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www.buildingscience.com 

G7(5H(2)6^&F*E&H/&L,&G7(5H_&

•  T/&M,,A&;*,&L(2H=&672=&-1(2=&62/L=&*,1;=&3/5H=&
H76;=&<7)6=&12(0156=&12H&216;E&A,/A5,&/7;6(H,>&

•  G7;&L,&5,;&(2&6/0,&;*(2)6&
– ](3,&A,/A5,=&A,;6=&6726*(2,=&H1E5()*;=&35,12&1(-=&
35,12&L1;,-=&67AA5(,6&

•  ?2H&5,;&6/0,&;*(2)6&/7;&
– `(,L6=&A/557;,H&L1;,-&12H&1(-&

LLL>G7(5H(2):3(,23,>3/0&

4235/67-,6&(2&B/2;,[;&

•  4235/67-,6&)"-.*"'6A13,&*,1I2)@3//5(2)&
– 12H&*,5A&L(;*&5()*I2)=&C,2I51I/2&

•  F,&6I55&2,,H&"&")%/'./-&/;*,-&;*(2)6&
– a()*;6=&1AA5(123,6=&3/0A7;,-6=&,5,C1;/-6=&,;3&

•  :I55&2,,H&;/&A-/C(H,&6/0,&0123b&
•  ',23,=&)//H&0,3*12(3156&12H&-,2,L1<5,6&L(55&
*&(+)<,&2,,H,H&./-&2,;&R,-/&

•  J-,1;&,235/67-,6&-,H73,&H,012H&c&*-6&/.&
/A,-1I/2&

LLL>G7(5H(2):3(,23,>3/0&

B5(01;,&01d,-6&

•  G,L1-,&1-3*(;,3;7-,&01)1R(2,6&

LLL>G7(5H(2):3(,23,>3/0&
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X;*,-&;*(2)6&76,&,2,-)E&

LLL>G7(5H(2):3(,23,>3/0&
TEA(315&01-M,;&G7(5H(2)&(2&
T/-/2;/&$$W&*,1;e3//5&

B121H(12&XO3,6&Z##U&

LLL>G7(5H(2):3(,23,>3/0&

456'7$,,$8&'74'

:/7-3,^&]fB12&XO3,&/.&42,-)E&4O3(,23E&

?C,-1),&%V\&MF*@0Z&

B121H1^&
9$%&$:*;&<'=";>&%'

-"7;&-?'

"#+"*$;,,/'

();$)$"#';&-'

@8)<='

LLL>G7(5H(2):3(,23,>3/0&

'88&!gB&

f,)(21&$U##&
F(22(A,)&$U$#&
h,H(3(2,&'1;&\U##&&
Xd1L1&\$##&
T/-/2;/&\###&

G7(5H(2)&:3(,23,>3/0&

F*1;&(6&/7;6(H,&5(M,&L*,-,&1-,&E/7&<7(5H(2)_&

&
&&&&4235/67-,6&&&&]/>&!Z&@&&

B/5H&

A"<'

A"<'

987">7"#'#>&B/'=.7$-'

3,$7;<"'C8&"'
D;$&E;,,'
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&

T/A&T,2&a(6;&
B/00,-3(15&12H&(26I;7I/215&0(H"6(R,&<7(5H(2)6=&B121H(12&35(01;,6&

•  F$7$<'G$&-8GH<8HG;,,');>8'PFFfQ&;/&;*,&-12),&/.&Z#"\#W=&$#W&L(;*&
75;-1"A,-./-0123,&L(2H/L6&

•  I&*)";#"'G$&-8G'+")E8)7;&*"'P5/L,6;&D"C157,&1i/-H1<5,&(2&3/5H&
35(01;,6=&(2357H(2)&.-10,&,i,3;6Q&&

•  j23-,16,&L155@-//.&$&#.,;>8&'P,6A>&<E&3/2;-/55(2)&;*,-015&<-(H)(2)Q&12H&
;$)>%=<"&'

•  :,A1-1;,&J"&>,;>8&'1(-&67AA5E&.-/0&*,1I2)&12H&3//5(2)>&&
•  D6,&8**.+;&*/'12H&-;/,$%=>&%'*8&<)8,#'./-&5()*;6&12H&,N7(A0,2;&
•  D"-.*"',N7(A0,2;@A57)&c&5()*I2)&+8G")'-"&#$>"#''
•  8/2k;&/C,-&C,2I51;,=&76,&=";<')"*8J")/'c&-"7;&-'*8&<)8,,"-'J"&>,;>8&'

•  j0A-/C,&</(5,-&12H&*=$,,")'"K*$"&*/'c&-,3/C,-&L16;,&*,1;&P,)&jT&-//06bQ&&
•  D6,&J;)$;L,"'#+""-'*8&<)8,#'./-&155&51-),&A70A6&12H&.126&12H&(0A5,0,2;&

,8G'<"7+");<.)"'=/-)8&$*'*,1I2)&12H&3//5(2)&L*,-,&1AA-/A-(1;,>&
•  D6,&1&6(0A5,&12H&3/0A13;&<7(5H(2)&./-0=&/-(,2;,H&;/&;*,&672=&L(;*&1&H,A;*&

;*1;&155/L6&H1E5()*;&*1-C,6I2)>&
LLL>G7(5H(2):3(,23,>3/0&

T*,&4235/67-,^&?2&42C(-/20,2;15&
:,A1-1;/-&

•  T*,&A1-;&/.&;*,&<7(5H(2)&;*1;&A*E6(3155E&
!"#$%$&"!&;*,&'(&"%')%&12H&"*&"%')%&
,2C(-/20,2;6>&

•  j2357H,6&155&/.&;*,&A1-;6&;*1;&01M,&7A&;*,&L155=&
L(2H/L=&-//.=&l//-=&3175M,H&m/(2;&,;3>&

•  :/0,I0,6=&(2;,-(/-&A1-II/26&156/&1-,&
,2C(-/20,2;15&6,A1-1;/-6&PA//56=&-(2M6=&,;3>Q&

G7(5H(2)&:3(,23,& &
&&&&4235/67-,6&&&&]/>&!\&@&&

B5(01;,&a/1H&h/H(n31I/2&

•  G7(5H(2)&c&:(;,&P/C,-*12)6=&;-,,6oQ&
– B-,1;,6&0(3-/35(01;,&

•  G7(5H(2)&4235/67-,&PL1556=&L(2H/L6=&-//.oQ&
– :,A1-1;,6&35(01;,6&
– +166(C,&0/H(n31I/2&

•  G7(5H(2)&42C(-/20,2;15&:E6;,06&P'`?BoQ&
– D6,&,2,-)E&;/&3*12),&35(01;,&
– ?3IC,&0/H(n31I/2&

!p@175&
!!"#$"!%&

Y/-0&c&&
h166(2)&
•  q,,A&(;&6(0A5,&
•  B*,1A,-=&,16(,-=&.16;,-&
•  Y,L,-&&

–  ;*,-015&<-(H),6=&1(-&5,1M6&
–  h1;,-(15&C/570,6&
–  3/26;-73I/2&3*155,2),6&
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&

:(R,^&Y5//-&?-,1&
;/&4235/67-,&

?-,1&
The higher the ratio, the 
more enclosure design & 
climate impact 
performance 

!g@175&!!"#$"!%&

:0155=&B/0A13;&Y/-0&
•  Y,L,-&-,6/7-3,6&
•  a,66&*,1;&5/66&12H&)1(2&

4235/67-,&?-,1&

•  ',1;&a/66^&:7-.13,&?-,1&@&f1C)&e&1(-&5,1M1),&
•  '/76,&:?^&Y?&r&Z^!&

–  j.&f:j1C)&r&%&;*,2&
r&!@%&F@B@&0Z&,235/67-,&&
r&Z@%&F@B@&0Z&l//-&1-,1&

•  XO3,&:?^Y?&r&#>$^!&
–  j.&f:j1C)&r&!&;*,2&

r&!&F@B@&0Z&,235/67-,&&
r&!@Z&F@B@&0Z&l//-&1-,1&

G7(5H(2)&:3(,23,& G7(5H(2)&:3(,23,&Z##g&&

9=;+"';&-'M)$"&<;>8&N'0";>&%'

O&")%/'E8)'*8,-'*,$7;<"?'#7;,,'

L.$,-$&%'
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&

:M(2&H/0(21;,H&

G7(5H(2)&:3(,23,&Z##g&&

G7(5H(2)&:*1A,&

•  ?5A*1<,;&:/7A&
– '&j&?&G&4&

!;/,$%=<';**"##?'J$"G'

3)8##'1"&>,;>8&'

U#.;,,/'#B$&'

-87$&;<"-'

&
4[A12H,H&+5126&

•  G,d,-&H1E5()*;=&,16(,-&C,2I51I/2&<7;&0/-,&
,235/67-,&*,1;&5/66&12H&)1(2&12H&1(-&5,1M6&

Zg@175& !!"#$"!%&

J-/7A(2)&<7(5H(2)6&

•  J-/7A(2)&72(;6&-,H73,6&*,1;&5/66@)1(2&;*-/7)*&
6*1-,H&L1556&

•  f,H73,6&-,6/7-3,&76,&A,-&72(;&
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4235/67-,&j2;-/&:7001-E&

•  4235/67-,&/u,2&H,n2,6&;*,&'@B&5/1H&
– ?-3*(;,3;7-,&H,n2,6&0166(2)=&/-(,2;1I/2=&
,235/67-,&

•  4235/67-,&78)"'*)$>*;,'./-&6M(2"H/0(21;,H&
– ',1;&l/L=&:/51-&3/2;-/5=&1(-&I)*;2,66&

•  a()*I2)=&C,2I51I/2&3-(I315&./-&H,,A&A512&

G7(5H(2)&:3(,23,&

G16(3&Y723I/26&/.&;*,&4235/67-,&

•  !>&:7AA/-;&
–  f,6(6;&12H&;-126.,-&A*E6(315&./-3,6&.-/0&(26(H,&12H&/7;&

•  Z>&B/2;-/5&
–  B/2;-/5&0166&12H&,2,-)E&l/L6&

•  %>&Y(2(6*&&
–  j2;,-(/-&12H&,[;,-(/-&&
67-.13,6&./-&A,/A5,&

•  8(6;-(<7I/2&w&1&<7(5H(2)&.723I/2&

G7(5H(2)&:3(,23,&

Functional Layers 

G16(3&4235/67-,&Y723I/26&

•  9.++8)<'
–  D"#$#<'V'<);&#E")'+=/#$*;,'E8)*"#'E)87'$&#$-"';&-'8.<'

•  a1;,-15&PL(2H=&,1-;*N71M,Q&
•  J-1C(;E&P62/L=&H,1H=&76,Q&
•  f*,/5/)(315&P6*-(2M=&6L,55Q&
•  j0A13;=&L,1-=&1<-16(/2&

•  B/2;-/5&
–  B/2;-/5&0166&12H&,2,-)E&l/L6&

•  Y(2(6*&&
–  j2;,-(/-&12H&,[;,-(/-&67-.13,6&./-&A,/A5,&

G7(5H(2)&:3(,23,&

Functional Layers 

&
&&&&4235/67-,6&&&&]/>&%!&@&&

G16(3&4235/67-,&Y723I/26&
•  :7AA/-;&

–  f,6(6;&c&;-126.,-&A*E6(315&./-3,6&.-/0&(26(H,&12H&/7;&
•  38&<)8,'

–  38&<)8,'7;##';&-'"&")%/'W8G#'

•  D;$&'P12H&6/(5&0/(6;7-,Q'
–  8-1(21),&A512,=&31A(551-E&<-,1M=&,;3>&

•  2$)'
–  B/2I27/76&1(-&<1--(,-&

•  0";<'
–  B/2I27/76&51E,-&/.&(26751I/2&

•  1;+8)&
–  G15123,&/.&L,x2)@H-E(2)&

•  Y(2(6*&&
–  j2;,-(/-&12H&,[;,-(/-&67-.13,6&./-&A,/A5,&

G7(5H(2)&:3(,23,>3/0&

Functional Layers 

&
&&&&4235/67-,6&&&&]/>&%Z&@&&
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&

X;*,-&B/2;-/5&>&&>&&>&

•  :7AA/-;&
•  38&<)8,'

–  X$)"'
•  ("&"<);>8&'
•  ()8+;%;>8&'

–  98.&-'
•  ("&"<);>8&'
•  D"W"*>8&'

–  F$%=<'
•  !$Y.#"Z%,;)"'
•  1$"G'

•  Y(2(6*&

G7(5H(2)&:3(,23,>3/0&

Functional Layers 

&
&&&&4235/67-,6&&&&]/>&%%&@&&

G16(3&4235/67-,&Y723I/26&

•  :7AA/-;&
–  f,6(6;&c&;-126.,-&A*E6(315&./-3,6&.-/0&(26(H,&12H&/7;&

•  B/2;-/5&
–  B/2;-/5&0166&12H&,2,-)E&l/L6&

•  X$&$#=''
–  I&<")$8)'V'"[<")$8)'#.)E;*"#'E8)'+"8+,"'

•  B/5/-=&6A,375123,&
•  +1d,-2=&;,[;7-,&
&

G7(5H(2)&:3(,23,>3/0&

Functional Layers 

&
&&&&

0$#<8)/'8E''

38&<)8,'X.&*>8&#'

•  X5H,-&G7(5H(2)6&
– X2,&51E,-&H/,6&&
,C,-E;*(2)&

•  ],L,-&G7(5H(2)&
– :,A1-1;,&51E,-6=&&
&&&>&>&>&6,A1-1;,&.723I/26&

G7(5H(2)&:3(,23,>3/0& &
]/>&%$&&

B*12),6&

G7(5H(2)&:3(,23,>3/0& &
%p&&

RAIC—Regina/Vancouver May 2011

Straube © buildingscience.com 9 of 38



&

T*,&K+,-.,3;&F155S&
•  Y(2(6*&/.&L*1;,C,-&
•  B/2;-/5&%+$,$-#./)

–  f1(2&3/2;-/5&51E,-&
•  +,-.,3;&<1--(,-&
•  8-1(2,H&L(;*&)1A&
•  :;/-1),&

–  ?(-&3/2;-/5&51E,-&
•  ?(-&<1--(,-&

–  T*,-015&3/2;-/5&51E,-&
•  ?M1&(26751I/2=&-1H(12;&<1--(,-6&

–  `1A/-&3/2;-/5&51E,-&
•  f,;1-H,-6=&<1--(,-6=&,;3&

•  :;-73;7-,^&12E;*(2)&;*1;&
L/-M6&

%U&G7(5H(2)&:3(,23,>3/0&

Y(-,&B/2;-/5&01E&<,&2,,H,H&
:/72H&B/2;-/5&/AI/215&

F*1;&(6&1&&
'()*"A,-./-0123,&,235/67-,_&

•  X2,&L*(3*&A-/C(H,6&*()*&5,C,56&/.&3/2;-/5&
•  +//-&3/2I27(;E&5(0(;6&A,-./-0123,&
•  +//-&3/2I27(;E&3176,6&0/6;&A-/<5,06&;//^&

– 4>)>&1(-&5,1M1),&3/2H,261I/2&
– f1(2&5,1M1),&
– :7-.13,&3/2H,261I/2&
– B/5H&L(2H/L6&

•  T*(6&3/7-6,^&3/2I27(;E&e&*()*&5,C,56&

LLL>G7(5H(2):3(,23,>3/0&

%V&G7(5H(2)&:3(,23,>3/0& \#&G7(5H(2)&:3(,23,>3/0&
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&

\!&G7(5H(2)&:3(,23,>3/0& \Z&G7(5H(2)&:3(,23,>3/0&

\%&G7(5H(2)&:3(,23,>3/0& \\&G7(5H(2)&:3(,23,>3/0&
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\$&G7(5H(2)&:3(,23,>3/0& \p&G7(5H(2)&:3(,23,>3/0&

\U&G7(5H(2)&:3(,23,>3/0&

F(2H/L&

\g&G7(5H(2)&:3(,23,>3/0&
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&

&

G7(5H(2)&:3(,23,>3/0& \V&

B/22,3I/26^&F*/&(6&(2&3*1-),&

G7(5H(2)&:3(,23,>3/0& &
&&&&4235/67-,6&&&&]/>&$#&@&

B/0A5,[(;E&(23-,16,6&H,;1(5(2)&,i/-;&@&-(6M&/.&.1(57-,&@&3/6;&
&&&&&&&&&&&&&&&&&&&&&-,H73,6&A,-./-0123,&

t &&
t & 

Enclosure Design:  
Details 

•  Details demand the same 
approach as the enclosure. 

•  Scaled drawings required at 

G7(5H(2)&:3(,23,>3/0&

+,-.,3;&F155&,[A12H,H&

G7(5H(2)&:3(,23,>3/0& $Z&

?HH(I/215&Y(-,&B/2;-/5&01E&<,&2,,H,H&
:/72H&B/2;-/5&/AI/215&
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&

+,-.,3;&F155&

•  BhD@3/23-,;,&
&<13M7A&

G7(5H(2)&:3(,23,>3/0& $%&

2&/'DHJ;,."?'"T%T'

S\'(I3]D4Q'

Q\^(9']D4Q'

_\`XI]D4Q'

+,-.,3;&F155&

•  :;,,5&:;7H&&
G13M7A&

G7(5H(2)&:3(,23,>3/0& $$& LLL>G7(5H(2):3(,23,>3/0&

2&/'DHJ;,."?'"T%T'

S\'(I3]D4Q'

Q\^(9']D4Q'

_\`XI]D4Q'
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&

&

B/2H,261I/2&c&8-E(2)&

LLL>G7(5H(2):3(,23,>3/0&

B/
0
A-
/0

(6,
&

LLL>G7(5H(2):3(,23,>3/0&

4[;,-(/-&f"C157,&
:;7H<1E&f"C157,&f1I/^&

9<"",'#<.-#'

*87+)87$#"'

<="'<=")7;,'

+")E8)7;&*"'

A88-'#<.-#?'

&8<'#8'7.*='

?2E&f"C157,=&,>)>&
pS&L//H&6;7He&
ZS&+jBr&f%#&
%Sy+:r&f%Z&
\S:+Yr&f\#&

3/2;-/56&-(6M&/.&3/2H,261I/2&

B/0A-/0(6,r&f(6M6&

LLL>G7(5H(2):3(,23,>3/0&

T6*,1;*(2)&r&T(2&w&PT(2"T/7;Qzf31C(;E@f;/;15&

:A,3(n36&

•  ]/L&L,&L(55&5//M&1;&
– f1(2&B/2;-/5&
– ?(-&Y5/L&B/2;-/5&
– T*,-015&B/2;-/5&

•  j2&6/0,&H,;1(5&

LLL>G7(5H(2):3(,23,>3/0&

42,-)E&
c&
B/0./-;&

87-1<(5(;E=&',15;*&
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&

&

D;$&'38&<)8,'

www.buildingscience.com 

f1(2&B/2;-/5&

•  ],[;&;/&6;-73;7-,=&;*,&0/6;&(0A/-;12;=&
.72H10,2;15&-,N7(-,0,2;&

•  :/7-3,&/.&012E&6,-(/76&<7(5H(2)&A-/<5,06&
•  h1m/-&(0A13;&/2&H7-1<(5(;E&
•  a/L",2,-)E&<7(5H(2)6&c&-1(2&

– 8(i,-,2;&,235/67-,&166,0<5(,6&
– f,H73,H&H-E(2)&1<(5(;E&

LLL>G7(5H(2):3(,23,>3/0&

Wall System1

Joints Elements

Perfect BarrierImperfect Barrier

Perfect Barrier
Types

Drained2 or
Screened Types

Mass or
Storage Types

Cavity3 No Cavity

Vented5 Unvented

Pressure moderated6

Ventilated4

Ventilated and pressure moderated

More mass
and more

permeability

Less mass
and lower

permeability

Face
Sealed

Concealed
Barrier

f1(2&B/2;-/5&

•  45,0,2;6&12H&m/(2;6&312&<,&
H(i,-,2;&

9/*2&:;-17<,&

h166@:;/-1),@f,6,-C/(-&F1556&

&&
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&

&

]/&<7(5H(2)&A1A,-=&l16*(2)=&L,,A*/5,6&

G7(5H(2)&:3(,23,&
 

&
&w&f1(2&B/2;-/5&p$&

G7(5H(2)&:3(,23,&
&

&
&f1(2&B/2;-/5&pp&

9.)E;*"'E";<.)"#'#.*=';#'MJ")=;&%#?'!)$+#?'"<*';)"'$7+8)<;&<'E8)'7;##'G;,,#'

Wall System1

Joints Elements

Perfect BarrierImperfect Barrier

Perfect Barrier
Types

Drained2 or
Screened Types

Mass or
Storage Types

Cavity3 No Cavity

Vented5 Unvented

Pressure moderated6

Ventilated4

Ventilated and pressure moderated

More mass
and more

permeability

Less mass
and lower

permeability

Face
Sealed

Concealed
Barrier

B1;,)/-(R1I/2&

•  45,0,2;6&12H&m/(2;6&312&<,&
H(i,-,2;&

+,-.,3;&G1--(,-&@&Y13,&:,15,H&

LLL>G7(5H(2):3(,23,>3/0&
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Straube © buildingscience.com 17 of 38



LLL>G7(5H(2):3(,23,>3/0&

I<'$#';,,';L8.<'a8$&<#?'<);&#$>8&#?'+"&"<);>8&#' Wall System1

Joints Elements

Perfect BarrierImperfect Barrier

Perfect Barrier
Types

Drained2 or
Screened Types

Mass or
Storage Types

Cavity3 No Cavity

Vented5 Unvented

Pressure moderated6

Ventilated4

Ventilated and pressure moderated

More mass
and more

permeability

Less mass
and lower

permeability

Face
Sealed

Concealed
Barrier

B1;,)/-(R1I/2&

•  45,0,2;6&12H&m/(2;6&312&<,&
H(i,-,2;&

8-1(2,H&F1556&
•  K+-,667-,&4N715(R,H&f1(263-,,2S&1-,&1&n3I/215&67<"
6,;&/.&H-1(2,H&L1556&

G7(5H(2)&:3(,23,&Z##g&
 

&
UZ&
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&

&

D"b.$)"7"&<#'E8)';'!);$&"-'O&*,8#.)"'

LLL>G7(5H(2):3(,23,>3/0&

D"b.$)"7"&<#'E8)';'1"&>,;<"-'O&*,8#.)"'

?(-"F1;,-&B/2;-/5&a1E,-6&

LLL>G7(5H(2):3(,23,>3/0&

9=$&%,"',;+'$#'<="'L"#<?'

78#<')",$;L,"'

c"G;)"'J")>*;,'

$&#<;,,;>8&';&-'G)$&B,"#d'

a1A6&12H&9/(2;6&

LLL>G7(5H(2):3(,23,>3/0&

RAIC—Regina/Vancouver May 2011
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f,C,-6,&51A6&

LLL>G7(5H(2):3(,23,>3/0& LLL>G7(5H(2):3(,23,>3/0&

?(-"F1;,-"`1A/-&

•  Xu,2&;*(2&51E,-6&
•  0*$)1'))

!>  F1;,-&3/2;-/5&PC1A/-&A,-0,1<5,=&2/;&1(-I)*;Q=&8)'
Z>  ?(-&c&L1;,-&3/2;-/5&PC1A/-&A,-0,1<5,Q=&8)'
%>  ?(-=&L1;,-&c&C1A/-&PC1A/-&(0A,-0,1<5,Q>&

•  4[10A5,6&
– G7(5H(2)&A1A,-=&72;1A,H&*/76,L-1A=&6,15,H&12H&
67AA/-;,H&*/76,L-1A=&l7(H&1AA5(,H=&A,,5&12H&6I3M&

LLL>G7(5H(2):3(,23,>3/0&

?(-"F1;,-&&
B/2;-/5&a1E,-6&

LLL>G7(5H(2):3(,23,>3/0&

9,8+"-';&-'*87+,"['

#.)E;*"#'-"7;&-'J")/'

=$%='+")E8)7;&*"T'

F2((I@e'J")/'I7+8)<;&<'
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&

&

LLL>G7(5H(2):3(,23,>3/0&

X,.$-H;++,$"-'+)8-.*<#'

;J8$-#',;+#' 8,;1(56&

•  ?(-&2&L1;,-&2&C1A/-&
;-126(I/2&0,0<-12,6&

&
?(-l/L&B/2;-/5&&&&&]/>&gZ@UV&G7(5H(2)&:3(,23,>3/0&

@8&H;-=")"-?'J;+8)'

+")7";L,"'

]78-"#<'+")E8)7;&*"'

LLL>G7(5H(2):3(,23,>3/0&

97##)%&"/'W"[$L,"'
7"7L);&"'$#'L"f")'

Y755E"1H*,-,H&1(-"L1;,-&<1--(,-&

LLL>G7(5H(2):3(,23,>3/0&

1;+8)'(")7";L,"d'
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&

h([,H&0,0<-12,&e&l7(H"1AA5(,H&

MR"&'.#"'7"7L);&"#'

E8)'<);&#$>8&#'

LLL>G7(5H(2):3(,23,>3/0&

:A-1E@T-/L,5&?AA5(,H&?(-@L1;,-&
•  :,0("A,-0,1<5,&

&
gp&G7(5H(2)&:3(,23,>3/0&

LLL>G7(5H(2):3(,23,>3/0&

3,8#"-H*",,'#+);/'

+8,/.)"<=;&"'E8;7N'

**9(X'

" D;$&'*8&<)8,'
" 2$)'38&<)8,'
" g=")7;,'38&<)8,'

" '1;+8)'38&<)8,'

B/2I27(;E&(6&M,Eb&

•  h76;&,267-,&2/&-1(2&5,1M6&
•  ?(-l/L&3/2;-/5&6*/75H&<,&16&3/2I27/76&16&
A-13I315&

•  T*,-015&3/2;-/5&
– F,&5(C,&L(;*&A,2,;-1I/26&
– h(2(0(R,&6;,,5&12H&3/23-,;,&;/&60155&5/315&

•  `1A/-&3/2;-/5&
– ]/;&;*1;&(0A/-;12;&;/&,267-,&3/2I27(;E&

LLL>G7(5H(2):3(,23,>3/0&
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&

LLL>G7(5H(2):3(,23,>3/0&

LLL>G7(5H(2):3(,23,>3/0&
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&

LLL>G7(5H(2):3(,23,>3/0&

G7(5H(2)&:3(,23,&Z##g& &
j26751I/2&12H&T*,-015&G-(H),6&&&&]/>&V$@p$&

Small metal clips 
dramatically reduce 
thermal bridging 
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&

LLL>G7(5H(2):3(,23,>3/0&

()8L,"7'

98,.>8&'

2$)'X,8G'38&<)8,'

www.buildingscience.com 

?(-&G1--(,-&:E6;,06&

•  ],,H&12&,[3,55,2;&1(-&<1--(,-&(2&155&<7(5H(2)6&
– B/0./-;&c&*,15;*&
– h/(6;7-,&@&3/2H,261I/2&
– 42,-)E&
– :/72H=&n-,=&,;3>&

•  B12k;&01M,&(;&;//&I)*;>&
•  h75IA5,&1(-&<1--(,-6&(0A-/C,&-,H72H123E&

LLL>G7(5H(2):3(,23,>3/0&
B153751I/26&./-&1&6(2)5,&6;7H&<1E=&g&u&;155=&!pS&L(H,&

?(-&0/C,6&0/-,&C1A/-&;*12&H(i76(/2b&

!$Y.#$8&'$#');)",/';'L$%'-";,'

2$)',";B;%"';,78#<';,G;/#'$#d'

LLL>G7(5H(2):3(,23,>3/0&
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&

&

!#!@175& !!"#$"!%&

?(-&5,1M1),&

•  '1-H&;/&61C,&,2,-)E&L(;*&;*,&H//-&/A,2&
•  G7(5H(2)6&),x2)&I)*;,-=&<7;&>&>&>&

– h12E&6I55&5,1M&L1E&;//&073*&
– F,&312k;&(H,2I.E&;*,&5,1M,-6&
– ],,H&;/&;,6;b&B/00(66(/2b&

•  `,2I51I/2^&h12E&;-E&;/&(0A-/C,&1(-&N715(;E&<E&
(23-,16(2)&N712I;E&
– T1-),;&)//H&1(-&L*,2&12H&L*,-,&2,,H,H&

!#Z@175& !!"#$"!%&

?(-&G1--(,-6&12H&42,-)E&
•  f,N7(-,0,2;6&

– 38&>&.8.#'h78#<'$7+8)<;&<i'

– 9<)8&%'
– 9>Y?'
– !.);L,"?'
– 2$)'I7+")7";L,"'h,";#<'$7+8)<;&<i'

•  416(5E&!@%&/.&;/;15&*,1;&5/66&(6&H7,&;/&1(-&
5,1M1),&(2&L,55"(26751;,H&<7(5H(2)&

&
?(-l/L&B/2;-/5&&&&&]/>&!#%@UV&G7(5H(2)&:3(,23,& G7(5H(2)&:3(,23,>3/0&

3877")*$;,'c.$,-$&%#N'MR"&'"[<")$8)';$)'L;))$")'$#'8&,/'+);*>*;,'#8,.>8&''
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&

&

(8,/'*87L$&"#';$)'$(/'
J;+8.)'*8&<)8,'

" ̀ .#<'L"'#";,"-';&-'

#.++8)<"-'<8'L"';$)'L;))$")'

" 38J")'78#<';)";';&-'/8.'

=;J"'J;+8)'*8&<)8,'

&
?(-l/L&B/2;-/5&&&&&!#$&G7(5H(2)&:3(,23,>3/0&

f()(H&4[;,-(/-&?(-&G1--(,-&

G7(5H(2)&:3(,23,>3/0& !#p&

G7(5H(2)&:3(,23,>3/0&
& !#g&

f//.&1(-&<1--(,-&
8,3M&5,C,5&C1A/-&3/2;-/5&0,0<-12,&-1-,5E&-,N7(-,H&(.&35/6,H&3,55&./10&76,H&
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&

G7(5H(2)&:3(,23,&Z##U&
 

&
&9/6,A*&a6I<7-,M&w&?(-l/L&&&!#V&

9<;*B'"Y"*<'

G7(5H(2)&:3(,23,>3/0&
 

&
!!#&

G7(5H(2)&:3(,23,>3/0&
 

&
!!!&

G7(5H(2)&:3(,23,>3/0&
 

&
!!Z&

387+;)<7"&<;,$j;>8&'$#'<="'78#<'"Y"*>J"'#8,.>8&'
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&

G7(5H(2)&:3(,23>3/0&
 

&
&9/6,A*&a6I<7-,M&w&?(-l/L&&&!!%& G7(5H(2)&:3(,23,>3/0&

 

G7(5H(2)&:3(,23,&
 

I&-$J$-.;,';$)'#.++,/Z"[=;.#<'+")'<"&;&<'

G7(5H(2)&:3(,23,&
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&

g=")7;,'38&<)8,'

www.buildingscience.com 

T*,-015&B/2;-/5&

•  j26751I/2&&
– :5/L6&*,1;&l/L&(2&12H&/7;&

•  F(2H/L6&
– :5/L&*,1;&l/L&(2&12H&/7;&
– B/2;-/5&6/51-&)1(2&^&155/L&/-&-,m,3;_&

•  K3//5S&-//.6&
– f,H73,&6/51-&)1(2&

•  f1H(12;&<1--(,-6&

LLL>G7(5H(2):3(,23,>3/0&

T*,-015&j26751I/2&

LLL>G7(5H(2):3(,23,>3/0&

'/L&073*&j26751I/2&

•  ',1;&Y5/L&r&?-,1&z&PT(26(H,&w&T/7;6(H,Q&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&f"C157,&
•  8/7<5,&f"C157,=&*15C,&*,1;&l/L>&?5L1E6>&
•  XAI070&H,A,2H6&/2&&

•  B/6;&/.&,2,-)E&/C,-&5(.,&/.&<7(5H(2)&
•  B/6;&/.&1HH(2)&0/-,&(26751I/2&
•  :1C(2)6&(2&0,3*12(315&,N7(A0,2;=&3/2;-/56&

LLL>G7(5H(2):3(,23,>3/0&
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&

&

T*,-015&B/2I27(;E&

•  :/0,&6*/-;&3(-37(I2)&(6&2/-0155E&;/5,-1;,H>&
•  '()*"A,-./-0123,&L1556&;/5,-1;,&.,L&
•  h1m/-&/i,2H,-6&@&L,1M&6A/;6&

– +,2,;-1I2)&651<6&P{f!Q&
– :;,,5&6;7H6&P{f!Q&
– F(2H/L6&PfZ"f%Q&

•  ?-,1&12H&5/L&f&01d,-&;/&/C,-155&6()2(n3123,&

LLL>G7(5H(2):3(,23,>3/0&

G,6;"316,&f"C157,6&./-&6;7H&L1556&

LLL>G7(5H(2):3(,23,>3/0&

G7(5H(2)&:3(,23,>3/0&

2)"'#<.-#'.#.;,,/'P_\'8T*Tk'

G7(5H(2)&:3(,23,>3/0&
2)"'<="'#<.-#'G$<=$&';'=";J$")'#<).*<.)"k'
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&

G7(5H(2)&:3(,23,&Z##g& &!Z$&

3;&'G"';$)H*88,'8.)'L.$,-$&%#k'

LLL>G7(5H(2):3(,23,>3/0&

G7(5H(2)&:3(,23,&Z##g& &
j26751I/2&12H&T*,-015&G-(H),6&&&&]/>&!ZU@p$&

T*,-015&G-(H),&4[10A5,6&
•  G153/2(,6=&,;3&
•  4[A/6,H&651<&,H),6&&

F(2H/L6&

•  X7-&0/6;&,[A,26(C,&;*,-015&<-(H),6&
•  ?570(270&(6&\"$&I0,6&16&3/2H73IC,&16&
1570(270&

•  8(O375;&;/&<7E&3/00,-3(15&1570(270&
L(2H/L6&@&37-;1(2L155&/C,-&f%>&

•  ?55/L&6/51-&*,1;&(2&
– D6,.75&(2&3/5H&L,1;*,-&
– f,N7(-,6&3//5(2)&(2&6700,-&

LLL>G7(5H(2):3(,23,>3/0&
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&

&

G7(5H(2)&:3(,23,&Z##g& &
F(2H/L6&12H&B7-;1(2L1556&&&&&]/>&!ZVg#&

T/;15&',1;&Y5/L&

glazing 
system 
U-value 

Curtain Wall Plan View 

R4 

R2.5 

R4 
R12 

R3.3 

G7(5H(2)&:3(,23,& &
F(2H/L6&12H&B7-;1(2L1556&&&&&]/>&!%#g#&

PTB!

G7(5H(2)&:3(,23,&Z##g& &
F(2H/L6&12H&B7-;1(2L1556&&&&&]/>&!%!g#&

R3 

R4 

R2 

High tech? Low tech? 

:7,,;:%$5".f"C157,6&

132 

T*,-015&G-,1M&

•  B-(I315&./-&157&L(2H/L6&
•  &|S&6*/75H&<,&0(2&&
;*,-015&<-,1M&&

!%Z&
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&

LLL>G7(5H(2):3(,23,>3/0&

• 9+;&-)",#';)"'&8<'
J")/'"Y"*>J"''

• D45'$&'</+$*;,'
*.)<;$&G;,,'=;#'DQ'

G7(5H(2)&:3(,23,>3/0&

R7 

R24 

R6 

'()*&+,-./-0123,&
e"l&%'L"f")'T'T'

R8 

Southwall 

Kawneer Visionwall 

LLL>G7(5H(2):3(,23,>3/0& LLL>G7(5H(2):3(,23,>3/0&
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&

G7(5H(2)&:3(,23,&Z##g& &
F(2H/L6&12H&B7-;1(2L1556&&&&&]/>&!%Ug#&

B/7-;,6E&/.&T*,-01+-//.&
F(2H/L6&12H&?5A,2J5166e&

:/51-&J1(2&

•  h,167-,H&<E&:'JB&
•  :/51-&)1(2&76,.75&H7-(2)&3/5H&6722E&L,1;*,-&
•  G7;&5,16;&*,1I2)&(6&2,,H,H&H7-(2)&H1EI0,&./-&
3/00,-3(15&<7(5H(2)6&

•  XC,-*,1I2)&H(63/0./-;&(6&1&-,15&-(6M&
•  h76;&6(R,&)5166&?-,1&[&:'JB&31-,.755E&

– '()*&C157,6&r&1(-&3/2H(I/2(2)&12H&H(63/0./-;&

LLL>G7(5H(2):3(,23,>3/0&

j2;,-(/-&/-&4[;,-(/-&:*1H,&
•  XA,-1<5,&:/51-&B/2;-/5&/.&L(2H/L6&01E&<,&2,3,661-E&./-&

75;-1"5/L&,2,-)E&<7(5H(2)6&
•  4[;,-(/-&:*1H,6&15L1E6&<,1;&5/L&:'JB&)51R(2)&

–  G7;&;*,&3/6;&31A(;15&12H&01(2;,2123,&&
•  j2;,-(/-&6*1H,6&H/2k;&L/-M&L,55&L(;*&)//H&L(2H/L6&

G7(5H(2)&:3(,23,>3/0&
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141 

Y755E&/A,-1<5,&6*1H,6&

'()*&f&L155=&\#W&)51R(2)&P;-(A5,Q&
B*-(,6<13*&G7(5H(2)^&
:L(;R,-512H&

?AA5(123,6&
-,H73,&
*,1I2)&

?7;/01I3&
4[;,-(/-&
<5(2H6&M(55&
3//5(2)&

h166&312&
01d,-&./-&
5/L&,2,-)E&
*/76,6&

:/51-&)1(2&(6&
76,.75&(.&
3/2;-/55,H&
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&

LLL>G7(5H(2):3(,23,>3/0& G7(5H(2)&:3(,23,&Z##g& &
F(2H/L6&12H&B7-;1(2L1556&&&&&]/>&!\pg#&

LLL>G7(5H(2):3(,23,>3/0&

`8)"'A$&-8G#'7";&#'78)"'"&")%/'*8&#.7+>8&'$&';'*8,-'*,$7;<"'

148 :/7-3,^&B1-0/HE&,;&15>&F(2H/L6&./-&'()*&+,-./-0123,&G7(5H(2)6&

3=$*;%8'I,,$&8$#'MK*"'c.$,-$&%'PQ'R'hST_'7'+")$7"<")'j8&"i'

U]5TSm?'90e3]5TP6?'1g]5TP5'

Dr#>$\=&:'JBr#>!U=&`Tr#>!#&

U]5T_5?'90e3]5T_5?'1g]5T_n'

Dr#>p#=&:'JBr#>p#=&`Tr#>p%&

U]5T45?'90e3]5T44?'1g]5Tn6'

Dr#>p#=&:'JBr#>p#=&`Tr#>p%&

G15123,&B//5(2)&c&a()*I2)&
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