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!"#$%&'()*(+'$,&-.#$%&'	
  

"#" $%&'()*!+&,-.'/)0&!'&!01231)24!

56'/!),!$%&'()*!+&,-.'/)0&7 !
&!'()*+,-!,)./0*1,2)!.(.13+!4256.!7(!'5*4,)8!2/1 '225!*,5!,)12!*!7/,0',)8!/.,)8!+3-9*),-*0!+3*).!
1952/89!193!,)./0*1,2)!0*(35:!;3*1!19*1!42/0'!219354,.3!73!02.1!12!193!7/,0',)8!7(!-2)'/-1,2)!,.!
53-2<353'!,)!193!,)-2+,)8!<3)1,0*1,2)!*,5:!!!
!
=93!1935+*0!15*).+,11*)-3!2>!*!'()*+,-*00(!,)./0*13' !3)<302?3!,.!*!>/)-1,2)!2>!193!7/,0',)8!>*75,-!
*)' !193!.?33'!*1!49,-9!*,5!,.!'5*4)!1952/89!193!,)./0*1,2)!0*(35:!!&.!*!-2).3@/3)-3!024!93*1!02..!
7/,0',)8!>*75,-!-*)!73!*-9,3<3'!4,19!19,))35!3)<302?3.:!

56%!-,2!$%&'()*!+&,-.'/)0&7 !

!
":  A30,<35.!+/-9!02435!B%C*0/3!?35>25+*)-3!?35!/),1!19,-6)3..!2>!D)./0*1,2)!
#: E3'/-3.!7/,0'!-2.1F!*.!02435!B%C*0/3.!-*)!73!*-9,3<3'!,)!19,))35!3)<302?3.!
G: H*?1/53.!*)'!53-(-03.!93*1!3)358(!219354,.3!02.1!12!193!7/,0',)8!
I:  E3'/-3.!.?*-3!93*1,)8!53@/,53+3)1!!
J: K)358(>02!'()*+,-!,)./0*1,2)!53'/-3.!>/30!7,00. !*)'!-*572)!3+,..,2). !

!
=9,.!'2-/+3)1!?52<,'3.!'3.,8)!8/,'*)-3!>25!193! K)358(>02!LMHN!*)'! K)358(>02!LM=H!D)%-*<,1(!
?52'/-1.: !
!
!



DESIGN	
  GUIDE:	
  !
!"#$%&'()"*+,'("%-(.+/01&(2&"/1(3&$-45,(6"%71(((!

V1.2 May 2011  Page 3 of 32  
!
 
 

8.0,,'3%!09!:23(, !
M2+3!)2<30!135+,)2028(!,.!,)152'/-3'!12!193!7/,01!3)<,52)+3)1!03O,-285*?9(!,)!193!-2/5.3!2>!
'3.,8),)8!*!'()*+,- *00(!,)./0*13'!'4300,)8:!!&!802..*5(!2>!193!63(!135+.!,.!?52<,'3'!73024:!
!
:23( ! $29)&)/)0&!
;*/)12!+&,-.'/)0&!
;32' !
!

&53*!2>!193!7/,0',)8!3)<302?3!49353!'()*+,-!,)./0*1,2)!,.!,).1*003'!*)'!
-2).3@/3)10(!*,5!+2<3+3)1!*)'!93*1!3O-9*)83!,.!2--/55,)8:!

</'/)*!+&,-.'/)0&!;32' ! &53*!2>!193!7/,0',)8!3)<302?3!19*1!,.!-2)<3)1,2)*00(!,)./0*13'!
=>%&!

!
=93!E%<*0/3!-2+?/13'!>25!193!'()*+,-!,)./0*1,2)!?52'/-1!,)!193!
-*)','*13!-2).15/-1,2)!*)'!'4300,)8!/.,)8!193! '()*+,-!,)./0*1,2)!
-*0-/0*1,2)!?52-3..!P+#:QRNS!

=)&/!

!
=93!*88538*13'!E%<*0/3!2>!193!-2).15/-1,2)!0*(35.!19*1!*53!731433)!193!
'()*+,-!,)./0*1,2)!?52'/-1!*)'!193!,)135,25!2>!193!'4300,)8!

=2?/!
!

=93!*88538*13'!E%<*0/3!2>!193!-2).15/-1,2)!0*(35.!19*1!*53!731433)!193!
'()*+,-!,)./0*1,2)!?52'/-1!*)'!193!3O135,25!>*-3!2>!193!'4300,)8!

;)3!@.04!='/2!
!

=93!.?33'!*1!49,-9!<3)1,0*1,2)!*,5!>024.!1952/89!193!'()*+,-!,)./0*1,2)!
?52'/-1 !

;)3!+&/'A2!B0)&/!
!

T5,003F!<3)1!25!*,575,-6!19*1!?35+,1.!*,5!+2<3+3)1!1952/89!193!3O135)*0!
>*U*'3!,)12!193!'()*+,-!,)./0*1,2)!?52'/-1! !

;)3!:'A2!C99!B0)&/!
!

V2,)1!49353!*,5!19*1!9*.!?*..3'!1952/89!193!'()*+,-!,)./0*1,2)!,.!
-2003-13'!>25!./7.3@/3)1!',.15,7/1,2)!12!193!,)135,25!<20/+3!2>!193!
'4300,)8!

@.04!B'/6!D2&E/6! A,.1*)-3!2<35!49,-9!<3)1,0*1,2)!*,5!,.!'5*4)!925,W2)1*00(!1952/89!193!
A()*+,-!D)./0*1,2)!H2003-1,2)!H9*))30!,)!*!'()*+,-*00(!,)./0*13'!
>*U*'3!12!193!*,5!1*63!2>>!?2,)1!

FGH! X3-9*),-*0!KO15*-1!C3)1,0*1,2)!.(.13+!>25!'4300,)8.!
B+H! V2.,1,<3!D)?/1!C3)1,0*1,2)!M(.13+!>25!'4300,)8.!
FHI= ! X3-9*),-*0!C3)1,0*1,2)!4,19!;3*1!E3-2<35(!
'*6 ! &,5!-9*)83!5*13.!?35!92/5F!1(?,-*0!<3)1,0*1,2)!5*13!/.3'!,)!7/,0',)8!

'3.,8) !
;$@JKL"L! Y/,0',)8!E38/0*1,2).!&??52<3'!A2-/+3)1!V*51!Z![ !C3)1,0*1,2)!#\"\!

!
!
!
!
!
!
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"#K $%&'()*!+&,-.'/)0&!M'.*-.'/)0&!B30*2,, !
=93!'()*+,-!,)./0*1,2)!-*0-/0*1,2)! >25!193!?/5?2.3.!2>!'*1*!3)15(!,)12!M&V!,.!/)'35?,))3'!7(!
1935+*0!?35>25+*)-3!13.1,)8!-*55,3'!2/1!7(!]V^!
!
N2%!$2,)E&!O0/2!
!"#$%&'()*+$*',-.(/*0'$+(.+-.(/*0'$120+#,,$120%-+#,$($3&'()*+$456(.-#7$4%&'$802$
/"#$+"0,#'$%&'()*+$*',-.(/*0'$120%-+/$802$($9*6#'$+0',/2-+/*0'$('%$%:#..*'9;$$
!
N2%!$2,)E&!O0/2!
!"#$<56(.-#$802$($,1#+*8*+$+0',/2-+/*0'$#.#)#'/$ *'$($,1#+*8*+$%:#..*'9$%#,*9'$+('$
,-=,#>-#'/.&$=#$+0)1-/#%$-,*'9$4%&'$6(.-#$:*/"$('$(11206#%$<56(.-#$+(.+-.(/*0'$
?@A$BC$DEFDG$@4$FFHI;$
!
N2%!$2,)E&!O0/2!
4%&'$*,$($8-'+/*0'$08$(I$%&'()*+$*',-.(/*0'$120%-+/7$=I$(*2$8.0:$/"20-9"$/"#$
*',-.(/*0'$('%$+I$/"#2)(.$1201#2/*#,$08$/"#$#'6#.01#$+0',/2-+/*0'!$
!
N2%!$2,)E&!O0/2!
!"#$6(.-#$08$4%&'$:*..$=#$,1#+*8*+$802$/"#$+0',/2-+/*0'7$%:#..*'9$('%$%&'()*+$
*',-.(/*0'$120%-+/$=#*'9$#6(.-(/#%;$$$
!
&!.35,3.!2>!,)%/.3!>*-125.!9*<3!733)!-2+?/13'!12!*--2/)1!>25!*S!,+7*0*)-3'!*,5!>024!1952/89!193!
'()*+,-!,)./0*1,2)!?52'/-1.!*.!*!53./01!2>!3O135)*0!4,)'!3>>3-1.F!7S!*,5!03*6*83!*.!*!53./01!2>!
,).1*00*1,2)!@/*0,1(!*)'!-S!1(?3!*)'!,)./0*1,2)!2>!'/-1.:!
!
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"#P +(Q03/'&/!O0/2!=2E'3>)&E!$2,)E&!09!'!$%&'()*'..%!+&,-.'/2>!$42..)&E!
!
K)358(>02!A()*+,-!D)./0*1,2) !?*)30.!*53!*!-2+?2)3)1!?*51!2>!193!'4300,)8_.!+3-9*),-*0!
<3)1,0*1,2)!.(.13+!"#$%&'()(*+,&-'.),)/&&0(12,34!$.51')6!!!&'9353)-3!12!193!'3.,8)!*'<,-3!
-2)1*,)3'!,)!19,.!'2-/+3)1!4,00!3)./53!19*1!*, 5!'30,<35(!<,*!193!'()*+,-!,)./0*1,2)!?52'/-1F!12!193!
+3-9*),-*0!<3)1,0*1,2)!.(.13+F!,.!2>!193!53@/,53'!>024!*)'!<20/+3!5*13!12!.*1,.>(!193!8,<3)!
<3)1,0*1,2)!'3.,8):!!
!
;30?F!*'<,-3!*)'!15*,),)8!*53!*<*,0*703!>52+!K)358(>02!D)./0*1,2)!=3-9)2028,3.!*)'!19,.! +*(!73!
<35(!/.3>/0!?5,25!12!-2++3)-,)8!193!'3.,8)!*)'!.?3-,>,-*1,2)!.1*83!2>!*!?52`3-1:!
!
!
!!K)358(>02!D)./0*1,2)!=3-9)2028,3.!!!!!!!!!!!!!!!! ! 1$!\\!II!P\S"G"!##a!G"JJ!
!!Ib!c/33)!M15331!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 4$!444:3)358(>02:-2:/6!
!!K',)7/589F!K;#!G];!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! 3$!3)8,)335,)8d3)358(>02:-2:/6!
!
!!!

!
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"#R <2*/)0&!KS!$2,)E&!@.04!M6'3/!
 
=93!>024!-9*51"!'3.-5,73.!193!?52-3..!7(!49,-9!*!'3.,8)35!4,00!.303-1!*!'()*+,-!,)./0*1,2)!?52'/-1!
19*1!?35+,1.!193!53./01*)1!-2).15/-1,2)!303+3)1!12!-2)15,7/13!12!193!7/,0',)8.!2<35*00!'3.,53'!M&V!
*..3..+3)1:!! =42!,135*1,2)!?2,)1.!*53!'3.-5,73'!,)!193!?52-3..:!!D1!,.!0,630(!19*1!*.!193!/.35!
73-2+3.!+253!*--/.12+3'!12!'3.,8),)8!4,19!'()*+,-!,)./0*1,2) !19*1!'3.,8)!,135*1,2).!731433)!
21935!.13?.!4,00!73-2+3!*??*53)1:!
! !

                                                
1 The target U-value (Step 1 and Step 10)  is defined with reference to CO2 emission target for the dwelling as computed 
in  SAP 2009 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

<:GB!T!!!! 
:62!>42..)&E!*0(Q.)2,!

4)/6!12&/).'/)0&!E-)>'&*2!
)&!/62!&'/)0&'.!U-).>)&E!

32E-.'/)0&, 

NO 

YES 

YES 
NO 

</2Q!" 
$29)&2!*0&,/3-*/)0&!VJ1'.-2!32W-)32(2&/ 

</2Q!K 
<2.2*/!>42..)&E!12&/).'/)0&!,%,/2( 

</2Q!R 
M'.*-.'/2!/62!'*/)12!'32'  

</2Q!"L  
M'.*-.'/2!*0&,/3-*/)0&!2.2(2&/!V J1'.-2  

</2Q!X 
M'.*-.'/2!/62!)&/23&'.!62'/2>!10.-(2  

</2Q!Y 
M'.*-.'/2 !=)&/!'&>!=2?/ 

</2Q!ZS!M'.*-.'/2!=
>%&

 

</2Q!P 
<2.2*/!/62!>%&'()*!)&,-.'/)0&!Q30>-*/ 

</2Q![  
<2.2*/!)&,-.'/)0&!('/23)'.!903!,/'/)*!'32',  

<:GB!""!!!! 
$02,!/62!VJ

1'.-2!!!!!(22/!
/62!

!"#$%#"&'()*
!"#$%&'& 

<22!<2*/)0&!P 

<22!<2*/)0&!R 

<22!<2*/)0&!T 

<22!<2*/)0&!X 

<22!<2*/)0&!Y 
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!"#$%&'(! :	
  Ventilation	
  System	
  Design	
  
!"#$%&'(!

N2%!$2,)E&!O0/2!!
!"#$+"0*+#$08$6#'/*.(/*0'$,&,/#)$"(,$('$#88#+/$0'$4%&';$$$
!
XKC!.(.13+.!'5*4!*,5!,)12!193!7/,0',)8!1952/89!193!'()*+,-!,)./0*1,2)!?52'/-1!7(!920',)8!193!
,)135)*0!<20/+3!2>!193!'4300,)8!*1!*!.0,891!)38*1,<3!?53../53:!!N,)'!02*',)8!*0135.!193!?53../53!
85*',3)1!2)!4*00!./5>*-3.!49,-9!,)!1/5)!03*'.!12!,+7*0*)-3'!*,5!>024!1952/89!193!'()*+,-!
,)./0*1,2)!?52'/-1.:!! &.!*!-2).3@/3)-3!XKC!.(.13+.!* 115*-1!*)!,)!/.3!>*-125!2>!\:be:!!!
!
f1935!<3)1,0*1,2)!.(.13+.!,:3:!VDC!*)'!49203!92/.3!7*0*)-3'!.(.13+.!P4,192/1!93*1!53-2<35(S!9*<3!
*)!,) %/.3!>*-125!2>!":\:!
!
;20',)8!193!,)135)*00(!93*13'!.?*-3!,.!930'!*1!*!.0,891!)38*1,<3!?53../53!-*/.3.!*,5!12!>024!,)12!193!
'4300,)8!1952/89!193!'()*+,-!,)./0*1,2)!.(.13+:!!;243<35F!*,5!+*(!*0.2!>024!,)12!193!'4300,)8!
1952/89!/),)13)1,2)*0!*,5!03*6*83!?*19.!,)!193!7/,0',)8!>*75,-:!!=2!*--2/)1!>25!19,.F!193!<3)1,0*1,2)!
>024!5*13!*.-5,73'!12!193!'()*+,-!,)./0*1,2)!.(.13+!493)!-2/?03'!12!*)!XKC!.(.13+!,.!-2+?/13'!
/.,)8!*!<3)1,0*1,2)!5*13!02435!19*)!\:J*-9!*--25',)8!12!3@/*1,2)!P"S!73024:!

!
C5!g!\:J![ !hPV' R#\S!O!E>i! ! ! ! ! P"S!

N9353$!
C5!! !! A4300,)8!C3)1,0*1,2)!5*13!P*-9S!
V' !! ! A3.,8)!*,5!?35+3*7,0,1(!>25!193!'4300,)8!P+GR9R+#S!
E>!! &,5!53.,.1*)-3!>*-125!12!1*63!*--2/)1!2>!9,8935!,+?3'*)-3!12!*,5!>024!1952/89!

/),)13)1,2)*0!03*6*83!?*194*(.!,)!'4300,)8.!2>!'3.,8)!*,5!?35+3*7,0,1(!3@/*0!25!
02435!19*)!G+GR9R+#![ !1*63)!12!73!\:aaj#!!

!
f1935!<3)1,0*1,2)!.(.13+.!,:3:!VDC!*)'!49203!92/.3!7*0*)-3'!.(.13+.!P4,192/1!93*1!53-2<35(S!/.3!
*!<3)1,0*1,2)!5*13!2>!\:J*-9!12!-2+?/13!193!<3)1,0*1,2)!>024!5*13!1952/89!193!'()*+,-!,)./0*1,2)!
.( .13+:!
!
N2%!$2,)E&!O0/2!!
3&'()*+$J',-.(/*0'$ ,&,/#),$(2#$'0/$+-22#'/.&$+0'8*9-2#%$/0$:02K$*'$+0'L-'+/*0'$
:*/" $MNO4$,&,/#),$
!

                                                
2 Rf = 0.667 is an arbitrary figure rather than a computed quantity Ð care should be taken in assuming that the value has 
relevance in determining other relationships between infiltration and ventilation  
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A()*+,-!,)./0*1,2)!/1,0,.3.!-2)'/-1,<3!02..3.!>52+!193!7/,0',)8!>*75,-!>25!?53%4*5+,)8!<3)1,0*1,2)!
*,5:!!&.!./-9F!-2)>,8/5*1,2)!4,19!-2)<3)1,2)*0!XC;E!.(.13+ .!53@/,53.!+253!-2+?03O!<3)1,0*1,2)!
'3.,8) :!!=93.3!'3.,8).!*53!)21!,)-0/'3'!,)!193!-/553)1!<35.,2)!2>!193!-*0-/0*1,2)!?52-3..:!!=93!
-*0-/0*1,2)!?52-3..!4,00!*..,8)!*!.1*1,-!E%<*0/3!12!193!'()*+,-!,)./0*1,2)!?52'/-1!,>!,1!,.!/.3'!,)!
-2)`/)-1,2)!4,19!XC;E!.(.13+.: !
!
N2%!$2,)E&!O0/2!!
!"#$%#,*9'$120+#,,$)-,/$0-/1-/ $($%&'()*+$*',-.(/*0'$ %2(:*'9 $,#/$:"*+" $%#/(*.,$
:"#2#$%&'()*+$*',-.(/*0'$120%-+/$*,$*',/(..#%$('%$:"#2#$(*2$*'/(K#$('%$(*2$/(K#$088$
10*'/,$(2#$.0+(/#%$
!
=93!'3.,8)!?52-3..!+/.1!2/ 1?/1!*!'31*,03'!'5*4,)8!.924,)8!-2))3-1,2)!?2,)1.!731433)!193!
A()*+,-!D)./0*1,2)!?52'/-1!,)./0*1,2)!*)'! +3-9*),-*0!<3)1,0*1,2)!.(.13+ :!=93!-92,-3!2>!
<3)1,0*1,2)!.(.13+!4,00!9*<3!*)!,+?*-1!2)!19,.!'31*,03'!'5*4,)8:!!
!
N2%!>2,)E&!O0/2!
!"#$%&'()*+$*',-.(/*0' $%2(:*'9$ ,#/$:*..$=#$-,#%$=&$/"#$*',-.(/*0'$*',/(..(/*0'$/#()$
('%$/"#$)#+"('*+(.$6#'/*.(/*0'$*',/(..(/*0'$/#();$$J/$*,$/"#2#802#$('$*'1-/$/0$/"#$
*',/(..(/*0'$120+#,,$802$/"#$*',-.(/*0'$('%$)#+"('*+(.$6#'/*.(/*0'$,&,/#), #!
!
N2%!$2,)E&!O0/2!!
J8$(*2$*,$=#*'9$+0..#+/#%$06#2$($,*'9.#$,/02#&$*;#;$PH)$/"#'$/"#$)(Q*)-)$8.0:$1(/"$
.#'9/"$:*..$=#$H;D);$$$$
!
N2%!$2,)E&!O0/2!!
J8$(*2$*,$=#*'9$+0..#+/#%$06#2$R$,/02*#,$/"#'$)(Q*)-)$8.0:$1(/"$.#'9/"$:*..$=#$$H;D)$$
*'$02%#2$/"(/$/"#$)(Q*)-)$12#,,-2#$%201$%0#,$'0/$#Q+##%$STU(#!
!
=93!?53../53!'52?!1952/89!193!'()*+,- !,)./0*1,2)!.(.13+!,.!*!>/)-1,2)!2>!193!Z024!V*19!̂ 3)819:!!
=93!Z024!V*19!̂ 3)819!,.!'3>,)3'!,)!Z,8/53!"!*)'!'3.-5,73.!193!925,W2)1*0!',.1*)-3!2<35!49,-9!*,5!,.!
?/003'!1952/89!193!'()*+,-!,)./0*1,2)!-2003-1,2)!-9*))30!12!*)!*,5!1*63!2>>!?2,)1:!!&.!193!Z024!V*19!
^3)819!,)-53*.3.F!193!?53../53!'52?!1952/89!193!.(.13+!,)-53*.3.:!!!
! !
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!
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!
!
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!
!
N2%!$2,)E&!O0/2!
!"#$8.0:$1(/"$%#8*'#%$/"20-9"$/"#$%&'()*+$*',-.(/*0'$,&,/#)$*,$/"#$*'/#'/*0'(.$
6#'/*.(/*0'$1(/"$802$/"#$%:#..*'9;$$C0$8-2/"#2$=(+K920-'%$6#'/*.(/*0'$01#'*'9,$
?#;9;$:*'%0:$/2*+K.#$6#'/,I$+('$=#$*',/(..#%$
!
=93!'()*+,-!,)./0*1,2)!.(.13+!,.!3,1935!*S!193!<3)1,0*1,2)!.(.13+!>25!193!'4300,)8!P,)!193!-*.3!2>!
XKC!.(.13+.S!25!7S!*-1.!*.!193!,)?/1!12!193!'3.,8)3'!<3)1,0*1,2)!.(.13+: !
!
Z/51935!<3)1,0*1,2)!.(.13+!'3.,8)!8/,'*)-3! ,)-0/',)8!,).1*00*1,2)!*)'!-2++,..,2),)8!-93-60,.1.! ,.!
?52<,'3'!,)!193!K)358(>02!C3)1,0*1,2)!M(.13+!A3.,8)!T/,'*)-3!A2-/+3)1!P*<*,0*703!>52+!
444: K)358(>02:-2:/6 S:!!!
!
;30?F!*'<,-3!*)'!15*,),)8!*53!*<*,0*703!>52+!K)358(>02!D)./0*1,2)!=3-9)2028,3.!*)'!19,.!+*(!73!
<35(!/.3>/0!?5,25!12!-2++3)-,)8!193!'3.,8)!*)'!.?3-,>,-*1,2)!.1*83!2>!*!?52`3-1:!H2)1*-1!'31*,0.!*53!
*<*,0*703!*1$!
!
!!K)358(>02!D)./0*1,2)!=3-9)2028,3.!!!!!!!!!!!!!!!! ! 1$!\\!II!P\S"G"!##a!G"JJ!
!!Ib!c/33)!M15331!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 4$!444:3)358(>02:-2:/6!
!!K',)7/589F!K;#!G];!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 3$!3)8,)335,)8d3)358(>02:-2:/6!
!

Figure 1: Schematic plan view of a dwelling storey indicating the flow 
path length for a dynamically insulated fa•ade 
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!"#$%&'(! $!!"#$%&'!Insulation	
  Product	
  
!"#"$%&'(!

N2%!$2,)E&!O0/2!!
4%&'$*,$($8(+/02$08$120%-+/$/"*+K'#,,$(,$1#2$+0'6#'/*0'(.$*',-.(/*0';$$V,$/"#$
/"*+K'#,,$08$*',-.(/*0'$120%-+/$*'+2#(,#,7$4%&'$802$($,1#+*8*+$"0-,#$('%$(*2$8.0:$2(/#$
:*..$*'+2#(,#;$$$
!
=93!K)358(>02!A()*+,- !D)./0*1,2)!V52'/-1!M35,3.!,.!',.*88538*13'!7(!-2).15/-1,2)!1(?3!*)'!?*)30!
19,-6)3..:!!=93!V52'/-1!M35,3.!2?1,2).!*53!.924)!,)!193!1*703.!73024!P=*703!G:"!*)'!G:#S:!
!
W0',/2-+/*0'$!&1#$

=93!LMHN!'()*+,-!,)./0*1,2)!.(.13+!,.!./,1*703!>25!15*',1,2)*0!-*<,1(!+*.2)5(!*??0,-*1,2). !

LM=H!?*)30.!,.!./,1*703!>25!1,+735!-2).15/-1,2)!
!
M(/#2*(.$

=93!A()*+,-!D)./0*1,2) !?52'/-1!.35,3.!,.!*<*,0*703!,)!?53+,/+! 85*'3.!2>!KO?*)'3'!
V20(.1(53)3!PKVMS!

!
!"*+K'#,, $

LMHN!?52'/-1!.35,3.!,.!*!>/00!>,00!,)./0*1,2)!?52'/-1!*<*,0*703!,)!"\\F!"#J!*)'!"J\++!
19,-6)3..3.:!

LM=H!?52'/-1!.35,3.!,.!*!?*51,*0!>,00!,)./0*1,2)!?52'/-1!.35,3.!*<*,0*703!,)!jJ!*)'!"\\++!
19,-6)3..3.:!

!
B30>-*/!<23)2,!M0(Q0&2&/,!

Y219!193!LMHN!*)'! LM=H!?52'/-1!.35,3.!-2+?5,.3!2>!*!)/+735!2>!-2+?2)3)1.!P=*703!"!*)'!
#S:!

78,9-*10)!PY*.3!H9*))30!V*)30S!,.!.?3-,>,3'!12!?35+,1!*,5!,)031!12!193!-9*))30!,:3:!*1!193!
72112+!2>!193!4*00!*)'!P,>!53@/,53'S!*72<3!193!852/)'!.1253(!*,5!,)1*63!?2,)1:!

:,9-*10) !P;*0>!;3,891!V*)30S!,.!##J++!,)!93,891!*)'!,.!.?3-,>,3'!12!3)./53!19*1!193!'()*+,-!
,)./0*1,2)!0*(35!>,),.93.!2)3!702-6!73024!193!*,5!,)1*63!?2,)1!.?3-,>,3'!2)!193!'5*4,)8:!

88,9-*10)!PH2003-125!H9*))30S!,.!.?3-,>,3'!*1!193!*,5!,)1*63!?2,)1:!!M?3-,>,-*1,2)!2>!*,5!,)1*63!
?2,)1!,.!'3>,)3'!7(!193!-92,-3!2>!<3)1,0*1,2)!.(.13+:!

$ !



!"#$%&'%($!")' !
!"#$%&'()"*+,'("%-(.+/01&(2&"/1(3&$-45,(6"%71(((!

V1.2 May 2011  Page 12 of 32  
!
 
 

=*703!"$!LMHN!V52'/-1!M35,3.\,&'$2/#.,*/%31');,%-.1'(-0;,21*)(.4,-*2,)(<1)!,
!

B30>-*/!
B30>-*/!
O-(U23 !

F'/23)'.! !
$2&,)/%!
]AE^(P_!

N2%!$)(2&,)0&,!]((_ !
I2)E6/" !]I_ ! D2&E/6K!]D_! :6)*A&2,,!]:_!

`<M5 !B'&2.!

!

`<M5 J"" LL! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "\\ !

`<M5 J" " KT! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "#J !

`<M5 J" " TL! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "J\ !

!

`<M5 !a',2 J
M0-3,2!B'&2.R!

!

`<M5 JaM"" LL! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "\\ !

`<M5 JaM" " KT! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "#J !

`<M5 JaM" " TL! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "J\ !

!

`<M5 !I'.9!
I2)E6/!B'&2.!

!

`<M5 JI " " LL! V53+,/+!KVM! #\ ! ##J! "#\\ ! "\\ !

`<M5 JI " " KT! V53+,/+!KVM! #\ ! ##J! "#\\ ! "#J !

`<M5 JI " " TL! V53+,/+!KVM! #\ ! ##J! "#\\ ! "J\ !

!

`<M5 JMM!

!

!

`<M5 JMM" " LL! V53+,/+!KVM! GJ! ##J! "#\\ ! "\\ !

`<M5 JMM" " KT! V53+,/+!KVM! GJ! ##J! "#\\ ! "#J !

`<M5 JMM" " TL! V53+,/+!KVM! GJ! ##J! "#\\ ! "J\ !

!

=! 9-*10,51(+5.,2$1),*$.,(*#0/21,.51,51(+5.,$>,.51,/&).-*2),"&-*10?.$?&-*10,$',&-*10?.$?#$001#.$',#$**1#.($*6!,
@! 9-*10,01*+.5,2$1),*$.,(*#0/21,.51,&-*10?.$?&-*10A,&-*10?.$?#$001#.$',#$**1#.($*,>1-./'1!,,
B! C9D,E,1F&-*212,&$04).4'1*1,
G! HD8I ,3-)1?#$/')1,9-*10,(),1))1*.(-004,.51,)-%1,&'$2/#.,-),.51,HD8I ,9-*10;,3/.,.51,3$..$%,JK%%,$>,$/.1'?>-#1,$>,.51,9-*10,5-),311*,

'1%$L12,.$,-00$M,-(',.$,1*.1',.51,#5-**10),"-0)$,)11,N(-+'-%,@!=!@6,

$ !
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=*703!#$!LM=H!V52'/-1!M35,3.\,&'$2/#.,*/%31');,%-.1'(-0;,21*)(.4,-*2,)(<1)!,
!

B30>-*/!
B30>-*/!
O-(U23 !

F'/23)'.! !
$2&,)/%!
]AE^(P_!

N2%!$)(2&,)0&,!]((_ !
I2)E6/" !]I_ ! D2&E/6K!]D_! :6)*A&2,,!]:_!

`<:M!B'&2.!

!

`<:MJ"LYT! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! jJ !

`<:MJ" "LL! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "\\ !

!

` <:M!a',2 J
M0-3,2!B'&2.R!

!

`<:MJaM"LYT! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! jJ !

`<:MJaM" "LL! V53+,/+!KVM! #\ ! IJ\ ! "#\\ ! "\\ !

!

`<:M!I'.9!I2)E6/!
B'&2.!
!

!

`<:MJI "LYT! V53+,/+!KVM! #\ ! ##J! "#\\ ! jJ !

`<:MJI" " LL! V53+,/+!KVM! #\ ! ##J! "#\\ ! "\\ !

!

`<:MJMM!
!
!

!

`<:MJMM"LYT! V53+,/+!KVM! GJ! ##J! "#\\ ! jJ !

`<:MJMM" " LL! V53+,/+!KVM! GJ! ##J! "#\\ ! "\\ !

!

=! 9-*10,51(+5.,2$1),*$.,(*#0/21,.51,51(+5.,$>,.51,/&).-*2),"&-*10?.$?&-*10,$',&-*10?.$?#$001#.$',#$**1#.($*6!,,
@! 9-*10,01*+.5,2$1),*$.,(*#0/21,.51,&-*10?.$?&-*10A&-*10?.$?#$001#.$',#$**1#.($*,>1-./'1!,,
B! C9D,E,1F&-*212,&$04).4'1*1O,9'1%(/%,C9D,(),#-'3$*,(%&'1+*-.12;,-*2,3$.5,%-.1'(-0),#$*.-(*,-,>0-%1,'1.-'2-*.!,
G! HDP8,3-)1?#$/')1,9-*10,(),1))1*.(-004,.51,)-%1,&'$2/#.,-),.51,HDP8,9-*10;,3/.,.51,3$..$%,JK%%,$>,$/.1'?>-#1,$>,.51,9-*10,5-),311*,'1%$L12,

.$,-00$M,-(',.$,1*.1',.51,#5-**10),"-0)$,)11,N(-+'-%,@!=!@6,

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

=93!?/5?2.3!2>!19,.!.3-1,2)!,.!12!'3.-5,73!924!12!-*0-/0*13!193!?35-3)1*83!2>!193!7/,0',)8!3)<302?3!
19*1!,.!*-1,<3:!!=9,.!,.!193!-5,1,-*0!,)?/1!12!193!-*0-/0*1,2)!2>!E'() :!!
!
&!-2+?5393).,<3!.13?!7(!.13?!V2435V2,)1!8/,'3! 12!'3.,8),)8!'()*+,-*00(!,)./0*13'!'4300,)8.! ,.!
?52<,'3'!2)!193!K)358(>02!437.,13!P444:3)358(>02:-2:/6S:!
!
&AZ%#\"\!)24 !3>>3-1,<30(!53@/,53.!19*1!193!'4300,)8!73!'3.,8)3'!4,19!*!<3)1,0*1,2)!5*13!2>!\:J*-9:!!
=9,.!>,8/53!,.!19353>253!*)!,)?/1!12!7219!193!M&V!*)'!'()*+,-!,)./0*1,2)!-*0-/0*1,2)!1220.:!!!]213!
19*1!<3)1,0*1,2)!>024!5*13!1952/89!193!A()*+,-!D)./0*1,2)!.(.13+!493)!,)1385*13'!4,19!*!XKC!
.(.13+!/.3.!*!02435!<*0/3!19*)!\:J*-9!P.33!M3-1,2)!GS:!
!
=93!*-1,<3!,)./0*1,2)!*53*!,.!*!'3135+,)*)1!2>!193!*,5!>024!5*13!1952/89!193!'()*+,-!,)./0*1,2)!
?52'/-1:!!Z25!*!8,<3)!'4300,)8!2>!.?3-,>,3'!,)135)*0!93*13'!<20/+3F!*!.+*00!*-1,<3!*53*!4,00!53./01!,)!
*!9,89!>024!5*13!P*)'!*!0*583!*-1,<3!*53*!4,00!53./01!,)!*!024!>024!5*13S:!!!!
!
E'() !,.!*!>/)-1,2)!2>!193!*,5!>024!5*13:!;,8935!*,5!>024!5*13.!53./01!,)!9,8935!E'() !>25!*!8,<3)!'()*+,-!
,)./0*1,2)!?52'/-1: !
!
N2%!$2,)E&!O0/2!
X1/*)(.$/"#2)(. $1#2802)('+#$08$%&'()*+(..&$*',-.(/#%$#'6#.01#,$+('$=#$(+"*#6#%$
:*/"$(+/*6#$(2#(,$*'$/"#$2('9#$HT5YTZ;$$
$
N2%!$2,)E&!O0/2$$
X'.&$($120102/*0'$08$/"#$=-*.%*'9$#'6#.01#$'##%,$/0$=#$(+/*6#$802$/"#$=#'#8*/$08$
%&'()*+$*',-.(/*0'$/0$=#$2#(.*,#%$
!
=9,.!,.!*)!,+?251*)1!>*-125!,)!193!'3.,8)!?52-3..!*.!,1!*0024.!.1*1,-!,)./0*1,2)!12!73!,).1*003'!*52/)'!
53<3*0.F!*1!3'83.!*)'!12!*--2++2'*13!?5215/.,2).!1952/89!193!7/,0',)8!3)<302?3:!
!
=93!*-1,<3!*)'!.1*1,-!*53*.!2>!,)./0*1,2)!,)!*!7/,0',)8!-*)!73!,'3)1,>,3'!/.,)8!193!-2).1 5/-1,2)!
'31*,0.!*)'!'5*4,)8.!2>!193!7/,0',)8: !=93!*-1,<3!,)./0*1,2)!*53*!-*)!3,1935!73!+3*./53'!>52+!193!
'5*4,)8.!25!-*0-/0*13'!+*)/*00(: !
!

!

!
!
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N2%!$2,)E&!O0/2!
M(*'/(*'$($+.#(2$6#2/*+(.$1(/":(&$=#/:##'$/"#$(*2$*'/(K#$/0$/"#$%&'()*+$
*',-.(/*0'$1('#.$('%$/"#$( *2$/(K#$088$10*'/$820)$/"#$%&'()*+ (..&$*',-.(/#%$#'6#.01#$
!
f?3),)8.F!./-9!*.!4,)'24.!*)'!'225.F!?53<3)1!*!-03*5!<351,-*0!*,5%?*19!>52+!*,5!,)1*63!?2,)1!12!193!
?*)30!*)'!193!*,5!1*63!2>>!?2,)1!12!193!9*7,1*703!522+.:!!!
!
D1!,.!*'<,.3'!19*1!>25!*-1,<3!*53*.!2>!,)./0*1,2)!193!'3.,8)35!-922.3!303<*1,2).!2)!193!7/,0',)8!4,19!
*.!>34!4,)'24R'225!2?3),)8.!*.!?2..,703!>25!193!*??0,-*1,2)!2>!193!?*)30.!./-9!*.!193!8*703!
303<*1,2).!2>!193!7/,0',)8:!!
!
&53*.!2>!193!7/,0',)8!4,192/1!*!-03*5!<351,-*0!*,5!?*19!731433)!193!*,5!,)1*63!?2,)1!*)'!193!*,5!1*63!
2>>!?2,)1!4,00!73!.1*1,-:!!
!
N2%!$2,)E&!O0/2!
!"#$6#'/*.(/*0'$,/2(/#9&$,#.#+/#%$802$/"#$%:#..*'9$:*..$"(6#$('$*)1(+/$0'$/"#$(+/*6#$
(2#($('% $0'$/"#$(*2$*'/(K#$('%$(*2$/(K#$088$10*'/,$$
!
D'3)1,>(!193!*-1,<3!*53*!4,19!53.?3-1!12!193!-92.3)!<3)1,0*1,2)!.15*138(:!=93!*,5!,)1*63!*)'!1*63!2>>!
?2,)1.!4,00!73!',>>353)1!>25!',>>353)1!<3)1,0*1,2)!.15*138,3.:!!!
!
Z25!XKC!.(.13+.!193!'4300,)8!,.!930'!*1!*!.0,891!)38*1,<3!?53../53!-*/.,)8!<3)1,0*1,2)!*,5!12!>024!
,)12!193!'4300,)8!1952/89!,)13)1,2)*0!2?3),)8.:!!!!
!
=93!?53../53!'52?!1952/89!193!'()*+,-!,)./0*1,2)! .(.13+!,.!*!>/)-1,2)!2>!193!>024!?*19!03)819:!!&.!
193!>024!?*19!03)819!,)-53*.3.!193!?53../53!'52?!1952/89!193!.(.13+!,)-53*.3.:!!!
!
=9353!,.!*!+*O,+/+!>024!?*19!03)819:!D>!193!53@/,53'!>024!?*19!03)819!3O-33'.!193!+*O,+/+F!
*'',1,2)*0!*,5!1*63!2>>!?2,)1.!+/.1!73!'3>,)3'!>25!193!'4300,)8:!!
!
=93!+*O,+/+! 925,W2)1*0!*,5!>024!?*19!>25!193!LMHN!.35,3.!,.!G:a+:!!!
!
=93!+*O,+/+!>024!?*19!03)819!>25!'()*+,-!*00(!,)./0*13'!>*-*'3.!-2/?03'!4,19!XKC!.(.13+.!,.!
G:a+:!!=9353>253F!'() *+,-*00(!,)./0*13'!>*-*'3.! 53@/,53!*)!*,5!1*63!2>>!?2,)1!4,19!*!+,),+/+!
2?3),)8!*53*!2>!"\F\\\++ #!12!73!,).1*003'!3<35(!G:a+:!!D>!193!+*O,+/+! >024!?*19!03)819!3O-33'.!
G:a+F!193)!*!.3-2)'!85,003!2>!*!+,),+/+!2>!"\F\\\++ #!+/.1 !73!,).1*003':!
!
=93!'3.,8)35!+*(!*0.2!-922.3!12!'3>,)3!.925135!>024!?*19.!731433)!*,5!,)1*63!*)'!*,5!,)031!?2,)1.:!!
=93!'3.,8)35!+*(!*0.2!-922.3!12!9*<3!*!9,8935!2?3),)8!*53*!2)!193!*,5!1*63!2>>!?2,)1:!!!
!
=93!*,5!,)1*63!?2,)1.!'3135+,)3!193!?2.,1,2)!2>!193!-2003-125!-9*))30:!!=93.3!.92/0'!73!-03*50(!
+*563'!2)!193!,).1*00*1,2)!'5*4,)8:!!!
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!
D1!,.!?2..,703!12!'3>,)3!*,5!,)1*63!?2,)1.!*1!852/)'!>0225!*)'!>,5.1!>0225!03<30.!*)'!*1!+/01,?03!?2,)1.!
2)!193!?35,+3135!2>!193!'4300,)8:!=93!03)819!2>!193!53@/,53'!-03*5!<351,-*0!?*194*(!42/0'!
19353>253!73!.925135:!=9,.!+*(!53./01!,)!*!-9*)83!,)!193!*-1,<3!*53*!?2..,703!>25!*!8,<3)!'4300,)8!P*.!
.924)!,)!Z,8/53!#S:!
!
&,5!1*63!2>>!-*) !73!<,*!*!./??0(!85,003!25!'/-1!>25!3*-9!9*7,1*703!522+!*1!193!'3.,8)35.!7393.1:!!!
!
H2)<3)1,2)*0!<3)1,0*1,2)!.(.13+!8/,'*)-3!.92/0'!73!>200243'!493)!'3135+,),)8!*,5!./??0(!*)'!
3O15*-1!?2,)1.!4,19,)!193!,)135)*0!93*13'!.?*-3!2>!193!'4300,)8:!
!
=93!3O*+?03.!.924)!73024!PZ,8/53!GS!'3.-5,73!*!<3)1,0*1,2)!.15*138(!493537(!*,5!,.!'5*4)!,)12!*!
-2003-1,2)!.(.13+!,)!193!*11,-:!!H03*5!<351,-*0!?*194*(.!*53!19353>253!53@/,53'!731433)!852/)'!*)'!
3*<3.!03<30!,)!193.3!3O*+?03.:!!!
!
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Z,8/53!#$!K>>3-1!2>!C3)1,0*1,2)!M(.13+!2)!193!&-1,<3!&53*!2>!*!H*)','*13!A4300,)8!
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!"#$%&'()*&(+#,-./(&.#0%).*+(.*1)#234.%5 6"#7.'%/#0%).*+(.*1)#234.%54

!"#$%&'()*&(+#,-./(&.#0%).*+(.*1)#234.%5 6"#7.'%/#0%).*+(.*1)#234.%54
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!

Z,8/53!G$!&-1,<3!*53*!'3.-5,?1,2)!>25!<3)1,0*1,2)!.(.13+.!21935!19*)!XKC!
!
!

!
-6 Q'$*.,C01L-.($*,

!

!
=I R1-',C01L-.($*$

Static area of 
Insulation 

Active area of 
Insulation 

Static area 
of Insulation 

Active area of 
Insulation 
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!
+I 4*9"/$[(=.#$B.#6(/*0'$

!

!
%I \#8/$[(=.#$B.#6(/*0'$

!
!

!

Static area of 
Insulation 

Active area of 
Insulation 

Static area of 
Insulation 

Active area of 
Insulation 
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!"#$%&'()*(+&,-.%/'#"(0%$1(2"'$%./$!"#$
!"#$%&#'(%)*+,$-./#!

=93!'()*+,-!,)./0*1,2)!.(.13+!*-1.!*.!193!*,5!,)?/1!12!193!<3)1,0*1,2)!.(.13+:!!!
!
N9353!,1!,.!/.3'!,)!-2)`/)-1,2)!4,19!XKC!.(.13+.F!193!*,5!1*63!2>>!?2,)1.!>52+!193!'()*+,-!
,)./0*1,2)!.(.13+!*53!193!7*-6852/)'!<3)1,0*125.!>25!193!'4300,)8:!
!
]2!21935!7*-6852/)'!<3)1,0*125.!P3:8:!4,)'24!15,-603!<3)1.S!.9*00!73!>,113'!12!193!'4300,)8:!
!
=2!-2+?0(!4,19!&AZ%#\"\!,)!K)80*)'!k!N*03.!193!'()*+,-!,)./0*1,2)!.(.13+!.92/0'!?52<,'3!
7*-6852/)'!<3)1,0*1,2)!4,19!*)!3@/,<*03)1!*53*!853*135!19*)!193!?52.-5,73'!+,),+/+! P=*703!J:#-!
M(.13+!G!%!H2)1,)/2/.!X3-9*),-*0!KO15*-1!M(.13+.!PXKCSS:!
!
N2%!$2,)E&!O0/2!
B(+"$(*2$/(K#$088$10*'/$*'$/"#$=-*.%*'9$%#,*9'$+0',/*/-/#,$($=(+K920-'%$6#'/*.(/02$
!
N2%!$2,)E&!O0/2!
]02$%:#..*'9,$+0',/2-+/#%$*'$B'9.('%$^$_(.#,7$/"#$#>-*6(.#'/$(2#($08$#(+"$(*2$/(K#$
088$10*'/$"(,$/0$=#$+0)1-/#%$*'$.*'#$:*/"$V3]5RTST$9-*%('+#$
!
&??3)',O!&!,)!&AZ%#\"\!'3.-5,73.!193!+3192'2028(!>25!-*0-/0*1,)8!193!7*-6852/)'!<3)1,0*1,2)!
3@/,<*03)1!*53*:!=9,.!,.!./++*5,.3'!73024$ !
!
=2!'3135+,)3!193!3@/,<*03)1!*53*.F!193!.1*)'*5'!*,5!>024!3@/*1,2)!-*)!73!/.3'$!

!
&!g!"\\\:PcRH' S:PlR#:mVS\:J ! ! ! ! P"S!

!
N9353$!
&! Y*-6852/)'!<3)1,0*125!3@/,<*03)1!*53*!P++#S:!!D)!193!-*.3!2>!*!

'()*+,-!,)./0*1,2)!-351,>,-*13!19,.!53>35.!12!193!*,5!1*63!2>>!?2,)1!
c ! &,5!./??0(!5*13!P0R.S!
H' ! A,.-9*583!-23>>,-,3)1F!1*63)!*.!\:a"!
l ! &,5!'3).,1(!P68R+GSF!1*63)!*.!":# !
mV! V53../53!*-52..!193!<3)1F!49,-9!,.!1*63)!*.!":\V*!>25!+/01,%.1253(!

'4300,)8!
!
!
&)' $!
!
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c!g!c AD!n!&*! ! ! ! ! P#S!
!
N9353!
c ! &,5!./??0(!5*13!P0R.S!
c AD! A()*+,-!,)./0*1,2)!>024!5*13!P0R.R+#S!d!"V*!mVF!1*63)!*.!\:aJ!
&*! &-1,<3!,)./0*1,2) !*53*!P+#S!
!
&,5!,)1*63!2>>!?2,)1.!+/.1!73!?52<,'3'!>52+!193!'()*+,-!,)./0*1,2)!.(.13+!12!3*-9!9*7,1*703!522+!
!
=93!3@/,<*03)1!*53*!-*)!73!-2+?/13'!>25!3*-9!9*7,1*703!522+!/.,)8!193!>25+/0*!P"S!*)'!P#S!
P.924)!*72<3S:!!&AZ%#\"\!8/,'*)-3!,)',-*13.!19*1!3*-9!7*-6852/)'!<3)1,0* 125!.92/0'!9*<3!*!
+,),+/+!3@/,<*03)1!*53*!2>!#J\\++ #!!
!
=93!49203!92/.3!3@/,<*03)1!*53*!-*)!*0.2!73!-2+?/13':!!=93!49203!92/.3!+,),+/+!3@/,<*03)1!
*53*!.92/0'!73!3@/*0!12!25!853*135!19*)!193!)/+735!2>!9*7,1*703!522+.!+/01,?0,3'!7(!#J\\++#:!
!
D)!25'35!>25!193!'3.,8)!'()*+,-!,)./0*1,2)!.(.13+!12!-2+?0(!4,19!&AZ %#\"\F!193!49203!92/.3!
3@/,<*03)1!*53*!+/.1!3O-33'!193!+,),+/+!8/,'*)-3 !
!
K*-9!*,5!1*63!2>>!?2,)1!,)!193!'()*+,-!,)./0*1,2)!.(.13+!.92/0'!9*<3!*!+,),+/+!3@/,<*03)1!*53*!2>!
#J\\++ #:!!D1!,.!?2..,703!>25!193!'4300,)8!12!+331!193!49203!92/.3!+,),+/+!3@/,<*03)1!*53*!
8/,'*)-3!*)'! )21!-2+?0(!4,19!193!P9*7,1*703S!522+!.?3-,>,-!+,),+/+!8/,'*)-3:!! N9353!19,.!
2--/5.!*'',1,2)*0!8/,'*)-3!.92/0'!73!.2/891:!!;30?!*)'!*'<,-3!,.!*<*,0*703!>52+! K)358(>02:!
!
K)358(>02!D)./0*1,2)!=3-9)2028,3.!!!!!!!!!!!!!!!! ! ! 1$!\\!II!P\S"G"!##a!G"JJ!
Ib!c/33)!M15331!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! ! 4$!444:3)358(>02:-2:/6!
K',)7/589F!K;#!G];!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! ! 3$!3)8,)335,)8d3)358(>02:-2:/6!
!
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!"#$%&'(! $!! !"#$"!%&'()!"#$%&&!

=93!3)358(!?35>25+*)-3!2>!*!'4300,)8!,.!3.1,+*13'!/.,)8!193!]*1,2)*0!H*0-/0*1,2)!X3192'!P]HXS:!!
D)!193!BQ!193!]HX!,.!193!M1*)'*5'!&..3..+3)1!V52-3'/53!PM&VS:!!&!-*0-/0*1,2)!?52-3..!>25!
'3135+,),)8!193!3)358(!73)3>,1!2>!.303-1,)8!'()*+,-!,)./0*1,2)!,.!,)-0/'3'!,)!M&V:!!&!
-2+?5393).,<3!'3.-5,?1,2)!2>!193!-*0-/0*1,2)!?52-3..!,.!?52<,'3'!4,19,) !193!M&V!'()*+,- !
,)./0*1,2)!4256.9331.!P444:.*? %*??3)',O@:258:/6S:!!&'',1,2)*0!,)>25+*1,2)!*)'!8/,'*)-3!,.!*0.2!
?52<,'3'!2)!193!K)358(>02!437.,13!P444:3)358(>02:-2:/6S:!!!
!

$2,)E&!+&Q-/,!
Z25!*!8,<3)!'()*+,-!,)./0*1,2)!?52'/-1!193!>20024,)8!,)>25+*1,2)!,.!53@/,53'!12!-*0-/0*13!E'() $!
!
"# ;)3!@.04!
'_ :62!)&/23&'.!62'/2>!10.-(2!09!/62!>42..)&E!),!32W-)32>!',!'&!)&Q-/!!
U_ :62!'*/)12!'32'!09!/62!>42..)&E!),!32W-)32>!',!'&!)&Q-/!
!
K# :623('.!Q30Q23/)2,!09!/62!G&12.0Q2!M0&,/3-*/)0&!
=93!-*0-/0*1,2)!?52-3..!53@/,53.!142!*88538*13!E%<*0/3.!>25!193!-2).15/-1,2)!0*(35.o!!
!
'_ =)&/!b!:62!'EE32E'/2!=J1'.-2!903!*0&,/3-*/)0&!.'%23,!)&,)>2!/62!>%&'()*!)&,-.'/)0&!!
U_ =2?/!J!:62!'EE32E'/2!=J1'.-2!903!*0&,/3-*/)0&!.'%23,!0-/,)>2!/62!>%&'()*!)&,-.'/)0&!!

!
E,)1!*)'!E 3O1!*53!-2+?/13' !/.,)8!*)!*??52<3'!B %<*0/3!-*0-/0*1,2)!PYM!K]!DMf!abIa!*)'!YEIIGS!>25!
193!-2).15/-1,2)!303+3)1!-2)1*,),)8!193!'()*+,-!,)./0*1,2)!?52'/-1:!! !

!
P# $2,)E&!;)3!B23(2'U).)/%!
=93!'3.,8)!*,5!?35+3*7,0,1(!>25!193!'4300,)8!+/.1!73!3@/,<*03)1!12!25!03..!19*)!G+GR9R+#!493)!193!
'()*+,-!,)./0*1,2)!.(.13+!,.! ,)1385*13'!4,19!XKC!.(.13+.:!!D>!*!'3.,8)!*,5!?35+3*7,0,1(!853*135!
19*)!G+GR9R+#!,.!/.3'!193)!193!'()*+,-!,)./0*1,2)!?52'/-1!4,00!2)0(!73!*--53',13'!4,19!,1.!.1*1,-!
E%<*0/3:!Z25!21935!*??0,-*703!<3)1,0*1,2)!.(.13+ .F!193!'3.,8)!*,5!?35+3*7,0,1(!'23.!)21!?53.3)1!*!
'3.,8)!-2).15*,)1: !

!
N2%!$2,)E&!O0/2!
J8$+0-1.#%$:*/"$MBN$02$@(.('+#%$M#+"('*+(.$N#'/*.(/*0'$,&,/#),7$/"#$%:#..*'9$
%#,*9'$(*2$1#2)#(=*.*/&$)-,/$=#$#>-*6(.#'/$/0$02$.0:#2$/"('$H)H`"`) R$
!

;,!a-)./!:623('.!B23903('&*2 !
&!5*)83!2>!13.1,)8!9*.!733)!-*55,3'!12!'3135+,)3!193!*.!7/,01!1935+*0!?35>25+*)-3!2>!*!
'()*+,-*00(!,)./0*13'!3)<302?3:!!=9,.!,.!*!>/)-1,2)!2>!3O135)*0!4,)'!02*',)8F!,).1*00*1,2)!@/*0,1(!*)'!
'/-1!1(?3!*)'!,)./0*1,2)!03<30!>25!*!8,<3)!'()*+,- !,)./0*1,2)!?52'/ -1!*)'!<3)1,0*1,2)!.15*138(:!!&!
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.35,3.!2>!*'',1,2)*0!,)?/1.!*53!53@/,53'!12!193!-*0-/0*1,2)!?52-3..!*)'!193.3!*53!./++*5,.3'!
73024:!
!
*S Y/,0',)8!X3192' !
A()*+,-!D)./0*1,2)!-*)!3,1935!73!,).1*003'!*1!193!7/,0',)8!.,13!25!2>>%.,13!P>25!,).1*)-3!*.!?*51!2>!*!
1,+735!>5*+3!-02.3'!?*)30!*..3+70(S:!!Z25!LMHN!*)'! LM=H!?52'/-1!1(?3_.!2) %.,13!,).1*00*1,2)!
.92/0'!73!.303-13':!=93!?/5?2.3!2>!193!.303-1,2)!,.!12!*..,8)!*)!,)%/.3!>*-125!*..2-,*13'!4,19!193!
+3192'!2>!,).1*00*1,2):!!&)!,)%/.3!>*-125!2>!\:be!,.!*..,8)3'!12!*)!2) %.,13!,).1*00*1,2)!?52-3..:!
!
7S H2)',1,2)!2>!193!M/??0(!A/-1!f/1.,'3!193!;3*13'!M?*-3!
M/??0(!'/-1.!*53!3,1935!3O?2.3'!,:3:!+2<,)8!1952/89!*)!/)93*13'!.?*-3!25!/)3O?2.3':!!D>!193(!*53!
3O?2.3'!193)!193!'/-1.!*53!3,1935!,)./0*13'!25!/),)./0*13':!!B),)./0*13'!'/ -1.!*115*-1!*)!,)%/.3!
>*-125!2>!\:e\F!,)./0*13'!'/-1.!*115*-1!*)!,)%/.3!>*-125!2>!\:bJ!*)'!/)3O?2.3'!'/-1.!*)!,) %/.3!
>*-125!2>!":\:!!!
!
-S C3)1,0*1,2)!.(.13+!25!*55*)83+3)1!
=*703!G!./++*5,.3.!193!3O-0/.,2).!*)'!,) %/.3!>*-125.!*..2-,*13'!4,19!193!<3)1,0*1,2)!.(.13+.!19*1!
-*)!73!.303-13'!4,19,)!M&V!>25!,)1385*1,2)!4,19!193!'()*+,-!,)./0*1,2)!.(.13+.!P>25!853*135!'31*,0!
.33!M3-1,2)!GS:!
!

H2&/).'/)0&!<%,/2(! M0((2&/ ! +&J-,2!@'*/03!
X3-9*),-*0!KO15*-1!C3)1,0*1,2)!
PXKCS!

! \:be!

X3-9*),-*0!Y*0*)-3'!4,19!;3*1!
E3-2<35(!PXC;ES!

D>!19,.!<3)1,0*1,2)!.(.13+!,.!.303-13'F!
M&V!4,00!/.3!193!.1*1,-!<*0/3!>25!193!
.303-13'!'()*+,-!,)./0*1,2)!?52'/-1! !

)R*!

X3-9*),-*0!Y*0*)-3'!)2!;3*1!
E3-2<35(!

! ":\ !

X3-9*),-*0!V2.,1,<3!D)?/1!
C3)1,0*1,2)!PVDCS!

! ":\ !

]*1/5*0!C3)1,0*1,2)! D>!19,.!<3)1,0*1,2)!.(.13+!,.!.303-13'F!
M&V!4,00!/.3!193!.1*1,-!<*0/3!>25!193!
.303-13'!'()*+,-!,)./0*1,2)!?52'/-1 !

)R*!

=*703!G$!K>>3-1!2>!193!<3)1,0*1,2)!.(.13+!-92,-3!2)!193!,)%/.3!>*-125!*??0,3'!12!193!M&V!'()*+,-!
,)./0*1,2)!-*0-/0*1,2)!
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M'.*-.'/)&E!VJ1'.-2!903!'!$%&'()*'.. %!+&,-.'/2>!G&12.0Q2!
=93!E'() !83)35*13'!>25!193!'()*+,-!,)./0*1,2)!?52'/-1!,).1*003'!,)!193!.?3-,>,-!-2).15/-1,2)!*)'!
'4300,)8!,.!./7.3@/3)10(!/.3'!,)!*)(!*??52<3'!B %<*0/3!-*0-/0*1,2)!.2>14*53!PYM!K]!abIa!*)'!
YEIIGS:!!!!
!
=93!B%<*0/3.!*53!./7.3@/3)10(!3)1353'!,)12!M&V!-*0-/0*1,2)!.2>14*53!3)./5,)8!3*-9!-2).15/-1,2)!,.!
53>353)-3'!*.!>*5!*.!,.!?5*-1,-*703!>25!*/',1,)8:!!M1*)'*5'!,)./0*1,2)!B%<*0/3.!.92/0'!3)1353'!,)12!
193!M&V!.2>14*53!>25!193!,)*-1,<3!*53*.!*.!*??52?5,*13:!!M33!'31*,03'!M&V!8/,'*)-3!>25!,)>25+*1,2)!
P444:.*? %*??3)',O@:258:/6S!
!!
!
! !
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!"#$%&'(! $!!"#"$%&'(")*+#'!"#$%&'(!

;)3!+&/2E3)/%!
=93!?35>25+*)-3!2>!193!3)<302?3!'3?3)'.!2)!<3)1,0*1,2)!*,5!+2<3+3)1!15*<300,)8!1952/89!193!
'()*+,-!,)./0*1,2)!?52'/-1F!-2 ))3-1,)8!,)12!193!+3-9*),-*0!<3)1,0*1,2)!.(.13+!*)'!73,)8!
',.15,7/13'!12!193!93*13'!,)135)*0!<20/+3!2>!193!'4300,)8:!
!
=93!HH!V*)30!PH2003-1,2)!H9*))30S!,)!193!LMHN!*)'! LM=H!?52'/-1!.35,3.!,.!*!-5,1,-*0!-2+?2)3)1!,)!
'30,<35,)8!*,5!,)1385,1(:!
!
=93!+3-9*),-*0!<3)1,0*1,2)!.(.13+!'3?53../5,.3.!193!HH!?*)30!49,-9!,)!1/5)!'5*4.!*,5!1952/89!193!
,)./0*1,2)!?*)30.!P.33!Z,8/53!I S:!!!
!
D1!,.!,)!193!,)./0*1,2)!?*)30.!19*1!193!93*1!53-2<35(!1*63.!?0*-3:!
!

By Energyflo By Others

b) Section through head of XS Panels at 
Ceiling Void showing design demarcation 
line

a) Section through head of XS Panels at 
Wallhead showing design demarcation 
line

Diag 3.3.10                  For illustrative purposes only

Figure 4: XSCW and XSCW-CC interface 
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N9353!?2..,703F!K)358(>02!A()*+,-!D)./0*1,2) !?*)30.!*53!*..3+703'!p0382_!.1(03F!.2!19*1!3*-9!524!
,.!2>>.31!925,W2)1*00(F!7(!9*0>!*!?*)30!4,'19F!>52+!193!524!73024:!PZ,8/53!J!?52<,'3.!*)!,00/.15*1,2)!
2>!19,.S:!

!

Z,8/53!J$!LMHN!*)'! LM=H!?*)30!*..3+70(!',*85*+ !

!
K)358(>02!A()*+,-!D)./0*1,2) !?*)30.!*53!2>!"#\\!O!IJ\++!',+3 ).,2)!P.33!Z,8/53!aS:!
!
=93!?*)30.!9*<3!e!*,5!-9*))30.!2>!"G\ ++!4,'19:!! =2!-53*13!193.3!-9*))30.!19353!*53!j!
,)135+3',*13!?2.1.!2>!#\++!',+3).,2):!! !
!
=93!-3)153!?2,)1.!2>!193.3!?2.1.!*53!*1!"J\++!193.3!*53!?53.3)1!*.!8522<3.!2)!7219!>*-3.!2>!193!
?*)30:!!=93.3!*-1!*.!8/,'3.!>25!-/11,)8!193!?*)30!2)%.,13:!
!
K)358(>02!A()*+,-!D)./0*1,2) !?*)30!-*)!19353>253!73!-/1!12!4,19,)!"J\++!2>!*!53<3*0F!3'83!25!
?5215/.,2):!!!
!
T*?.!.92/0'!73!>,003'!,)!/.,)8!.20,'!KVM!,)./0*1,2)!2>!193!.*+3!19,-6)3..!*.!193!'()*+,-!,)./0*1,2)!
?52'/-1:!!M20,'!,)./0*1,2)!.92/0'!73!.3-/53'!,)!?0*-3!/.,)8!3O?*)',)8! ,)./0*1,2)!>2*+:!
!
&'',1,2)*0!,)>25+*1,2)!,.!*<*,0*703!,)!193!,).1*00*1,2)!8/,'3.!>25!LMHN!*)'! LM=H!49,-9!-*)!73!
<,343'!*1!193!K)358(>02!437.,13!P444: K)358(>02:-2:/6 S:!
! !
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! Figure 6: XSCW and XSTC panel 
drawing and dimensions 
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;,8935!19*)!*--3?1*703!*+7,3)1!7*-6852/)'!)2,.3!25!,)135+,113)1!/)*--3?1*703!)2,.3!?53../53F!
./-9!*.!*,5 0,)3R52*'!15*>>,-!
!
G&23E%9.08-)>'&*2 !
H2).,'35!193!/.3!2>!?52?5,31*5(!q*-2/.1,-!*113)/*1,2)q!*,575,-6.R<3)1.!
!

K_!! B;=:+MVD;:G!F;::G=!aV+D$JVB!
$2,)E&!M0&,)>23'/)0&,!
=93!7/,0'!/?!2>!?*51,-/0*13!+*1135!-*/.,)8!)*5524,)8R-02./53!2>!*,5%,)031!*?351/53.!
!

Figure 7: Air Inlet to Energyflo Dynamic Insulation Panels via External Fa•ade 
For Illustrative Purposes Only 

 



DESIGN	
  GUIDE:	
  !
Masonry	
  Cavity	
  and	
  Timber	
  Frame	
  Product	
  Range	
  	
  	
  !

V1.2 May 2011  Page 29 of 32  
!
 
 

G&23E%9.0!8-)>'&*2 !
H2).,'35!>,11,)8!?52?5,31*5(!53+2<*703!+3.9!-2<35.!12!193!>*-3!2>!*,5%,)031:!!X3.9!-2<35.!-*)!73!
53+2<3'!*)'!-03*53'!'/5,)8!193!?0*))3'!+*,)13)*)-3!2>!193!.(.13+ !
!

P_!! +O8=G<<!C@!HG=F+O!
$2,)E&!M0&,)>23'/)0&,!
X,-3!3)135,)8!1952/89!193!*?351/53.!,)!*)!*,575,-6!
!
G&23E%9.0!8-)>'&*2 !
=(?,-*00(!+,-3!53@/,53!*?351/53!853*135!19*)!e++!12!8*,)!*--3..!12!*)!/)'357/,0',)8:!=9353>253!*)!
*,5%75,-6!4,19!*?351/53.!r!e++!42/0'!73!-2).,'353'!>,1!>25!193!?/5?2.3.!2>!?53<3)1,)8!,)853..!2>!
<35+,):!!D>!9243<35F!,)!193!-*.3!2>!*!5/5*0!*??0,-*1,2)F!193!A3.,8)35!9*.!-2)-35).!,)!530*1,2)!12!
,)-53*.3'!5,.6!2>!,)>3.1*1,2)F!,1!,.!*'<,.3'!19*1!X3.9!-2<35.!P.33!?2,)1!#!*72<3S!73!-2).,'353':!!
!

R_!! @DCC$!=+<N!
$2,)E&!M0&,)>23'/)0&,!
D)853..!2>!>022'%4*135!<,*!193!*,5%75,-6.R<3)1.!
!
G&23E%9.0!8-)>'&*2 !
D)!02-*1,2).!49353!*!5,.6!2>!>022',)8F!,1!,.!*'<,.3'!19*1!193!*,5%75,-6.R<3)1.!73!02-*13'!*72<3!193!
+*O!93,891!2>!*!?213)1,*0!>022':!D)!19,.!.,1/*1,2)!193!7*.3%-2/5.3!?*)30.!PLMHN%YH!25!LM=H%YHS!
42/0'!9*<3!12!.1*51!2)!193!>,5.1!524!2>!4*00!1,3.!03<30!4,19!25!*72<3!193!93,891!2>!193!
*,575,-6.R<3)1.:!=93!-*<,1(!73024!19,.!93,891!-*)!73!,)./0*13'!/.,)8!3,1935!193!.1*)'*5'!'()*+,-!
?*)30!PLMHNRLM=HS!25!/.,)8!-2)<3)1,2)*0!.1*1,-!,)./0*1,2)!2>!193!.*+3!1935+*0!?35>25+*)-3!*.!
193!?*)30:!&.!19353!4,00!73!)2!*,5>024!1952/89!19,.!?251,2)!2>!193!4*00F!.2!,1!.92/0'!73!153*13'!*.!*!
.1*1,-!*53*:!

&0135)*1,<30(F!193!A3.,8)35!+*(!*0.2!4,.9!12!-2).,'35!193!/.3!2>!?52?5,31*5(!p*)1,%>022'_!*,5%75,-6.:!

;)3!:'A2!C99!B0)&/!$2/').)&E!!
N2%!$2,)E&!O0/2!
V*2$/(K#$088$10*'/,$"(6#$/0$=#$%#8*'#%$/"(/$ .*'K$/"#$%&'()*+$*',-.(/*0'$120%-+/,$/0$
/"#$)#+"('*+(.$6#'/*.(/*0'$,&,/#); $$$
!
A4300,)8.!'3.,8)3'!12!*--2++2'*13!'()*+,-!,)./0*1,2)!?52'/-1.!53@/,53!2?3),)8.!,)!193!7/,0',)8!
>*75,-!12!?35+,1!193!?*..*83!2>!<3)1,0*1,2)!*,5!12!193!9*7,1*703!.?*-3.:!!!
!
=9353!+*(!73!*!53@/,53+3)1!>25!>,53!'*+?35.!12!73!,).1*003'!4,19!85,003.!*)'!<3)1.!2)!,)135)*0!
?0*.13572*5':!!=9,.!4,00!73!'3135+,)3'!7(!^2-*0!Y/,0',)8!H2)1520!53@/,53+3)1.:!!!



!"#$%&'%($!")' !
!"#$%&'()"*+,'("%-(.+/01&(2&"/1(3&$-45,(6"%71(((!

V1.2 May 2011  Page 30 of 32  
!
 
 

!"#$%&'(9$!!"#$%&'!!"#$%"&'()$*+,"&!

H2&/).'/)0&!<%,/2(!$2,)E&!O0/2,!
¥ A()*+,-!D)./0*1,2)!,.!-2)>,8/53'!12!4256!,)!-2)`/)-1,2)!4,19!XKCF!VDC!*)'!

N9203!;2/.3!Y*0*)-3'! C3)1,0*1,2)!M(.13+.!P4,192/1!;3*1!E3-2<35(S!
!

¥ A()*+,-!D)./0*1,2)!.(.13+.!*53!)21!-/553)10(!-2)>,8/53'!12!4256!,)!
-2)`/)-1,2)!4,19!XC;E!.(.13+. !

!
¥ D>!*,5!,.!73,)8!-2003-13'!2<35!*!.,)803!.1253(!P,:3:!sG+!93,891S!193)!193!

+*O,+/+!>024!?*19!03)819!4,00!73!G:a+: !!
!

¥ D>!*,5!,.!73,)8!-2003-13'!2<35!#!.1253(_.!193)!+*O,+/+!>024!?*19!03)819!4,00!73!!
G:a+!>25!193!+*O,+/+!AD!?53../53!'52?!12!73!s"\V*:!
!

¥ =93!<3)1,0*1,2)!.15*138(!.303-13'!>25!193!'4300,)8!4,00!9*<3!*)!,+?*-1!2)!193!
*-1,<3!*53*!*)' !2)!193!*,5!,)1*63!*)'!*,5!1*63!2>>!?2,)1.!!
!

¥ N93)!-2/?03'!12!XKC!.(.13+.F!3*-9!*,5!1*63!2>>!?2,)1!>52+!*!'()*+,-*00(!
,)./0*13'!>*U*'3!-2).1,1/13.!*!7*-6852/)'!<3)1,0*125!

!
¥ Z25!'4300,)8.!-2).15/-13'!,)!K)80*)'!k!N*03.F!193!3@/,<*03)1!*53*!2>!3*-9!*,5!

1*63!2>>!?2,)1!9*.!12!73!-2+?/13'!,)!0,)3!4,19!&AZ%#\"\!8/,'*)-3 !
!



DESIGN	
  GUIDE:	
  !
Masonry	
  Cavity	
  and	
  Timber	
  Frame	
  Product	
  Range	
  	
  	
  !

V1.2 May 2011  Page 31 of 32  
!
 
 

$2,)E&!$2/').)&E!
¥ =93!'3.,8)!?52-3..!+/.1!2/1?/1!*!'()*+,-!,)./0*1,2)!'5*4,)8!.31!49,-9!

'31*,0.!49353!'()*+,-!,)./0*1, 2)!?52'/-1!,.!,).1*003'!*)'!49353!*,5!,)1*63!*)'!
*,5!1*63!2>>!?2,)1.!*53!02-*13'!
!

¥ =93!'()*+,-!,)./0*1,2)!'5*4,)8!.31!4,00!73!/.3'!7(!193!,)./0*1,2)!,).1*00*1,2)!
13*+!*)'!193!+3-9*),-*0!<3)1,0*1,2)!,).1*00*1,2)!13*+:!!D1!,.!19353>253!*)!,)?/1!
12!193!,).1*00*1,2)!?52-3..!>25!193!,)./0*1,2)!*)'!+3-9*),-*0!<3)1,0*1,2)!
.(.13+.: !

!
¥ &!-03*5!<351,-*0!?*194*(!731433)!193!*,5!,)1*63!12!193!'()*+,-!,)./0*1,2)!

?*)30!*)'!193!*,5!1*63!2>>!?2,)1!>52+!193!'()*+,-*00(!,)./0*13'!3)<302?3!9*.!
12!73!+*,)1*,)3' !
!

¥ =93!>024!?*19!03)819!'3>,)3'!1952/89!193!'()*+,-!,)./0*1,2)!.(.13+!,.!193!
,)13)1,2)*0!<3)1,0*1,2)!?*19!>25!193!'4300,)8:!!]2!>/51935!7*-6852/)'!
<3)1,0*1,2)!2?3),)8.!P3:8:!4,)'24!15,-603!<3)1.S!*53!)3-3..*5(:!

!
¥ &,5!,)031.!2)!193!3O135)*0!>*-*'3!*53!53@/,53'!12!?35+,1!*,5!12!+2<3!1952/89!

193!7/,0',)8!3)<302?3!12!193!'()*+,-!,)./0*1,2)!?52'/-1:!
!

¥ Z25!*!q1(?,-*0!*??0,-*1,2)qo!4,19!)2!.,13!.?3-,>,-!53@/,53+3)1.F!193!*,5!,)031!
53@/,53+3)1.!2)!193!3O135)*0!>*U*'3!-*)!73!+31!7(!/.,)8!P*S!*!.1*)'*5'!
#"J++!O !aJ++!*,5 %75,-6F!4,19!53-1*)8/0*5!9203.!P+,)!2?3)!*53*F!#\\\++#S!
25!P7S!*!<3)1!4,19!*)!3@/,<*03)1!2?3)!*53*:!

!
¥ &,5!1*63!2>>!?2,)1.!9*<3!12!73!'3>,)3'!0,)6,)8!193!'()*+,-!,)./0*1,2)!?52'/-1.!

12!193!+3-9*),-*0!<3)1,0*1,2)!.(.13+:!!!
!



!"#$%&'%($!")' !
!"#$%&'()"*+,'("%-(.+/01&(2&"/1(3&$-45,(6"%71(((!

V1.2 May 2011  Page 32 of 32  
!
 
 

@'*/03,!;992*/)&E!=>%&!
¥ E'() !,.!*!>/)-1,2)!2>!*S!'()*+ ,-!,)./0*1,2)!?52'/-1F!7S!*,5!>024!1952/89!193!

,)./0*1,2)!*)'!-S!1935+*0!?52?351,3.!2>!193!3)<302?3!-2).15/-1,2)!$
!

¥ =93!<*0/3!2>!E'() !4,00!73!.?3-,>,-!>25!193!-2).15/-1,2)F!'4300,)8!*)'!'()*+,-!
,)./0*1,2)!?52'/-1!73,)8!3<*0/*13':!!!
!

¥ E'() !,.!*!>*-125!2>!?52'/-1!19,-6)3..!*.!?35!-2)<3)1,2)*0!,)./0*1,2):!!!
!

¥ =93!-92,-3!2>!<3)1,0*1,2)!.(.13+!9*.!*)!3>>3-1!2)!E'() :!!!
!

¥ D>!-2/?03'!4,19!XKC!.(.13+.F!193!'4300,)8!'3.,8)!*,5!?35+3*7,0,1(!+/.1!73!
3@/,<*03)1!12!25!02435!19*)!G+GR9R+#!

!
;*/)12!;32'!=2W-)32(2&/ !

¥ f?1,+*0!1935+*0!?35>25+*)-3!2>!'()*+,-*00(!,)./0*13'!3)<302?3.!-*)!73!
*-9,3<3'!4,19!*-1,<3!*53*.!,)!193!5*)83!G\%e\t:! !

!
¥ f)0(!*!?52?251,2)!2>!193!7/,0',)8!3)<302?3!)33'.!12!73!*-1,<3!>25!193!73)3>,1!

2>!'()*+,-!,)./0*1,2)!12!73!53*0,.3' !
!
!
!
!
!
!
!


