
'

()*+',-./0.1234-'5346078.-7'

9.':0+3';<.28=->',?53*?'
@7704)2<-',.0/-770.'

A3)B-.7)<C'0/'D2<-.600'
E8)6F)3*';4)-34-'G0.H0.2I03'

!!!"#$%&'%()*+%,(+,"+-./

J37862I03'"'()7<0.C'
01/

J37862I03'"'()7<0.C'
01/ 02/

J37862I03'"'()7<0.C'
01/ 02/ 02/
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'

E8)6F)3*';4)-34-'

J37862I03'"'()7<0.C'
01/ 02/ 02/

02/

www.buildingscience.com 

J37862I03'"'()7<0.C'
01/ 02/ 02/

02/
3/04/

E8)6F)3*';4)-34-'%##K' '
J37862I03'23F'L+-.126'E.)F*-7''''M0?'NOPQ'

J37862I03'"'()7<0.C'
01/ 02/

05/

02/

02/
03/04/

www.buildingscience.com 
E8)6F)3*';4)-34-'%##K' '

J37862I03'23F'L+-.126'E.)F*-7''''M0?'KOPQ'

J37862I03'"'()7<0.C'
01/ 02/

06"5/

05/

02/

02/
03/04/

www.buildingscience.com 
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'

'

E8)6F)3*';4)-34-'%##K' '
J37862I03'23F'L+-.126'E.)F*-7''''M0?'ROPQ'

J37862I03'"'()7<0.C'
01/ 02/

01/
06"5/

05/

02/

02/
03/04/

www.buildingscience.com 

G011-.4)26'E8)6F)3*7'53-.*C'A7-'

SSS?E8)6F)3*;4)-34-?401'

Technology may be the problem, not the solution 

250 kWh/m2 

TAUE7'

G5A;'%##P'V'N%?Q'

G5A;'V'G26)/0.3)2'53-.*C'A7-';8.B-C'

G26)/0.3)2'W2.*-'XY4-Z'@66'53-.*C'

E8)6F)3*';4)-34-?401'

76/

J37862I03'

•  L+-.126'=.)F*-7'0/'4034.-<-'23F'7<--6'
F.212I4266C'.-F84-'H-./0.1234-'
– P['7<--6'7<8F>'U%#'=2\'V'UQ]'
– P['S00F'7<8F>'U!'=2\'V'U!$'

•  D)3F0S7'+2B-'U"B268-7'0/'2.083F'%"&?''(8*-'
+-2<'6077'

•  @).I*+<3-77'=-401-7'B-.C')1H0.<23<'27'
-346078.-')37862I03')7')34.-27-F'

E8)6F)3*';4)-34-?401'
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'

@).I*+<-3'

•  T87<')34.-27-'2).I*+<3-77'
–  J1H.0B-'2).'^826)<CZ'S+-.-')7')<'401)3*'/.01'
– 9-123F'403<.066-F'B-3I62I03'
– LCH)426'=8)6F)3*7'6-2_'-3-.*C>'+81)F)<C'

•  G0F-7'23F'7<23F2.F'2.-'=-*)33)3*'<0'F-123F'
)<'

•  G23'036C'.-266C'_30S'I*+<3-77'=C'<-7I3*'
– T87<'=-*)3'<0'<-7<'62.*-'=8)6F)3*7'

E8)6F)3*';4)-34-?401' !$O175' !!"#$"%%'

;062.'G03<.06'

•  G23'12_-'6)\6-'87-'0/'7062.'+-2<'*2)3')3'
-346078.-'F01)32<-F'=8)6F)3*7')3'12.)3-'
46)12<-7'

•  ;)*3)`423<'*6277'aDDUb&#cd'.-^8).-7'7+2F-'
)3'12.)3-'46)12<-'=8)6F)3*7>'-7H?'0Y4-7''

•  e6277'2.-2'7-6-4I03'7+086F'=-'F01)32<-F'=C'
B)-S7'23F'F2C6)*+<>'30<'7062.'+-2<'*2)3'

L+-'5346078.-Z'@3'53B).031-3<26'
;-H2.2<0.'

•  L+-'H2.<'0/'<+-'=8)6F)3*'<+2<'H+C7)4266C'
!"#$%$&"!'<+-''(&"%')%'23F'"*&"%')%'
-3B).031-3<7?'

•  J3468F-7'266'0/'<+-'H2.<7'<+2<'12_-'8H'<+-'S266>'
S)3F0S>'.00/>'f00.>'4286_-F'g0)3<'-<4?'

•  ;01-I1-7>')3<-.)0.'H2.II037'2670'2.-'
-3B).031-3<26'7-H2.2<0.7'aH0067>'.)3_7>'-<4?d'

E8)6F)3*';4)-34-'%##K' '
''''5346078.-7''''M0?'!Q'O''

G6)12<-'W02F'T0F)`42I03'

•  E8)6F)3*'h';)<-'a0B-.+23*7>'<.--7id'
– G.-2<-7'1)4.046)12<-'

•  E8)6F)3*'5346078.-'aS2667>'S)3F0S7>'.00/id'
– ;-H2.2<-7'46)12<-7'
– ,277)B-'10F)`42I03'

•  E8)6F)3*'53B).031-3<26';C7<-17'a(j@Gid'
– A7-'-3-.*C'<0'4+23*-'46)12<-'
– @4IB-'10F)`42I03'
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'

'

5346078.-'J3<.0';8112.C'

•  5346078.-'0k-3'F-`3-7'<+-'(OG'602F'
– @.4+)<-4<8.-'F-`3-7'1277)3*>'0.)-3<2I03>'
-346078.-'

•  5346078.-'.-8,/+8%9+:&//0.'7_)3"F01)32<-F'
– (-2<'f0S>';062.'403<.06>'2).'I*+<3-77'

•  W)*+I3*>'B-3I62I03'4.)I426'/0.'F--H'H623'

E8)6F)3*';4)-34-'

E27)4'l834I037'0/'<+-'5346078.-'

•  !?';8HH0.<'
–  U-7)7<'23F'<.237/-.'H+C7)426'/0.4-7'/.01')37)F-'23F'08<'

•  %?'G03<.06'
–  G03<.06'1277'23F'-3-.*C'f0S7'

•  &?'l)3)7+''
–  J3<-.)0.'23F'-m<-.)0.''
78./24-7'/0.'H-0H6-'

•  9)7<.)=8I03'n'2'=8)6F)3*'/834I03'

E8)6F)3*';4)-34-'

Functional Layers 

E27)4'5346078.-'l834I037'

•  *$;;-8</
–  0,=%=</>/<8:(=?,8/;@A=%+:&/?-8+,=/?8-./%(=%',/:('/-$</

•  W2<-.26'aS)3F>'-2.<+^82_-d'
•  e.2B)<C'a730S>'F-2F>'87-d'
•  U+-060*)426'a7+.)3_>'7S-66d'
•  J1H24<>'S-2.>'2=.27)03'

•  G03<.06'
–  G03<.06'1277'23F'-3-.*C'f0S7'

•  l)3)7+''
–  J3<-.)0.'23F'-m<-.)0.'78./24-7'/0.'H-0H6-'

E8)6F)3*';4)-34-'

Functional Layers 

'
''''5346078.-7''''M0?'!R'O''

E27)4'5346078.-'l834I037'
•  ;8HH0.<'

–  U-7)7<'h'<.237/-.'H+C7)426'/0.4-7'/.01')37)F-'23F'08<'
•  B-(<8-&/

–  B-(<8-&/.:==/:('/,(,8)A/C-!=/

•  0:%(/a23F'70)6'10)7<8.-d/
–  9.2)32*-'H623->'42H)662.C'=.-2_>'-<4?'

•  D%8/
–  G03I38087'2).'=2..)-.'

•  E,:</
–  G03I38087'62C-.'0/')37862I03'

•  F:;-8'
–  E26234-'0/'S-o3*OF.C)3*'

•  l)3)7+''
–  J3<-.)0.'23F'-m<-.)0.'78./24-7'/0.'H-0H6-'

E8)6F)3*';4)-34-?401'

Functional Layers 

'
''''5346078.-7''''M0?'%#'O''
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X<+-.'G03<.06'?''?''?'

•  ;8HH0.<'
•  B-(<8-&/

–  G%8,/
•  H,(,<8:9-(/
•  H8-;:):9-(/

–  *-$('/
•  H,(,<8:9-(/
•  0,C,+9-(/

–  I%)@</
•  J%K$=,L)&:8,/
•  F%,!/

•  l)3)7+'

E8)6F)3*';4)-34-?401'

Functional Layers 

'
''''5346078.-7''''M0?'%!'O''

E27)4'5346078.-'l834I037'

•  ;8HH0.<'
–  U-7)7<'h'<.237/-.'H+C7)426'/0.4-7'/.01')37)F-'23F'08<'

•  G03<.06'
–  G03<.06'1277'23F'-3-.*C'f0S7'

•  G%(%=@//
–  M(<,8%-8/>/,N<,8%-8/=$8?:+,=/?-8/;,-;&,/

•  G060.>'7H-486234-'
•  ,2\-.3>'<-m<8.-'
'

E8)6F)3*';4)-34-?401'

Functional Layers 

'
''''

E%=<-8A/-?//

B-(<8-&/G$(+9-(=/

•  X6F-.'E8)6F)3*7'
– X3-'62C-.'F0-7''
-B-.C<+)3*'

•  M-S-.'E8)6F)3*'
– ;-H2.2<-'62C-.7>''
'''?'?'?'7-H2.2<-'/834I037'

E8)6F)3*';4)-34-?401' '
M0?'%&''

G+23*-7'

E8)6F)3*';4)-34-?401' '
%$''
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'

'

E8)6F)3*';4)-34-?401' %Q'

6"/

1"/

4"/

3"/

L+-'p,-./-4<'D266['
•  l)3)7+'0/'S+2<-B-.'
•  G03<.06'403I38)<C'

–  !?'U2)3'403<.06'62C-.'
•  ,-./-4<'=2..)-.'
•  9.2)3-F'S)<+'*2H'
•  ;<0.2*-'

–  %?'@).'403<.06'62C-.'
•  @).'=2..)-.'

–  &?'L+-.126'403<.06'62C-.'
•  @_2')37862I03>'.2F)23<'=2..)-.7'

–  $?'j2H0.'403<.06'62C-.'
•  U-<2.F-.7>'=2..)-.7>'-<4'

•  ;<.84<8.-'423'=-'23C<+)3*'

%P'E8)6F)3*';4)-34-?401'

l).-'G03<.06'12C'=-'3--F-F'
;083F'G03<.06'0HI0326'

D+2<')7'2'+)*+'H-./0.1234-'
-346078.-q'

•  X3-'S+)4+'H.0B)F-7'+)*+'6-B-67'0/'403<.06'
•  ,00.'403I38)<C'6)1)<7'H-./0.1234-'
•  ,00.'403I38)<C'4287-7'107<'H.0=6-17'<00Z'

– 5?*?'2).'6-2_2*-'403F-372I03'
– U2)3'6-2_2*-'
– ;8./24-'403F-372I03'
– G06F'S)3F0S7'

•  L+)7'408.7-Z'403I38)<C'r'+)*+'6-B-67'

SSS?E8)6F)3*;4)-34-?401' %K'E8)6F)3*';4)-34-?401'

Very High Performance Building Enclosures for Nonresidential Buildings High Performance Enclosures April 22, 2011

Straube © buildingscience.com 7 of 33



'

%R'E8)6F)3*';4)-34-?401' &#'E8)6F)3*';4)-34-?401'

&!'E8)6F)3*';4)-34-?401' &%'E8)6F)3*';4)-34-?401'
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&&'E8)6F)3*';4)-34-?401' &$'E8)6F)3*';4)-34-?401'

&Q'E8)6F)3*';4)-34-?401' &P'E8)6F)3*';4)-34-?401'
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'

D)3F0S'

&N'E8)6F)3*';4)-34-?401' E8)6F)3*';4)-34-?401' &K'

G033-4I037Z'D+0')7')3'4+2.*-'

E8)6F)3*';4)-34-?401' '
''''5346078.-7''''M0?'&R'O'

G01H6-m)<C')34.-27-7'F-<2)6)3*'-s0.<'O'.)7_'0/'/2)68.-'O'407<'
'''''''''''''''''''''.-F84-7'H-./0.1234-'

t ''
t ' 

Enclosure Design:  
Details 

•  Details demand the same 
approach as the enclosure. 

•  Scaled drawings required  
at 

E8)6F)3*';4)-34-?401'
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'

'

,-./-4<'D266'-mH23F-F'

E8)6F)3*';4)-34-?401' $!'

l).-'G03<.06'12C'=-'3--F-F'
;083F'G03<.06'0HI0326'

,-./-4<'D266'

•  GTAO4034.-<-'
'=24_8H'

E8)6F)3*';4)-34-?401' $%'

D(A/0OP:&$,Q/,")"/

3R/HMBS015/

5RTH*/S015/

2RUGMS015/

,-./-4<'D266'

•  ;<--6';<8F''
E24_8H'

E8)6F)3*';4)-34-?401' $$'
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'

'

SSS?E8)6F)3*;4)-34-?401'

D(A/0OP:&$,Q/,")"/

3R/HMBS015/

5RTH*/S015/

2RUGMS015/
G03F-372I03'h'9.C)3*'

SSS?E8)6F)3*;4)-34-?401'

0:%(/B-(<8-&/

www.buildingscience.com 

U2)3'G03<.06'

•  M-m<'<0'7<.84<8.->'<+-'107<')1H0.<23<>'
/83F21-3<26'.-^8).-1-3<'

•  ;08.4-'0/'123C'7-.)087'=8)6F)3*'H.0=6-17'
•  T2g0.')1H24<'03'F8.2=)6)<C'
•  W0S"-3-.*C'=8)6F)3*7'h'.2)3'

– 9)s-.-3<'-346078.-'277-1=6)-7'
– U-F84-F'F.C)3*'2=)6)<C'

SSS?E8)6F)3*;4)-34-?401'
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'

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

U2)3'G03<.06'

•  56-1-3<7'23F'g0)3<7'423'=-'
F)s-.-3<'

:0+3';<.28=-'

T277O;<0.2*-OU-7-.B0).'D2667'

''

M0'=8)6F)3*'H2H-.>'f27+)3*>'S--H+06-7'

E8)6F)3*';4)-34-'
 

'
'n'U2)3'G03<.06'Q!'

E8)6F)3*';4)-34-'
'

'
'U2)3'G03<.06'Q%'

*$8?:+,/?,:<$8,=/=$+@/:=/VP,8@:()=Q/J8%;=Q/,<+/:8,/%.;-8<:(</?-8/.:==/!:&&=/

Very High Performance Building Enclosures for Nonresidential Buildings High Performance Enclosures April 22, 2011

Straube © buildingscience.com 13 of 33



'

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

G2<-*0.)u2I03'

•  56-1-3<7'23F'g0)3<7'423'=-'
F)s-.-3<'

,-./-4<'E2..)-.'O'l24-';-26-F'

SSS?E8)6F)3*;4)-34-?401'

SSS?E8)6F)3*;4)-34-?401'

M</%=/:&&/:W-$</X-%(<=Q/<8:(=%9-(=Q/;,(,<8:9-(=/ 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

G2<-*0.)u2I03'

•  56-1-3<7'23F'g0)3<7'423'=-'
F)s-.-3<'

Very High Performance Building Enclosures for Nonresidential Buildings High Performance Enclosures April 22, 2011

Straube © buildingscience.com 14 of 33



'

'

9.2)3-F'D2667'
•  p,.-778.-'5^826)u-F'U2)374.--3['2.-'2'`4I0326'78="
7-<'0/'F.2)3-F'S2667'

0,Y$%8,.,(<=/?-8/:/J8:%(,'/Z(+&-=$8,/

+$&"%#%)),-
∧/

E8)6F)3*';4)-34-'?401'
 

'
QR'

J8:%(:),/H&:(,Q/I,:'%()/<-/[:<,8;8--?/G&:=@%()/

@)."D2<-.'G03<.06'W2C-.7'

SSS?E8)6F)3*;4)-34-?401'

*@%()&,/&:;/%=/<@,/W,=<Q/

.-=</8,&%:W&,/

#,!:8,/P,89+:&/

%(=<:&&:9-(/:('/!8%(\&,=]/
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'

D)3F0S'f27+)3*')7'/83F21-3<26'

B-..,8+%:&/:&$.%($./8,+,%P,8//L/=%&&=/'-/(-</

!-8\^/<@,A/'-(_</@:P,/!:<,8;8--?/+-8(,8=/

e-3-.)4'D)3F0S'J37<2662I03'

5m21H6-Z'@9@'S26_08<' @)."D2<-."j2H0.'T-1=.23-7'

•  Xk-3'<+)3'62C-.7>'1-1=.23-'0.'f8)F"2HH6)-F'
•  !"#$%&$$

!?  D2<-.'403<.06'aB2H0.'H-.1-2=6->'30<'2).I*+<d>'-8/
%?  @).'h'S2<-.'403<.06'aB2H0.'H-.1-2=6-d>'-8/
&?  @).>'S2<-.'h'B2H0.'aB2H0.')1H-.1-2=6-d?'

•  5m21H6-7'
– E8)6F)3*'H2H-.>'83<2H-F'+087-S.2H>'7-26-F'23F'
78HH0.<-F'+087-S.2H>'f8)F'2HH6)-F>'H--6'23F'7I4_'

SSS?E8)6F)3*;4)-34-?401'
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@)."D2<-.''
G03<.06'W2C-.7'

SSS?E8)6F)3*;4)-34-?401'

*&-;,'/:('/+-.;&,N/

=$8?:+,=/',.:('/P,8A/

@%)@/;,8?-8.:(+,/

#,!:8,/P:;-8/W:88%,8=/

-$<=%',/%(=$&:9-(/

SSS?E8)6F)3*;4)-34-?401'

G&$%'O:;;&%,'/;8-'$+<=/

:P-%'=/&:;=/

9-<2)67'

•  @).'''S2<-.'''B2H0.'
<.237)I03'1-1=.23-7'

'
@).f0S'G03<.06'''''M0?'PNONR'E8)6F)3*';4)-34-?401'

T)m-F'1-1=.23-'r'6)^8)F'

V`,(/$=,/.,.W8:(,=/

?-8/<8:(=%9-(=/

SSS?E8)6F)3*;4)-34-?401'
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'

SSS?E8)6F)3*;4)-34-?401'

B&-=,'O+,&&/=;8:A/

;-&A$8,<@:(,/?-:.^/

++*HG/

" 0:%(/+-(<8-&/
" D%8/B-(<8-&/
" a@,8.:&/B-(<8-&/

" /F:;-8/B-(<8-&/

G03I38)<C')7'_-C]'

•  T87<'-378.-'30'.2)3'6-2_7'
•  @).f0S'403<.06'7+086F'=-'27'403I38087'27'
H.24I426'

•  L+-.126'403<.06'
– D-'6)B-'S)<+'H-3-<.2I037'
– T)3)1)u-'7<--6'23F'4034.-<-'<0'71266'60426'

•  j2H0.'403<.06'
– M0<'<+2<')1H0.<23<'<0'-378.-'403I38)<C'

SSS?E8)6F)3*;4)-34-?401'

D%8/G&-!/B-(<8-&/

www.buildingscience.com 

@).'E2..)-.';C7<-17'

•  M--F'23'-m4-66-3<'2).'=2..)-.')3'266'=8)6F)3*7'
– G01/0.<'h'+-26<+'
– T0)7<8.-'O'403F-372I03'
– 53-.*C'
– ;083F>'`.->'-<4?'

•  G23<'12_-')<'<00'I*+<?'
•  T86IH6-'2).'=2..)-.7')1H.0B-'.-F83F234C'

SSS?E8)6F)3*;4)-34-?401'
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'

NNO175' !!"#$"%%'

@).'E2..)-.7'U-^8).-1-3<7'
•  U-^8).-1-3<7'

– B-(9($-$=/b.-=</%.;-8<:(<c/

– *<8-()/
– *9KQ/
– J$8:W&,Q/
– D%8/M.;,8.,:W&,/b&,:=</%.;-8<:(<c/

•  527)6C'!O&'0/'<0<26'+-2<'6077')7'F8-'<0'2).'
6-2_2*-')3'S-66")37862<-F'=8)6F)3*'

'
@).f0S'G03<.06'''''M0?'NKONR'E8)6F)3*';4)-34-'

E8)6F)3*';4)-34-?401'

B-..,8+%:&/#$%&'%()=^/V`,(/,N<,8%-8/:%8/W:88%,8/%=/-(&A/;8:+9+:&/=-&$9-(//

H-&A/+-.W%(,=/:%8/$(./
P:;-$8/+-(<8-&/

" U$=</W,/=,:&,'/:('/

=$;;-8<,'/<-/W,/:%8/W:88%,8/

" B-P,8/.-=</:8,:/:('/A-$/

@:P,/P:;-8/+-(<8-&/

'
@).f0S'G03<.06'''''K#'E8)6F)3*';4)-34-?401'
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'

U)*)F'5m<-.)0.'@).'E2..)-.'

E8)6F)3*';4)-34-?401' K!'

E8)6F)3*';4)-34-?401'
' K&'

U00/'2).'=2..)-.'
J,+\/&,P,&//$#)%/+-(<8-&/.,.W8:(,/8:8,&A/8,Y$%8,'/%?/+&-=,'/+,&&/?-:./$=,'/

a@,8.:&/B-(<8-&/

www.buildingscience.com 
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'

L+-.126'G03I38)<C'

•  ;01-'7+0.<'4).48)I3*')7'30.1266C'<06-.2<-F?'
•  ()*+"H-./0.1234-'S2667'<06-.2<-'/-S'
•  T2g0.'0s-3F-.7'O'S-2_'7H0<7'

– ,-3-<.2I3*'762=7'avU!d'
– ;<--6'7<8F7'avU!d'
– D)3F0S7'aU%"U&d'

•  @.-2'23F'60S'U'12\-.'<0'0B-.266'7)*3)`4234-'

SSS?E8)6F)3*;4)-34-?401'

E-7<"427-'U"B268-7'/0.'7<8F'S2667'

SSS?E8)6F)3*;4)-34-?401'

E8)6F)3*';4)-34-?401'

D8,/=<$'=/$=$:&&A/62R/-"+"d/

E8)6F)3*';4)-34-?401'
D8,/<@,/=<$'=/!%<@%(/:/@,:P%,8/=<8$+<$8,d/
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E8)6F)3*';4)-34-'%##K' 'KR'

B:(/!,/:%8O+--&/

-$8/W$%&'%()=d/

E8)6F)3*';4)-34-'%##K' '
J37862I03'23F'L+-.126'E.)F*-7''''M0?'R#OPQ'

L+-.126'E.)F*-'5m21H6-7'
•  E26403)-7>'-<4'
•  5mH07-F'762='-F*-7''

D)3F0S7'

•  X8.'107<'-mH-37)B-'<+-.126'=.)F*-7'
•  @681)381')7'$"Q'I1-7'27'403F84IB-'27'
2681)381'

•  9)Y486<'<0'=8C'4011-.4)26'2681)381'
S)3F0S7'O'48.<2)3S266'0B-.'U&?'

•  @660S'7062.'+-2<')3'
– A7-/86')3'406F'S-2<+-.'
– U-^8).-7'4006)3*')3'7811-.'

SSS?E8)6F)3*;4)-34-?401'
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'

E8)6F)3*';4)-34-'%##K' '
D)3F0S7'23F'G8.<2)3S2667'''''M0?'R&K#'

L0<26'(-2<'l60S'

glazing 
system 
U-value 

Curtain Wall Plan View 

R4 

R2.5 

R4 
R12 

R3.3 

E8)6F)3*';4)-34-' '
D)3F0S7'23F'G8.<2)3S2667'''''M0?'R$K#'

PTB!

E8)6F)3*';4)-34-'%##K' '
D)3F0S7'23F'G8.<2)3S2667'''''M0?'RQK#'

R3 

R4 

R2 

High tech? Low tech? 

012230%$4"-U"B268-7'

96 

L+-.126'E.-2_'

•  G.)I426'/0.'268'S)3F0S7'
•  'w['7+086F'=-'1)3''
<+-.126'=.-2_''

RP'
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'

SSS?E8)6F)3*;4)-34-?401'

• *;:('8,&=/:8,/(-</
P,8A/,K,+9P,//

• 01e/%(/<A;%+:&/
+$8<:%(!:&&/;8-P%',=/

05/

SSS?E8)6F)3*;4)-34-?401'

G&:(\%()/

E8)6F)3*';4)-34-'%##K' '
D)3F0S7'23F'G8.<2)3S2667'''''M0?'!##K#'

R7 

R24 

R6 

()*+',-./0.1234-'
f,g()/W,h,8/"/"/

R10 

Southwall 

Kawneer Visionwall 
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'

'

SSS?E8)6F)3*;4)-34-?401' SSS?E8)6F)3*;4)-34-?401'

SSS?E8)6F)3*;4)-34-?401' E8)6F)3*';4)-34-'%##K' '
D)3F0S7'23F'G8.<2)3S2667'''''M0?'!#$K#'

G08.<-7C'0/'L+-.12,.00/'
D)3F0S7'23F'@6H-3e6277r'
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;062.'e2)3'

•  T-278.-F'=C';(eG'
•  ;062.'*2)3'87-/86'F8.)3*'406F'7833C'S-2<+-.'
•  E8<'6-27<'+-2I3*')7'3--F-F'F8.)3*'F2CI1-'/0.'
4011-.4)26'=8)6F)3*7'

•  XB-.+-2I3*'F)7401/0.<')7'2'.-26'.)7_'
•  T87<'7)u-'*6277'@.-2'm';(eG'42.-/866C'

– ()*+'B268-7'V'2).'403F)I03)3*'23F'F)7401/0.<'

SSS?E8)6F)3*;4)-34-?401'

J3<-.)0.'0.'5m<-.)0.';+2F-'
•  XH-.2=6-';062.'G03<.06'0/'S)3F0S7'12C'=-'3-4-772.C'/0.'

86<.2"60S'-3-.*C'=8)6F)3*7'
•  5m<-.)0.';+2F-7'26S2C7'=-2<'60S';(eG'*62u)3*'

–  E8<'<+-'407<'42H)<26'23F'12)3<-3234-''
•  J3<-.)0.'7+2F-7'F03x<'S0._'S-66'S)<+'*00F'S)3F0S7'

E8)6F)3*';4)-34-?401' 108 

l866C'0H-.2=6-'7+2F-7'

()*+'U'S266>'$#c'*62u)3*'a<.)H6-d'
B@8%,=W:+@/#$%&'%()^/

*!%<i,8&:('/
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'

Z(+&-=$8,/*A=<,.=/

www.buildingscience.com 

SSS?E8)6F)3*;4)-34-?401'

a@).'23F'S2<-.'403<.06'62C-.d'

aL+-.126'403<.06'
62C-.d'

,.)12.C';<.84<8.-'

a0HI0326'<+-.126d'

E.)4_>'12703.C>'<-..2'
40\2>'`=-.'4-1-3<>'
1-<26'H23-6>'-<4?'

E8)6F)3*';4)-34-'
 

!!%'
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E8)6F)3*';4)-34- '
!!&'

E8)6F)3*';4)-34-?401'
 

'
'!!$'

E8)6F)3*';4)-34-?401'
 

'
!!Q' E8)6F)3*';4)-34-?401' '

!!P'

Very High Performance Building Enclosures for Nonresidential Buildings High Performance Enclosures April 22, 2011

Straube © buildingscience.com 28 of 33



'

E8)6F)3*';4)-34-?401'
 

'
'!!N' E8)6F)3*';4)-34-' '

''''5346078.-7''''M0?'!!K'O'

'
''''5346078.-7''''M0?'!!R'O'$R'

M(<,8%-8/j(%=@O!@:<,P,8/

*<8$+<$8,^/B-(+8,<,/#&-+\/

J8:%(:),/D%8/F:;-8/#:88%,8^/D=;@:&<//

0-+\!--&/M(=$&:9-(/

G%(%=@O/!@:<,P,8/
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'

SSS?E8)6F)3*;4)-34-?401'
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'

SSS?E8)6F)3*;4)-34-?401'

*A(<@,9+/*<$++-^/ZMG*/

a@).'23F'S2<-.'403<.06'62C-.d'

M0<-Z'<+)7')7'2'.%$'(".-5Jl;'

SSS?E8)6F)3*;4)-34-?401'

SSS?E8)6F)3*;4)-34-?401']/ SSS?E8)6F)3*;4)-34-?401'
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J37862<-F'G034.-<-'l0.17'
•  5m4-66-3<'<+-.126'403<.06'
•  G034.-<-'24<7'27'2).'=2..)-.'
•  U2)3'G03<.06]'9.2)3'266'H-3-<.2I037'
•  M0'B2H0.'=2..)-.'3--F-F'

E8)6F)3*';4)-34-'
'

J37862I03'23F'L+-.126'E.)F*-7''''M0?'
!%ROPQ'

E8)6F)3*';4)-34-'%##K''

E8)6F)3*';4)-34-'%##K' '
J37862I03'23F'L+-.126'E.)F*-7''''M0?'!&!OPQ'

#,!:8,/k-%(<=/

l-/P:;-8/W:88%,8=/

J37862<-F'1-<26'H23-67'

E8)6F)3*';4)-34-'%##K'

Same material fulfills several 
functions 
Finish (paint) 
Control (metal, foam) 
Support (metal+foam) 

• G23'=-'+)*+"H-./0.1234-'60S"
407<'7C7<-1'
• A7-'<+)4_-.'H23-67'a$"K[d'23FO
0.'+C=.)F'S)<+')3<-.)0.'`=.087'
)37862I03'
• e.-2<'/0.'2.-327>'H0067>'
S2.-+087-7>'=)*'=0m'7<0.-7'
• ',.0<-4<'/.01')1H24<'2<'*.2F-'
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;8112.C'

•  9-`3-'<+-'403<.06'62C-.7'
•  5378.-'403I38)<C'
•  L+-3')34.-27-'403<.06'H-./0.1234-'0/'-24+'

•  D)3F0S'2.-2>'H-./0.1234->'23F')3<-*.2I03'
)3<0'S2667'=-401-7'4.)I426'

SSS?E8)6F)3*;4)-34-?401'
;--'2670'p;-1)32.7'O'U-4-3<',.-7-3<2I037['
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