^/&0$3*/J/'*$
– 85+,/1*$1-0B*04/E-0$
– C-3B$F&0B-F4$

•  R(&4$1-5+4*g$1-0E05&9?$v$(&'($3*>*34$

FFF<A5&3B&0'81&*01*<1-.$

fS$A5&3B&0'$81&*01*<1-.$ fh$A5&3B&0'$81&*01*<1-.$
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$

_f$A5&3B&0'$81&*01*<1-.$ __$A5&3B&0'$81&*01*<1-.$

_`$A5&3B&0'$81&*01*<1-.$

@&0B-F$

_n$A5&3B&0'$81&*01*<1-.$
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A5&3B&0'$81&*01*<1-.$ _S$

C-00*1E-04g$@(-$&4$&0$1(/+'*$

A5&3B&0'$81&*01*<1-.$
$$$$2013-45+*4$$$$V-<$_h$"$

C-.D3*W&9?$&01+*/4*4$B*9/&3&0'$*a-+9$"$+&4J$-,$,/&35+*$"$1-49$
$$$$$$$$$$$$$$$$$$$$$+*B51*4$D*+,-+./01*$

q $$
q $ 

Enclosure Design: Details 

•  Details demand the same 
approach as the enclosure. 

•  Scaled drawings required at 

A5&3B&0'$81&*01*<1-.$

)*+,*19$@/33$*WD/0B*B$

A5&3B&0'$81&*01*<1-.$ `#$

l&+*$C-09+-3$./?$:*$0**B*B$
8-50B$C-09+-3$-DE-0/3$
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$

)*+,*19$@/33$

•  Ci="1-01+*9*$
$:/1J5D$

A5&3B&0'$81&*01*<1-.$ `!$

T'9%:*8+,51E%1Q6Q%
OZ%>/B[:LM%
MZ\>@%[:LM%
]Z^V/[:LM%

)*+,*19$@/33$

•  89**3$895B$$
A/1J5D$

A5&3B&0'$81&*01*<1-.$ `f$ FFF<A5&3B&0'81&*01*<1-.$

T'9%:*8+,51E%1Q6Q%
OZ%>/B[:LM%
MZ\>@%[:LM%
]Z^V/[:LM%
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C-0B*04/E-0$c$6+?&0'$

FFF<A5&3B&0'81&*01*<1-.$
C-.D+-.&4*$

FFF<A5&3B&0'81&*01*<1-.$

2W9*+&-+$^L>/35*$
895B:/?$^L>/35*$

C+&E1/3$^/E-g$

@$11,%2$5(2%
0)#3-)#"21%
$71%$71-#+,%
31-4)-#+'01%
?))(%2$5(2E%
')$%2)%#507%

I0?$^L>/35*;$*<'<$
nQ$F--B$495Bv$
\Q$)bCm$^f#$
fQw)8m$^f\$
_Q8)lm$^_#$

C-.D+-.&4*m$^&4J4$

FFF<A5&3B&0'81&*01*<1-.$

8D*1&j14$

•  V-F$F*$F&33$3--J$/9$
– ^/&0$C-09+-3$
– I&+$l3-F$C-09+-3$
– R(*+./3$C-09+-3$

•  b0$4-.*$B*9/&3$

FFF<A5&3B&0'81&*01*<1-.$

20*+'?$
c$
C-.,-+9$

65+/:&3&9?;$%*/39($
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$

:+"'%B)'$-),%

www.buildingscience.com 

^/&0$C-09+-3$

•  V*W9$9-$49+5195+*;$9(*$.-49$&.D-+9/09;$
,50B/.*09/3$+*K5&+*.*09$

•  8-5+1*$-,$./0?$4*+&-54$:5&3B&0'$D+-:3*.4$

•  i/x-+$&.D/19$-0$B5+/:&3&9?$

•  Y-FL*0*+'?$:5&3B&0'4$c$+/&0$
– 6&a*+*09$*013-45+*$/44*.:3&*4$

– ^*B51*B$B+?&0'$/:&3&9?$

FFF<A5&3B&0'81&*01*<1-.$

^/&0$C-09+-3$

•  23*.*094$/0B$x-&094$1/0$:*$
B&a*+*09$

7-(0$89+/5:*$

i/44"89-+/'*"^*4*+>-&+$@/334$
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$

V-$:5&3B&0'$D/D*+;$s/4(&0';$F**D(-3*4$

A5&3B&0'$81&*01*$
$t$^/&0$C-09+-3$nf$

A5&3B&0'$81&*01*$
$^/&0$C-09+-3$n_$

G81-7+'62E%(-"32E%25-4+01%41+$5-12%
+-1%"#3)-$+'$%4)-%#+22%&+,,2%

)*+,*19$A/++&*+$"$l/1*$8*/3*B$

FFF<A5&3B&0'81&*01*<1-.$ FFF<A5&3B&0'81&*01*<1-.$
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$

C/9*'-+&P/E-0$

•  23*.*094$/0B$x-&094$1/0$:*$
B&a*+*09$

6+/&0*B$@/334$

•  H)+*445+*$2K5/3&P*B$^/&041+**0Q$/+*$/$j1E-0/3$45:L
4*9$-,$B+/&0*B$F/334$

A5&3B&0'$81&*01*$\##h$
$7-4*D($Y4E:5+*J$t$^/&0$C-09+-3$nT$

:1_5"-1#1'$2%4)-%+%=-+"'1(%J'0,)25-1%
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$

I&+L@/9*+$C-09+-3$Y/?*+4$

FFF<A5&3B&0'81&*01*<1-.$

@7"'6,1%,+3%"2%$71%<12$E%
#)2$%-1,"+<,1%

I&+L@/9*+L[/D-+$

•  Zr*0$9(&0$3/?*+4$
•  C/0$:*$$

– @/9*+$1-09+-3$N>/D-+$D*+.*/:3*;$0-9$/&+E'(9O$

– I&+$c$F/9*+$1-09+-3$N>/D-+$D*+.*/:3*O$

– I&+;$F/9*+$c$>/D-+$N>/D-+$&.D*+.*/:3*O$

•  2W/.D3*4$
– A5&3B&0'$D/D*+;$509/D*B$(-54*F+/D;$4*/3*B$/0B$
45DD-+9*B$(-54*F+/D;$s5&B$/DD3&*B;$D**3$/0B$4E1J$

FFF<A5&3B&0'81&*01*<1-.$

I&+L@/9*+$$
C-09+-3$Y/?*+4$

FFF<A5&3B&0'81&*01*<1-.$ FFF<A5&3B&0'81&*01*<1-.$

V,5"(*+33,"1(%+8)"(2%,+32%

Royal Architectural Institute of Canada High Performance Enclosures Straube

Oct/Nov 2010 © buildingscience.com 18 of 33



6*9/&34$

•  I&+$1$F/9*+$1$>/D-+$
9+/04&E-0$.*.:+/0*4$

I&+s-F$C-09+-3$$$$$V-<$S`"ST$
A5&3B&0'$81&*01*<1-.$

F)'*+(71-1(E%8+3)-%
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FFF<A5&3B&0'81&*01*<1-.$

•  2344$/5.*$
s*W&:3*$.*.:+/0*$

i&W*B$.*.:+/0*$v$3&K5&B$

•  Zr*0$54*$.*.:+/0*4$
,-+$9+/04&E-04$

FFF<A5&3B&0'81&*01*<1-.$

8D+/?"R+-F*3$IDD3&*B$I&+"F/9*+$

•  8*.&LD*+.*/:3*$
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B,)21(*01,,%23-+9%
3),95-1$7+'1%4)+#H%
00@>V%
L :+"'%0)'$-),%
L T"-%B)'$-),%
L ̀ 71-#+,%B)'$-),%
L %U+3)-%B)'$-),%

T"-%V,)&%B)'$-),%
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I&+$A/++&*+$8?49*.4$

•  V**B$/0$*W1*33*09$/&+$:/++&*+$&0$/33$:5&3B&0'4$
– C-.,-+9$c$(*/39($

– i-&495+*$"$1-0B*04/E-0$

– 20*+'?$
– 8-50B;$j+*;$*91<$

•  C/09$./J*$&9$9--$E'(9<$

•  i53ED3*$/&+$:/++&*+4$&.D+->*$+*B50B/01?$

FFF<A5&3B&0'81&*01*<1-.$

I&+$.->*4$.-+*$9(/0$B&a54&-0e$

•  6&a54&-0$&4$+/+*3?$/$:&'$B*/3$
•  I&+$3*/J/'*$/3.-49$/3F/?4$&4e$
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$

hf"175$ !!"!"!#$

I&+$3*/J/'*$

•  %/+B$9-$4/>*$*0*+'?$F&9($9(*$B--+$-D*0$
•  A5&3B&0'4$'*u0'$E'(9*+;$:59$<$<$<$

– i/0?$4E33$3*/J$F/?$9--$.51($

– @*$1/0d9$&B*0E,?$9(*$3*/J*+4$

– V**B$9-$9*49e$C-..&44&-0e$

•  [*0E3/E-0g$i/0?$9+?$9-$&.D+->*$/&+$K5/3&9?$:?$
&01+*/4&0'$K5/0E9?$
– R/+'*9$'--B$/&+$F(*0$/0B$F(*+*$0**B*B$

h_"175$ !!"!"!#$

I&+$A/++&*+4$/0B$20*+'?$

•  ^*K5&+*.*094$
– C-0E05-54$N.-49$&.D-+9/09O$

– 89+-0'$
– 8Ea;$
– 65+/:3*;$
– I&+$b.D*+.*/:3*$N3*/49$&.D-+9/09O$

•  2/4&3?$!"f$-,$9-9/3$(*/9$3-44$&4$B5*$9-$/&+$
3*/J/'*$&0$F*33L&0453/9*B$:5&3B&0'$

I&+s-F$C-09+-3$$$$$V-<$h`"ST$
A5&3B&0'$81&*01*$ A5&3B&0'$81&*01*<1-.$

B)##1-0"+,%a5",("'62H%GN1'%1Y$1-")-%+"-%<+--"1-%"2%)',9%3-+0.0+,%2),5.)'%%
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>),9%0)#<"'12%+"-%!"#
%8+3)5-%0)'$-),%
L ̂ 52$%<1%21+,1(%+'(
%2533)-$1(%$)%<1%+"-%<+--"1-%
L B)81-%#)2$%+-1+%+'(%9)5
%7+81%8+3)-%0)'$-),%

I&+s-F$C-09+-3$$$$$hS$
A5&3B&0'$81&*01*<1-.$

^&'&B$2W9*+&-+$I&+$A/++&*+$

A5&3B&0'$81&*01*<1-.$ hh$

A5&3B&0'$81&*01*<1-.$
T#$

^--,$
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A5&3B&0'$81&*01*<1-.$
T!$ A5&3B&0'$81&*01*$\##S$

$7-4*D($Y4E:5+*J$t$I&+s-F$$$T\$

A5&3B&0'$81&*01*$\##S$
$7-4*D($Y4E:5+*J$t$I&+s-F$$$Tf$

A5&3B&0'$81&*01*$\##S$
$7-4*D($Y4E:5+*J$t$I&+s-F$$$T_$
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A5&3B&0'$81&*01*$\##S$
$7-4*D($Y4E:5+*J$t$I&+s-F$$$T`$

A5&3B&0'$81&*01*$\##S$
$7-4*D($Y4E:5+*J$t$I&+s-F$$$Tn$
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A5&3B&0'$81&*01*$

`71-#+,%B)'$-),%

www.buildingscience.com 

R(*+./3$C-09+-3$

•  b0453/E-0$$
– 83-F4$(*/9$s-F$&0$/0B$-59$

•  @&0B-F4$
– 83-F$(*/9$s-F$&0$/0B$-59$
– C-09+-3$4-3/+$'/&0$g$/33-F$-+$+*x*19X$

•  H1--3Q$+--,4$
– ^*B51*$4-3/+$'/&0$

•  ^/B&/09$:/++&*+4$

FFF<A5&3B&0'81&*01*<1-.$

R(*+./3$b0453/E-0$

FFF<A5&3B&0'81&*01*<1-.$
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$

%-F$.51($b0453/E-0$

•  %*/9$l3-F$m$I+*/$y$NR&04&B*$t$R-594&B*O$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$^L>/35*$

•  6-5:3*$^L>/35*;$(/3>*$(*/9$s-F<$I3F/?4<$
•  ZDE.5.$B*D*0B4$-0$$

•  C-49$-,$*0*+'?$->*+$3&,*$-,$:5&3B&0'$
•  C-49$-,$/BB&0'$.-+*$&0453/E-0$

•  8/>&0'4$&0$.*1(/0&1/3$*K5&D.*09;$1-09+-34$

FFF<A5&3B&0'81&*01*<1-.$

R(*+./3$C-0E05&9?$

•  8-.*$4(-+9$1&+15&E0'$&4$0-+./33?$9-3*+/9*B<$

•  %&'(LD*+,-+./01*$F/334$9-3*+/9*$,*F$

•  i/x-+$-a*0B*+4$"$F*/J$4D-94$
– )*0*9+/E0'$43/:4$Nz^!O$
– 89**3$495B4$Nz^!O$
– @&0B-F4$N^\L^fO$

•  I+*/$/0B$3-F$^$./]*+$9-$->*+/33$4&'0&j1/01*$

FFF<A5&3B&0'81&*01*<1-.$

A*49L1/4*$^L>/35*4$,-+$495B$F/334$

FFF<A5&3B&0'81&*01*<1-.$ A5&3B&0'$81&*01*<1-.$

T-1%2$5(2%525+,,9%K]Z%)Q0Qb%
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A5&3B&0'$81&*01*<1-.$

T-1%$71%2$5(2%&"$7"'%+%71+8"1-%2$-50$5-1b%
A5&3B&0'$81&*01*$\##h$ $!#h$

B+'%&1%+"-*0)),%)5-%<5",("'62b%

A5&3B&0'$81&*01*$\##h$
b0453/E-0$/0B$R(*+./3$A+&B'*4$$$$V-<$!#T"n`$

R(*+./3$A+&B'*$2W/.D3*4$
•  A/31-0&*4;$*91$
•  2WD-4*B$43/:$*B'*4$$

@&0B-F4$

•  Z5+$.-49$*WD*04&>*$9(*+./3$:+&B'*4$

•  I35.&05.$&4$_L`$E.*4$/4$1-0B51E>*$/4$
/35.&05.$

•  6&M1539$9-$:5?$1-..*+1&/3$/35.&05.$
F&0B-F4$"$15+9/&0F/33$->*+$^f<$

•  I33-F$4-3/+$(*/9$&0$
– =4*,53$&0$1-3B$F*/9(*+$
– ^*K5&+*4$1--3&0'$&0$45..*+$

FFF<A5&3B&0'81&*01*<1-.$
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A5&3B&0'$81&*01*$\##h$
@&0B-F4$/0B$C5+9/&0F/334$$$$$V-<$!!!h#$

R-9/3$%*/9$l3-F$

glazing 
system 
U-value 

Curtain Wall Plan View 

R4 

R2.5 

R4 
R12 

R3.3 

A5&3B&0'$81&*01*$
@&0B-F4$/0B$C5+9/&0F/334$$$$$V-<$!!\h#$

PTB!

A5&3B&0'$81&*01*$\##h$
@&0B-F4$/0B$C5+9/&0F/334$$$$$V-<$!!fh#$

R3 

R4 

R2 

High tech? Low tech? 

$%&&'$(!)*+^L>/35*4$

114 

R(*+./3$A+*/J$

•  C+&E1/3$,-+$/35$F&0B-F4$
•  ${Q$4(-53B$:*$.&0$$
9(*+./3$:+*/J$$

!!_$
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FFF<A5&3B&0'81&*01*<1-.$

• @3+'(-1,2%+-1%')$%
81-9%1W10.81%%
• :Lc%"'%$93"0+,%
05-$+"'&+,,%7+2%:M%

A5&3B&0'$81&*01*$\##h$
@&0B-F4$/0B$C5+9/&0F/334$$$$$V-<$!!nh#$

R7 

R24 

R6 

%&'($)*+,-+./01*$

d1e'6%<1f1-%Q%Q%

R10 

Southwall 

Kawneer Visionwall 
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A5&3B&0'$81&*01*$\##h$
@&0B-F4$/0B$C5+9/&0F/334$$$$$V-<$!!Th#$

C-5+9*4?$-,$R(*+./)+--,$
@&0B-F4$/0B$I3D*0G3/44v$

8-3/+$G/&0$

•  i*/45+*B$:?$8%GC$

•  8-3/+$'/&0$54*,53$B5+&0'$1-3B$4500?$F*/9(*+$
•  A59$3*/49$(*/E0'$&4$0**B*B$B5+&0'$B/?E.*$,-+$
1-..*+1&/3$:5&3B&0'4$

•  Z>*+(*/E0'$B&41-.,-+9$&4$/$+*/3$+&4J$

•  i549$4&P*$'3/44$I+*/$W$8%GC$1/+*,533?$
– %&'($>/35*4$m$/&+$1-0B&E-0&0'$/0B$B&41-.,-+9$

FFF<A5&3B&0'81&*01*<1-.$

b09*+&-+$-+$2W9*+&-+$8(/B*$

•  ZD*+/:3*$8-3/+$C-09+-3$-,$F&0B-F4$./?$:*$0*1*44/+?$,-+$
539+/L3-F$*0*+'?$:5&3B&0'4$

•  2W9*+&-+$8(/B*4$/3F/?4$:*/9$3-F$8%GC$'3/P&0'$
–  A59$9(*$1-49$1/D&9/3$/0B$./&09*0/01*$$

•  b09*+&-+$4(/B*4$B-0d9$F-+J$F*33$F&9($'--B$F&0B-F4$

A5&3B&0'$81&*01*<1-.$

Royal Architectural Institute of Canada High Performance Enclosures Straube

Oct/Nov 2010 © buildingscience.com 30 of 33



$

123 

l533?$-D*+/:3*$4(/B*4$

%&'($^$F/33;$_#U$'3/P&0'$N9+&D3*O$
C(+&*4:/1($A5&3B&0'g$
8F&9P*+3/0B$

IDD3&/01*4$
+*B51*$
(*/E0'$

I59-./E1$
2W9*+&-+$
:3&0B4$J&33$
1--3&0'$

i/44$1/0$
./]*+$,-+$3-F$
*0*+'?$
(-54*4$

8-3/+$'/&0$&4$
54*,53$&,$
1-09+-33*B$
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FFF<A5&3B&0'81&*01*<1-.$ A5&3B&0'$81&*01*$\##h$
@&0B-F4$/0B$C5+9/&0F/334$$$$$V-<$!\hh#$

FFF<A5&3B&0'81&*01*<1-.$

^)-1%?"'()&2%#1+'2%#)-1%1'1-69%0)'25#3.)'%"'%+%0),(%0,"#+$1%

130 
8-5+1*g$C/+.-B?$*9$/3<$@&0B-F4$,-+$%&'($)*+,-+./01*$A5&3B&0'4$

B7"0+6)%/,,"')"2%G;01%a5",("'6%KM%N%gOQ]%#%31-"#1$1-%h)'1i%

j[cQOkE%@IdB[cQKPE%U`[cQKc%

=m#<`_;$8%GCm#<!S;$[Rm#<!#$

j[cQ]cE%@IdB[cQ]cE%U`[cQ]l%

=m#<n#;$8%GCm#<n#;$[Rm#<nf$

j[cQLcE%@IdB[cQLLE%U`[cQlP%

=m#<n#;$8%GCm#<n#;$[Rm#<nf$

A/3/01*$C--3&0'$c$Y&'(E0'$
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85../+?$

•  b0B*0E,?$,501E-0/3$1-09+-3$3/?*+4$
– ^/&0;$/&+;$(*/9;$>/D-+$

•  )+->&B*$1-0E05&9?$-,$1-09+-3$3/?*+4$
– B*9/&34$

•  8*3*19$(&'($3*>*34$-,$D*+,-+./01*$
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34)5$6,+$%6705$/1,751*$*68059$

3:;0526*$/1,751*$*68059$

<5)2658$.75(/7(50$

31=>1,6*$7;0526*9$

'5)/?@$26A1,58@$70556$
/1B6@$CD05$/020,7@$
2076*$=6,0*@$07/&$

'()*+),-$./)0,/0$ E$ '()*+),-$./)0,/0 
F$
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$$$$L,/*1A(50A$$$$M1&$N$"$

$$$$L,/*1A(50A$$$$M1&$!#$"$FN$

/"-)(0%(*1"0&23425-)6)(*

+-('#-'()7*8%"#()-)*9$%#:*

;(50"5<)*=0(*>5?%(*95((0)(7*=&?25$-**

@%#:4%%$*/"&'$5A%"*

B0"0&23*425-)6)(*
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.8,7;0>/$.7(//1O$LPQ.$

34)5$6,+$%6705$/1,751*$*68059$

M170O$7;)A$)A$6$!"#$%&!'LPQ.$
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%%%&'()*+),-./)0,/0&/12$C* %%%&'()*+),-./)0,/0&/12$

P,A(*670+$R1,/5070$Q152A$
•  LS/0**0,7$7;0526*$/1,751*$

•  R1,/5070$6/7A$6A$6)5$D655)05$

•  T6),$R1,751*U$V56),$6**$=0,0756>1,A$

•  M1$W6=15$D655)05$,00+0+$

'()*+),-$./)0,/0$
P,A(*6>1,$6,+$:;0526*$'5)+-0A$$$$M1&$!N"IH$

'()*+),-$./)0,/0$G##K$$
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'()*+),-$./)0,/0$G##K$
P,A(*6>1,$6,+$:;0526*$'5)+-0A$$$$M1&$G!"IH$

9)45()*D%0"-&*

E%*65?%(*F5((0)(&* '()*+),-$./)0,/0&/12$

.75(/7(56*$P,A(*670+$<6,0*A$

•  4+W6,76-0A$
–  .(=05)15$D*6,?07$1X$),A(*6>1,$
–  )X$,1$W1)+A$7;0,$,1$/1,W0/>1,$15$%),+%6A;),-$
– Y68$A06*$Z.'$[1),7A$X15$0S/0**0,7$6)5$D655)05$A8A702$

•  :;050X150@$+1,0$5)-;7$\$0S/0**0,7$
•  .26**$6)5$*06?A$67$[1),7A$),$511XA$/6,$/6(A0$=51D*02A$

•  V1,]7$-07$7;02$711$%07$X512$56),$
–  ^1%$=052$*6805A$206,A$*)2)70+$+58),-$

–  4*%68A$(A0$+56),0+$"$W0,>*670+$/*6++),-U$.7(//1U$

P,A(*670+$2076*$=6,0*A$

'()*+),-$./)0,/0$G##K$

Same material fulfills several 
functions 

Finish (paint) 
Control (metal, foam) 
Support (metal+foam) 

R6,$D0$;)-;_=05X1526,/0$
*1%_/1A7$A8A702$
M00+$71$+026,+$7;)/?05$
=6,0*A$3I_K`a9$

R(576),%6**O$4,67128$b$c65-1,$

'()*+),-$./)0,/0&/12$
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:;0526*$R1,751*$

'()*+),-$./)0,/0&/12$

:;0526*$R1,751*$

L2)(.5$*9()5:*0&*-2)*.%&-*#(0A#5$*2)5-*M%4*

#%"-(%$*0-).*0"*=$'.0"'.*&,&-).&*

N%()*0.?%(-5"-*-25"*<$5O0"<C*

'()*+),-$./)0,/0$G##K$
d),+1%A$6,+$R(576),%6**A$$$$$M1&$E#K#$

PTB 

e,)>f0+$

•  $$

'()*+),-$./)0,/0$ d),+1%A$6,+$R(576),%6**A$$$$$M1&$E!K#$

;)-50$&*
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V076)*A$

•  P,70-56>1,$1X$=0,0756>1,A$6,+$756,A)>1,A$)A$
/5)>/6*$
– Y(A7$26),76),$/1,>,()78$1X$56),@$6)5@$7;0526*$6,+$
W6=15$/1,751*$7;51(-;$7;0$756,A)>1,U$

– LS=1A(50$6,+$=05X1526,/0$0S=0/76>1,A$-()+0$
+0A)-,05A$*0W0*$1X$/12=512)A0$

%%%&'()*+),-./)0,/0&/12$
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P,70520+)670$A(==157A$

'()*+),-$./)0,/0$G##K$
P,A(*6>1,$6,+$:;0526*$'5)+-0A$$$$M1&$EK"IH$

Small metal clips 
dramatically reduce 
thermal bridging 
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'()*+),-$./)0,/0$
d),+1%A$6,+$R(576),%6**A$$$$$M1&$H#K#$

'()*+),-$./)0,/0$G##K$
d),+1%A$6,+$R(576),%6**A$$$$$M1&$H!K#$

.(DA)**$

'()*+),-$./)0,/0&/12$

8%"A"'%'&*0"-)(0%(*5"<$)*5"G**

/"-)(.0P)"-*)Q-)(0%(*#$0?*5$$%4&*
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