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Tiltak for å oppnå passivhus- og nullhusstandard i

rekkehusbebyggelse

Measures to achieve passive- and zerostandard in row-houses

Lars Erik Torvik Eikenæs & Torbjørn Hunskaar Løve
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 V*99'(>*)'==$/*:$U1$['$)+I99<,+(9>*==f$

 $ $ (&CEH($v$0LU$=H<)/*9(=;8.*+$-+D$);&*$

 $ $ ?/+;.*$@I.8;8.*+$v$2LU$=H<)/*9(=;8.*+$-+D$);&*D$

 \+(.>*88,&(8;))=;.$)*&-*+')H+/;+98;8.(.+':$<,+$/'+&*.>*8/;88*+$;$$$$$$$$$$$$$$

/*8);='(>,8('8=*..f$

 $ $ @,=;.@I.8;8.L$ ('&)$ '+*'=*+$ :*+$ /'+&*.>*8/;88;8.$ &*:<?+*+$

+;(;9,$<,+$(-+*:8;8.$'/$<,+H+*8(8;8.l(&;))*$w$Z1$t$

 $ $ ?/+;.*$@I.8;8.*+$,.$'+*'=*+$w$]1$tD$

JB h/+;.*$);=)'9f$

 M-*(;<;99$/;<)**<<*9)$;$/*8);='(>,8('8=*..$AM4[Bf$

 $ $ @,=;.@I.8;8.$v$0LU$9KlA&$3$l(B$$

 $ $ ?/+;.*$@I.8;8.*+$v$0L1$9KlA&$3$l(B$$

 "H=;.E*)$<,+$8'))%$,.$E*=.*(*89;8.$'/$;88*)*&-*+')H+$

 G;=)'9$(,&$*=;&;8*+*+$@I.8;8.*8($@*E,/$<,+$=,9'=$9>?=;8.D$
$
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$01$

@I.8;8.()I-*L$,.$,--.;+$*8$&'9(;&'=/*+:;$<,+$,&7($'%*$''.%$*$#+!9$3.6L$,--.;))$;$

9KEl&0$,--/'+&*)$#6Q$-*+$C+L$(*$)'@*==$0D$GOP21$n2TDT$,.$E'+$,.(C$&*:$/*+:;*8*$<+'$

GOP1Z$(,&$('&&*8=;.8;8.(.+H88='.D$G'==*8*$;$-'+'8)*($*+$'=)*+8');/*$9+'/$(,&$.>*=:*+$

<,+$@I..$:*+$9+'/$,&$@*.+*8(*)$<,+H+*8(;8.l@'9)*+;*==$(&;))*$,/*+()I+*+$*8*+.;&*((;.*$

9+'/$);=$/'+&*.>*8/;88*+*8D$7*)$('&=*:*$8*)),$*8*+.;@*E,/*)$)'+$&*:$'==*$

*8*+.;-,()*8*$(,&$,+:;8W+$@+H9$'/$@I..*)$/;=$.;$m^oD$M)'8:'+:/*+:;*+$<,+$

+*<*+'8(*9=;&'L$*8*+.;);=(9H::$<+'$(,=*8L$*8*+.;$);=$/*8);='(>,8('8=*..L$,--/'+&;8.$,.$

@+H9*+()I+)*$-,()*+$&C$@*8I))*($,.$*+$.;))$;$$/*:=*..$Q2$);=$YM3132D$N*+:;*8*$@=*$

+*/;:*+)$;$0122$,.$<=*+*$'/$/*+:;*8*L$(W+=;.$);=$@*=I(8;8.L$@=*$(*89*)$<,+:;$@+H9*8$'/$&*+$

*8*+.;.>*++;.$@*=I(8;8.$E'+$?9)D$

+4&(''!0G!(-($.,$4))($!?%$!6',5(!&9.-,-.*+9#($!&4*($+!#D!&($(.-(+!*4)'(+!-(++%!(-($.,&(@%73!!

&SMJNJMTRQOKMULN!

!

!!

+UOQPO!JKOOU!KJKLMNVKWUX!
+(5"C!!!!!!!!!!!!!!!!!!!!!!!!!!!+(5C:!
m9KEl&$0$,--/'+&*)$#6Q$-+D$C+o!

*YZW[TE!TQYO!\LNON]TVUPNM!UXKL!"2C!Y0!U^^XQLYKO!

&$4!!

201$x$2^11l&0$

,--/'+&*)$

#6Q$

20Ux2^11l&0$

,--/'+&*)$

#6Q$

&UPNMVPURR!! 22U$ 201$

&QLJKWQMK!! 2T1$ 2U1$

5UJOULVSMJNJM! 2U1$ 2^U$

*RUPKVSMJNJM! 201$ 23U$

6JNXKLTNOKO_W`STRUPK! 2^1$ 2]1$

*SRKW[T! 311$A33UB$ 30U$

*SRKWaKY! 02U$A0U1B$ 03U$

@UOKPP! 001$ 0T1$

,]LKOOTVSMJNJM! 2Z1$ 2]U$

?ULLKOJNJMTVSMJNJM! 021$ 03U$

5[PO[LVSMJNJM! 2^U$ 2]1$

'KOO!NJ][TOLN_XKLRTOK]KL! 2ZU$A2_1B$ 2]U$

$

N*:$@*+*.8;8.$'/$*)$@I..($('&=*:*$8*)),$*8*+.;@*E,/$/;=$.*,&*)+;L$,+;*8)*+;8.$,.$

/;8:H(-='((*+;8.$(-;==*$;88D$O8$,-);&'=;(*+)$@I.8;8.(9+,--$&*:$&I*$/;8:H('+*'=$&,)$

(?+L$:*+$/'+&*);=(9H::*)$<+'$(,=*8$*+$()?+()L$/;=$:*+<,+$/;+9*$-,(;);/)$-C$('&=*)$8*)),$

*8*+.;@*E,/D$
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$02$

3D0D3 "RYMGOP6QN$

!'8(*))$E/;=9*8$&,:*==$&'8$/*=.*+$&C$&'8$<?=.*$.;))*$&;8()*9+'/L$(=;9$')$&'8$E;8:+*+$

H>*/8$9/'=;)*)$;$@I..*8*D$7*)$*+$9+'/$);=$)*))E*)$,.$/'+&*.>*88,&.'8.L$.;))$;$)'@*==$3D$R$

);==*..$();==*($:*)$9+'/$);=$')$+?+$,.$9,&-,8*8)*+$(,&$@+H9*($);=$/'+&*:;()+;@H(>,8(8*))*)$

;(,=*+*(D$

+4&(''!8G!),-*+(5$47!?%$!74$)(.<(--%).4-.!%.!+(++@(+!?%$!&D1(!+,'+45*;!%.!$4))()%1(''(-!

b+(5"C!I"/;2c!

5UJTOL[RTaUJT]KP! ! 5LQX! +S^K! (JWKO!

9OOKLXKMM! !$1L00$ !%/*+:;$ mKlA&0$PBo$

+QR! !$1L2]$ !%/*+:;$ mKlA&0$PBo$

.[PX!^Z!ML[JJ!UM!YUO!]KO!\LN! !$1L2]$ !%/*+:;$ mKlA&0$PBo$

7NJ][!UM!]`L!dNJRP[]KLO!RQLY_LQYYKe! !$2L^$ !%/*+:;$ mKlA&0$PBo$

'KRRQTaKOQPP!XK]!2C!#Q!OLSRR\ULTRaKPP! !$3L1$ VH<)/*9(=;8.$-+D$

);&*$

m()9o$

$

#I..$(,&$;99*$*+$(&CEH($E'+$,.(C$<=*+*$9+'/$98I))*)$);=$/;8:H*8*D$7*+(,&$:*)$;99*$*+$

:,9H&*8)*+)$')$@I..*)$;99*$E'+$@*E,/$<,+$9>?=;8.L$();==*($:*)$9+'/$);=$(,=<'9),+*8$A.)B$-C$

/;8:H*+L$(,&$:'$&C$/W+*$&;8:+*$*88$1L2U$-C$:*$(,=@*='()*:*$<'(':*8*D$O8$(,=@*='()*)$

<'(':*$=;..*+$;$<?=.*$/*;=*:8;8.*8$);=$GOP21$&*==,&$8,+:l?()$ATU°B,.$8,+:l/*()$A32U°BD$

M,='/(9>*+&;8.*8$9'8$,--8C($/*:$C$&,8)*+*$-*+(;*88*+$*==*+$&*:$@*=*..$-C$/;8:H*8*D$

7*)$();==*($,.(C$9+'/$);=$('&&*8E*8.*8$&*==,&$/;8:H*8*($*8*+.;*.*8(9'-*+$,.$);=='))$

/;8:H('+*'=L$.;))$;$-+,(*8)$'/$,--/'+&*)$#6QD$7*))*$$<,+&H=*+*($/*:$C$:;/;:*+*$1L0T$-C$

/;8:H*8*($!%/*+:;L$;89=H:*+)$9'+&l+'&&*D$7*))*$/;=$.;$01$-+,(*8)$/;8:H('+*'=$'/$

,--/'+&*)$#6Q$<,+$/'8=;.*$/;8:H*+$&*:$*8$!%/*+:;$-C$2L0$Kl&0$-+DPD$N;+98;8.*8*$'/$

9+'/*)$*+$;==H()+*+)$;$)'@*==$TD$

$ $



!"#$$%$&'()*+,--.'/*$0120$$ $ 3$G*,+;$k$P+'/$);=$*8*+.;%$,.$&;=>?I)*=(*+$;$@I..$

$00$

+4&(''!/G!?%$@%'1(+!)(''%)!1(!74-',.*+(!6;7($1,(-(!#D!7,-16($!%.!@74!1(++(!6+.<=$!?%$!@7%$!

)9(!.'4**!)4-!54-!@4!(++($!+(5"C!*,++!),-*+(5$47!,!I"/32!

6;XKL]N! ?ULWUP]TOQPP!\LQ!+(5"C! .PQTTQJ]KP!!N!f!QX!U^^XQLYKO!&$4!

"EA! 1L0T$ 1L2U$

"E/! 1L0T$ 1L2Z$

"E0! 1L0T$ 1L01$

"! 1L0T$ 1L0T$

CE>! 1L0T$ 1L31$

$

3D0DT !YYGQP$46Q$6OSVOYO$

P+'/*8*$);=$*8*+.;$9'8$<+'/;9*($;$8,*8$);=<*==*+D$7*))*$.>*=:*+$;$$E,/*:('9$@I..$&*:$

(-*(;*==$@+H9L$$HE*=:;.$.*,&*)+;$*==*+$:*+(,&$:*$.C+$H)$,/*+$@*/'+;8.$'/$9H=)H+&;88*+D$

7*)$*+$+*:H(*+)*$9+'/$<,+$@I..$H8:*+$31&0L$<+;);:(@,=;.*+$&*:$U1&0$);=$2U1&0$

,--/'+&*)$#6QL$('&)$()?++*$<+;);:(@,=;.*+$&*:$9H8$q8$@,*8E*)D$7*$)+*8.*+$@'+*$C$E,=:*$

(*.$;88*8<,+$&;8()*9+'/*8*$.;))$;$)'@*==$3D$V'<)*:*$@I..$E'+$,.(C$*.8*$*8*+.;9+'/L$.;))$;$

GOP21$n2TD^D$

$

3D0DU OYO6SR456MeYRYS$

N'+&*@*E,/*)$;$*)$@I..$A;==H()+*+)$;$<;.H+$2B$9'8$:*=*($,--$;$.+H88='()$,.$(-;((='()*+D$

S+H88='()*8$*+$:*8$*<<*9)*8$(,&$&C$);=$<,+$C$:*99*$()?+()*-'+)*8$'/$/'+&*@*E,/*)D$7*)$

*+$,<)*$H?9,8,&;(9$C$E'$*8$*8*+.;<,+(I8;8.$(,&$*+$:;&*8(>,8*+)$<,+$E*=*$/'+&*@*E,/*)D$

7*)$9'8$;()*:*8<,+$/W+*$@;==;.*+*$C$E'$q8$*8*+.;<,+(I8;8.$(,&$9='+*+$:*88*$.+H88='()*8L$

,.$*8$'88*8$);=$C$)'$:*8$?/+;.*$*<<*9)*8$(,&$)+*8.($-C$:*$9'=:*()*$:'.*8*D$Q/E*8.;.$'/$

9=;&'*)$,.$/'+&*(I()*&*)$/;=$.+H88='()*8$=;..*$&*==,&$Z1%_1t$'/$@I.8;8.*8($

/'+&*@*E,/$m^oD$

$

?,.6$!"G!,''6*+$4*<%-!47!(+!&9..*!74$)(&(@%7(+!b7(,'(1-,-.(-!+,'!+(5"C!I"/E:c!
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$03$

7*)$*+$;99*$);=='))$C$;8()'==*+*$,=>*9>*=$;$8I*$@I..$*==*+$/*:$E,/*:,&@I..;8.$'/$*)$@I..D$

7*+$9,&&H8*8$E'+$);=98I)8;8.(-=;9)$);=$<>*+8/'+&*'8=*..$&C$@,=;.*8($/'+&*(I()*&$

@I..*($(=;9$')$<>*+8/'+&*8$9'8$@+H9*($);=$C$:*99*$/'+&*@*E,/*)D$GOP21$();==*+$,.(C$9+'/$

);=$')$,/*+$T1$-+,(*8)$A^1$-+,(*8)$<,+$@I..$()?++*$*88$U11&0$,--/'+&*)$#6QB$'/$

@I.8;8.*8($8*)),$/'+&*@*E,/$(9'=$:*99*($&*:$*8$'88*8$<,+(I8;8.$*88$<,((;=*$@+*8(=*+$

*==*+$:;+*9)*$*=*9)+;(;)*)$E,($(=H))@+H9*+$m]oD$$Y*)),$/'+&*@*E,/$@*+*.8*($*))*+$

YM3132f011Z$F<$#$+*!*+%&6%94+*!*+$#,%$*$#+!4'$(,$%=%>$'.5$%.+%?&'&@%,.$E'+$<+')+*99$

<,+$:*8$/'+&*8$(,&$*=*9)+;(9$H)()I+$,.$(,=*8$);=<?+*+$@I.8;8.*8D$O=*9)+;(9$*8*+.;$);=$:+;<)$

'/$/'+&*-H&-*+$*+$;99*$:*<;8*+)$(,&$:;+*9)*$*=*9)+;(;)*)D$$

4,+$C$9='+*$9+'/*)$,&$T1%$*==*+$^1$-+,(*8)$@+H9*($,<)*$/'+&*-H&-*+L$(,=<'8.*+*L$

<>*+8/'+&*L$/*:,/8L$-*==*)(,/8L$@;,9>*=$*==*+$@;,.'(($m^oD$7*+(,&$&'8$9'8$:,9H&*8)*+*$

')$8')H+<,+E,=:$.>?+$:*)$-+'9);(9$H&H=;.$C$<?=.*$9+'/*)L$9'8$:*)$<+'/;9*(D$7*))*$.>*=:*+$

,.(C$@,=;.@I..$(,&$E'+$*)$8*)),$/'+&*@*E,/$H8:*+$2U$111$9KElC+$*==*+$9+'/*)$<?+*+$);=$

&*+9,()8':*+$,/*+$@I.8;8.*8($=;/(=?-D$M*$9'-;))*=$21D_$<,+$@*+*.8;8.*+$'/$

;8/*()*+;8.(9,()8':*+D$7*+(,&$&'8$H88/;9*+$9+'/*)L$&C$@,*8E*)*+$,/*+$U1&0$

,--/'+&*)$#6Q$(,&$;99*$*+$@I..*)$*))*+$-'((;/EH(()'8:'+:*8$E'$(9,+()*;8$,.$=H99*)$

;=:()*:$<,+$@+H9$'/$@;,@+*8(*=D$$$

3D3 [QMMRNX!M$$

3D3D2 P5YMO[G$

M,&$@*.+*-*)$'8)I:*+$(C$/;=$:*)$;$-'((;/EH($)'($;$@+H9$-'((;/*$);=)'9$<,+$C$(9'-*$*)$

*8*+.;*<<*9);/)$@I..D$7*$-'((;/*$);=)'9*8*$(9'=$E'$='8.$=*/*);:L$,.$*)$-'((;/EH($&C$(*($-C$

(,&$*8$='8.(;9);.$;8/*()*+;8.D$Y*)),$,--/'+&;8.(@*E,/$(9'=$+*:H(*+*($/*:$C$();==*$

()+*8.*+*$9+'/$);=$!%/*+:;$;$/*..*+L$)'9$,.$.H=/D$R$);==*..$(9'=$:*)$/W+*$&;8:+*$9H=:*@+,*+$

,.$=H<)=*99'(>*$*88$;$*)$@I..$*))*+$:'.*8($<,+(9+;<)L$GOP21D$Q8:+*$-'((;/*$);=)'9$(,&$

@+H9*($*+$C$H)8I))*$(,=*8*+.;*8$,.$.>*8/;88*$/'+&*8$<+'$@+H9)$=H<)$m_oD$$

3D3D0 YM$3Z11f0121$P6RGO6RO6$456$[QMMRNX!M$5S$VQNOYO6SRX!ML$#5VRS#eSYRYSO6$

#*.+*-*)$-'((;/EH($E'+$@=;))$@+H9)$;$<=*+*$C+$,.$@=*$,--+;88*=;.$='8(*+)$'/$

['((;/EH(;8();)H))*)$;$GI(9='8:$m21oD$R$Y,+.*$/'+$:*)$=*8.*$<,+/;++;8.$+H8:)$@*.+*-*)$,.$

:*)$/'+$;99*$*8)I:;.$:*<;8*+)D$4,+(9>*==*+$98I))*)$);=$9=;&'$,.$@I..*(9;99$.>?+$')$

-'((;/EH($8?:/*8:;./;($;99*$9'8$:*<;8*+*($;8)*+8'(>,8'=)D$"I8:;.E*)*8*$?8(9*+$C$

);=(9I8:*$*8*+.;*<<*9);/*$=?(8;8.*+L$,.$,<<*8)=;.$);=(9H::$@=;+$.;))$);=$-+,(>*9)*+$&*:$

<,9H($-C$='/)$*8*+.;<,+@+H9D$7*+<,+$H).'/$M)'8:'+:$Y,+.*$;$0121$YM3Z11$(,&$

;88*E,=:*+$9+;)*+;*+$<,+$-'((;/EH($,.$='/*8*+.;EH($<,+$@,=;.@I.8;8.*+D$7*$)+*$8;/C*8*$

='/*8*+.;9='((*$2$,.$0$,.$-'((;/EH($:*<;8*+*(L$,.$@*+*.8;8.(.+H88='.*)$*+$H)<?+)$'/$
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$0T$

MRYGO4$#I..<,+(9$,.$#,=;.-+,:H(*8)*8*$m_oD$

7*)$(*))*($;$()'8:'+:*8($9'-;))*=$TD2$9+'/$,&$*)$&'9(;&'=)$/'+&*)'-()'==$AXyyBD$

N'+&*)'-()'==*)$+*.8*($H)$*))*+$YM$3132%=%<$#$+*!*+%&6%94+*!*+$#,%$*$#+!4'$(,$-%,.$*+$

/'+&*)+'8(-,+)9,*<<;(;*8)*8$<,+$)+'8(&;(>,8L$;8<;=)+'(>,8$,.$/*8);='(>,8$:;/;:*+)$-C$

),)'=)$,--/'+&*)$@+H9('+*'=$A#6QBD$G'@*==$U$/;(*+$9+'/*8*$);=$/'+&*)'-()'==$;$@,=;.*+$

@I..*)$(,&$-'((;/EH(D$

g'&<?+$9'-;))*=$TD0$;$()'8:'+:*8$(9'=$-'((;/EH($H)<,+&*($@,(!"%&'%'$#7!,"%".71.#'%.))*A,%

0'$*%7$"&*!,"%"/2(!*+%&6%#.7(01'%.+B$(($#%'!((01'%6$5%3/$()%&6%"/2($7&,"!*$#%6$5%(."&('%

"(!7&%.+%5$%,"/$#7!*+,1.#3.(5%,.7%$#%&"'0$(($%1.#%9.(!+$*,%)(&,,$#!*+@m21oC%7*))*$@*)I+$')$

:*)$;99*$9'8$@+H9*($9>?=*@'))*+;*+$*==*+$'8:+*$;8()'=='(>,8*+D$M,&$*8$&*+98':$);=$:*))*$

*+$$:*)$=,/$&*:$-'((;/$<+;9>?=;8.$<,+$C$@*E,=:*$)*+&;(9$9,&<,+)$*==*+$<,+$C$+*:H(*+*$

8*)),$9>?=*@*E,/D$

+4&(''!2G!5$47!+,'!74$)(+4#*+4''!,!#4**,7@6*!b+4&(''!0!,!!-*!8:CCc!

! ! 7QLYKOQ^TOQPP! !

*O`LLKPTK! Q<=$z$211$&0$ 211$&0$z$Q<=$z$0U1$&0$ Q<=${$0U1$&0$

#QTTNXW[T! 1L^1$ 1LUU$ 1LU1$

Q<=$|$,--/'+&*)$#6Q$ $ $ $

$

P'-;))*=$TD3$;$YM$3Z11$'8.;+$9+'/$);=$,--/'+&;8.(@*E,/L$(,&$,&<'))*+$@C:*$/'+&*$<+'$

/*8);='(>,8('8=*..*)$,.$:*8$)+':;(>,8*==*$+,&,--/'+&;8.*8D$G'@*==$^$/;(*+$9+'/*8*$);=$

E?I*()*$@*+*.8*:*$8*)),$*8*+.;@*E,/$);=$,--/'+&;8.D$

+4&(''!AG!5$47!+,'!@=9(*+(!&($(.-(1(!-(++%!(-($.,&(@%7!+,'!%##74$),-.!b+4&(''!8!-*!8:CCc!

Årsmiddeltemperatur     

!ym 

Høyeste beregnede netto energibehov til oppvarming     

kWh/(m2"år) 

 Q<=$z$0U1$&0 Q<=${$0U1$&0 

> 6,3 °C 15 + 5,4 ! 
!!"#!!!"!

!""
 15 

< 6,3 °C 15 + 5,4 ! 
!!"#!!!"!

!""
 

+ (2,1 + 0,59 ! 
!!"#!!!"!

!""
) !(6,3- "ym) 

15 + 2,1 ! (6,3- "ym) 

Q<=$|$,--/'+&*)$#6Q   
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$0U$

R$9'-;))*=$TDT$;$()'8:'+:*8$(*))*($9+'/*8*$);=$*8*+.;<,+(I8;8.D$7*)$E*)*+$')$

F6&#7$,4,'$7$'%!%6$,$*'(!+%+#&5%"&*%9$*4''$%&*5#$%$*$#+!6&#$#%$**%$($"'#!,"$%.+%1.,,!($%

9#$*,($#F$m21oD$7*))*$@*)I+$')$&'8$H)*8$H88)'9$&C$E'$'8:+*$*8*+.;9;=:*+$*88$

*=*9)+;(;)*)L$,=>*L$9H==$,.$.'((D$

N;:*+*$()C+$:*)$F<$#$+*$'%7$*+5$%($6$#'%$($"'#!,"%.+%1.,,!(%$*$#+!%,"&(%6D#$%7!*5#$%$**%

'.'&('%*$''.%$*$#+!9$3.6%1#&'#0""$'%EF%G%&6%*$''.%$*$#+!9$3.6%'!(%6&#7'6&**-%,.7%6!,'%!%

(!+*!*+%HIJF$m21oD$
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Et nivå videre fra passivhusstandard er nullhusstandard. Det er ikke utgitt en gjeldende 

standard som definerer begrepet, og det er begrepsforvirring i bransjen når det gjelder dette. 

Mange bruker begrepene nullhus og nullenergihus om hverandre, der i blant Teknisk 

Ukeblad, som i sin publikasjon den 28. mars 2012 skriver om ”Norges første nullenergihus. 

Også kalt nullhus” [11]. Dette pålitelige tidsskriftet er ikke de første som bruker disse 

begrepene om hverandre. 



!"#$$%$&'()*+,--.'/*$0120$$ $ 3$G*,+;$k$P+'/$);=$*8*+.;%$,.$&;=>?I)*=(*+$;$@I..$

$0^$

Enova har definert nullhus slik: ”Et nullhus kan ha solcellepanel, solfanger og/eller 

varmpeumpe, og produserer like mye energi som det totalt har behov for per år. Et nullhus 

skal også være karbonnøytralt når det gjelder utslipp fra materialer, riving og 

byggeprosess” [12]. Det er altså to krav når det gjelder nullhus; både energiproduksjon og 

det å være karbonnøytralt. Etter definisjonen til Enova betyr dette at begrepet nullenergihus 

kun omfatter det første kravet; at bygget skal produsere like mye energi som det totalt har 

behov for per år.  

I denne oppgaven vil begrepet nullhus brukes, og derfor skal begge kriteriene oppfylles. Et 

nullhus skal altså også være karbonnøytalt med tanke på utslipp fra byggeprosess, materialer 

og fra rivningsfase. Et annet begrep for karbonnøytralt er klimanøytralt. Cicero, senter for 

klimaforskning, forklarer begrepet med “at man først må beregne hvor store utslipp 

aktiviteten vil gi. Deretter må man undersøke mulighetene for å redusere utslippene, og til 

slutt kjøpe klimakvoter for å kompensere for de utslippene som fortsatt finner sted etter at 

man har gjennomført tiltak for å redusere utslippene” [13]. I nullhus vil eventuelt overskudd 

av produsert energi kunne veie opp for utslipp knyttet til oppføring, materialbruk og riving. 

Denne oppgaven definerer derfor det andre kriteriet, karbonnøytralt, som klimanøytralt med 

tanke på utslipp fra byggeprosess, materialer, rivningsfase, og i tillegg stasjonær energi som 

kan gi positivt bidrag i løpet av driftstiden til bygningen. 

EU har iverksatt et initiativ som i Norge har ført til Bygningsenergidirektivet. Dette 

direktivet, som er underlagt regjeringen, har som mål å redegjøre for og å øke 

energieffektiviteten i norske bygg. I følge Bygningsenergidirektivet, som ble lagt frem i 

Norge i 2004, skal nybygg som skal brukes av det offentlige tilfredsstille nullenergistandard 

innen 2018 [14]. 
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?,.6$!>G!*+$D',-.(-!,'=#(+!47!(-!14.!)%+!(-!@%$,*%-+4'!?'4+(!bi?%$-9&4$!(-($.,!0CC:ic!!

$

$ !
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$T0$

+4&(''!BG!(-1$,-.($!47!*%',--*+$D',-.!#D!(-!#'4-!*%'?4-.($!*(++!,!?%$@%'1!+,'!1(+!%#+,)4'(!d*=$E!

)(1!(-!7,-5('!#D!/2je!b&5*G!2203/22c!!

$KOJNJM! @KPJNJM!

2U°$ 31°$ TU°$ ^U°$

*`L! 1L_2$ 1L__$ 2L11$ 1L_^$

*`L_XKTO!UM!*`L_`TO! 1L]Z$ 1L_0$ 1L_3$ 1L]_$

7KTO!UM!`TO! 1LZ_$ 1LZ]$ 1LZU$ 1L^_$

$

M,=*8*+.;*8$9'8$@+H9*($);=$,--/'+&;8.$.>*88,&$,--/'+&;8.$'/$@I.8;8.(:*=*+$*==*+$

.>*88,&$/;8:H*+D$7*))*$*+$-'((;/$@+H9$'/$(,=*8*+.;*8D$7*))*$'/(8;))*)$(9'=$)'$<,+$(*.$

(,=<'8.*+*$<,+$'9);/$(,=/'+&*D$M,=<'8.*+8*$@*()C+$'/$*)$(/W+)$'@(,+@*+*8:*$&')*+;'=*$

(,&$'@(,+@*+*+$&*)$&H=;.$'/$*8*+.;*8D$4,+$')$/'+&*8$;99*$(9'=$)'-*($);=$,&.;/*=(*8*$

;(,=*+*($'@(,+@'),+*8$&*:$*)$:*99='.D$7*)$.>*88,&(;9);.*$:*99='.*)$9'8$/W+*$'/$-='()$

*==*+$.='(($,.$(=;--*+$;88$:*)$9,+)@?=.*:*$=I(*)L$&*8$E,=:*+$-C$:*8$='8.@?=.*:*$

/'+&*()+C=;8.*8D$$O8$/W(9*$*==*+$=H<)$)+'8(-,+)*+$(C$/'+&*8$);=$/'+&*'8=*..*)$mT2oD$M*$

,--@I..;8.*8$'/$*8$-='8$(,=<'8.*+$;$<;.H+$_D$

$ $

?,.6$!BG!%##&9..,-.(-!47!(-!#'4-!*%'?4-.($!b&5*G!2203/22c!!!

N'+&*8$<+'$(,=<'8.*+*8$9'8$@+H9*($);=$,--/'+&;8.$'/$)'--*/'88$*==*+$);=$

+,&,--/'+&;8.$.>*88,&$*)$;8:;+*9)*$(I()*&$);=98I))*)$*)$='/)*&-*+')H+$/'+&*'8=*..D$

!'8(*))$&C$/'+&*8$<+'$(,=<'8.*+*8$='.+*($;$*)$/'+&*='.*+D$R$&;8:+*$(I()*&$(,&$9H8$

@;:+'+$);=$,--/'+&;8.$'/$)'--*/'88L$*+$,<)*$/'+&*='.*+*)$(*=/*$/'+&)/'88()'89*8D$$

O)$;8:;+*9)*$(I()*&L$(,&$;$<;.H+$21L$E'+$*8$/'+&*/*9(=*+$&*==,&$/'+&*='.+;8.()'89*8$

,.$/W(9*8$;$(,=<'8.*+*8D$[C$(=;9*$(I()*&$9'8$/W(9*8$;88*E,=:*$<+,()/W(9*$,.$(I()*&*)$

@=;+$&;8:+*$(C+@'+)$<,+$9H=:*D$R$:;+*9)*$(I()*&$=*:*($:*)$/'+&*$/'88*)$<+'$(,=<'8.*+*8$

:;+*9)*$);=$/'+&*='.+;8.()'89*8D$R$:;((*$(I()*&*8*$*+$:*)$/'8=;.$C$E'$*8$*.*8$)'89$<,+$

/'+&*='.+;8.*8$;$);==*..$);=$/'+&)/'88(@*+*:*+*8D$$
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$T3$

7*)$*+$;99*$?9,8,&;(9$C$:;&*8(>,8*+*$(,=/'+&*'8=*..*)$);=$E*=*$,--/'+&;8.(@*E,/*)$

*==*+$)'--*/'88(@*E,/*)L$:'$;8/*()*+;8.(9,()8':*8*$@=;+$(),+*$,.$:*+&*:$,.(C$-+;(*8$

-*+$-+,:H(*+)$9KED$"'8$<C+$E*==*+$;99*$H)8I))*)$9'-'(;)*)*8$-C$(,&&*+*8$:'$

/'+&*@*E,/*)$*+$&;8:+*D$7*)$*+$:*+<,+$&*()$?9,8,&;(9$;$Y,+.*$C$:;&*8(>,8*+*$*)$

)'--*/'88('8=*..$);=$C$)'$&*==,&$T1$,.$^1tL$*==*+$*)$9,&@;8*+)$'8=*..$<,+$

)'--*/'88l+,&,--/'+&;8.$<,+$3U$k$);=$U1t$'/$/'+&*@*E,/*)$mT0oD$

$

?,.6$!"CG!#$,-*,##*5,**(!47!(+!*+4-14$1!*%'74$)(4-'(..!b&5*G!2203/22c!!!

TD0DZ M5V`OVVO[QYOV$

O8*+.;*8$<+'$(,=*8$9'8$,.(C$H)8I))*($);=$C$-+,:H(*+*$*=*9)+;(9$()+?&$/*:$E>*=-$'/$

(,=J*==*-'8*=*+D$M,=J*==*8*$,&:'88*+$=I(*)$);=$()+?&$/*:$E>*=-$'/$*8$<,),/,=)';(9$*<<*9)$

:*+$*)$E'=/=*:*+&')*+;'=*$$,--'+@*;:*+$*)$*=*9)+;(9$-,)*8(;'=$8C+$(,==I(*)$)+*<<*+$J*==*8D$

X'=/=*:*+*8$&C$/W+*$9,@=*)$);=$*8$()+?&9+*)(L$(=;9$')$()+?&&*8$<+'$:*)$*=*9)+;(9*$

-,)*8(;'=*)$9'8$@*8I))*($mT3oD$O8$(,=J*==*$9'8$=*/*+*$&*==,&$1L3%1L^$NL$:*+<,+$*+$

(I()*&*8*$'/E*8.;.*$'/$')$&'8.*$J*==*+$@=;+$9,@=*)$('&&*8$);=$*)$(,=J*==*-'8*=$mT0oD$7*)$

<;88*($),$)*98,=,.;*+$<,+$J*==*8*u$9+I()'==;8(9*$E'=/=*:*+&')*+;'=*$*==*+$

)I88<;=&)*98,=,.;*+D$M;:*8$)I88<;=&-'8*=*8*$E'+$*8$='/*+*$/;+98;8.(.+':$A^%_t$'/$

(,==I(*)B$,.$*8$9,+)*+*$=*/*);:$A21%2UC+B$*+$:*$9+I()'==;8(9*$J*==*8*$:,&;8*+*8:*$-C$

&'+9*:*)D$M;=;(;H&$*+$:*8$/'8=;.()*$E'=/=*:*+*8$,.$E'+$;$-+'9(;($*8$/;+98;8.(.+':$-C$20%

2]t$&*:$*)$)*,+*);(9$-,)*8(;'=$-C$0]t$mTToD$O<<*9)*8$-C$*)$(,=J*==*-'8*=$@=;+$,--.;))$

(,&$K-$$A-*'9%a'))B$(,&$*+$*8$(-;((*<<*9)L$.;))$/*:$;88()+C=;8.$<+'$T0r$-C$2111Kl&0$,.$



!"#$$%$&'()*+,--.'/*$0120$ $ T$G*,+;$k$['+'&*)*+*$(,&$-C/;+9*+$*8*+.;I)*=(*8*$

$TT$

*8$)*&-*+')H+$-C$0Ur`$mT0oD$7*$/'8=;.()*$(,=J*==*-'8*=*8*$=*/*+*+$U1%311$K-$,.$9'8$<C($

&*:$0U$C+($.'+'8);$mTUoD$

M,=J*==*'8=*..*8*$*+$<=*9(;@=*$,.$9'8$@+H9*($);=$<+;))()C*8:*$(I()*&*+L$(,&$EI))*+$*==*+$;$

*)$.')*=I(L$*==*+$/W+*$9,@=*)$:;+*9)*$-C$:*)$(*8)+'=*$:;()+;@H(>,8(8*))*)$<,+$*=*9)+;(;)*)D$

7*$<+;))()C*8:*$(I()*&*8*$E'+$@'))*+;$);=$C$='.+*$*8*+.;*8L$=':*+*.H='),+$,.$

&,8)*+;8.(H)()I+D$7*$8*));=98I))*:*$(I()*&*8*$(=;--*+$C$='.+*$*8*+.;*8L$&*8$

:;()+;@H*+*+$:*8$);=$*=%8*))*)$/*:$,/*+-+,:H9(>,8L$,.$E'+$:*+<,+$/*9(*=+*))*+$;$()*:*$<,+$

@'))*+;D$$

R$Y,+.*$E'+$(,=J*==*'8=*..$)+':;(>,8*=)$(*))$),$@+H9(,&+C:*+D$7*)$*+$EI))*+$='8.)$<+'$*=%

8*))*)$,.$9I()/*+9*)($<I+)C+8l(>?&*+9;8.D$R$<?=.*$*)$&H=;.E*)(()H:;*$,&$(,=*8*+.;$E'+$

MRYGO4$,.$P'8O8*+.;$='.*)$*8$+'--,+)$<,+$O8,/'$(,&$'8(=C+$')$:*8$),)'=*$;8()'==*+)*$

9'-'(;)*)*8$;$Y,+.*$*+$Z%_111$9K-$,.$')$:*)$C+=;.$(*=.*($,--$;$&,)$3U19K-D$

R8/*()*+;8.(9,()8':*8*$<,+$(,=J*==*'8=*..*8*$(I89*+$>*/8)$&*:$*8$'8(='./;($E'=/*+;8.$

E/*+)$(I/*8:*$C+L$('&);:;.$(,&$/;+98;8.(.+':*8*$()':;.$@=;+$@*:+*$mT^oD$MI()*&-+;(*8$

<,+$;8()'==*+)$*<<*9)$/'+$;$011]$;$Y,+.*$20U%2]1$Y5PlK-$<,+$(&C$<+;))()C*8:*$(I()*&*+$

,.$_1%201$Y5PlK-$<,+$8*));=9,@=*:*$(,=J*==*(I()*&D$O)$+*.8**9(*&-*=$;$+'--,+)*8$/;(*+$

*8*+.;9,()8':*8$<,+$*)$'8=*..$-='((*+)$;$M?+%Y,+.*D$R8/*()*+;8.(9,()8':*8$*+$('))$(C$='/)$

(,&$:*)$*+$)*89*=;.$')$-+;(*8$9'8$@=;L$31$Y5PlK-D$7*))*$.;+$;$*9(*&-*=*)$*8$-+;($-C$3L33%

3LZU$Y5Pl9KEL$(,&$*+$:I+)$('&&*8=;.8*)$&*:$:'.*8($-+;(*+$-C$*=*9)+;(9$*8*+.;$;$

Y,+.*D$4;.H+$22$/;(*+$*)$(,=J*==*-'8*=$(,&$*+$8*));=98I))*)D$

$

?,.6$!""G!*%'k(''(#4-('!,!(+!-(++,'5-9++(+!4-'(..!blll3+@((-.,-($3k%365c!

$
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$TU$

TD0D] NRY7SOYO6QG56$

M),+*$:*=*+$'/$Y,+.*$*+$(/W+)$/W+H)('))L$,.$:*)$*+$&*+$&?+9*);:$,.$&;8:+*$(,==I($*88$;$

(I:=;.*+*$='8:$;$OH+,-'D$4,+$;8()'=='(>,8*+$='8.)$<+'$*=*9)+;(;)*)(8*))*)$.>?+$:*))*$')$

/;8:9+'<)$9'8$/W+*$:*8$&*()$*8*+.;?9,8,&;(9*$*8*+.;9;=:*8D$R$/;8)*+&C8*:*8*$*+$

*8*+.;@*E,/*)$()?+()L$,.$:'$*+$,.(C$);=.'8.*8$-C$/;8:9+'<)$(,&$,<)*()$()?+()D$

N;8:)H+@;8*+$(,&$);=-'((*($@,=;.<,+&C=$9'8$=*/*+*($(,&$@C:*$8*))%);=98I))*)*$'8=*..$,.$

(,&$<+;))()C*8:*$'8=*..D$R$*8$8*))%);=98I))*)$=?(8;8.$*+$:*)$$;8/*()*+;8.*+$98I))*)$);=$

);=9,@=;8.*8L$&*8$&'8$(=;--*+$@'))*+;*+L$,.$&'8$<C+$(;99*+$()+?&9;=:*$;$-*+;,:*+$H)*8$

/;8:D$R$);==*..$9'8$&'8$=*/*+*l(*=.*$;88$,/*+-+,:H9(>,8*8$;$8*))*)D$V*/*+'8:?+*8$S*)*9$

,--=I(*+$,&$')$&'8$;$-+'9(;($@?+$E'$*8$&;::*=/;8:$,/*+$C+*)$-C$&;8;&H&$U$&l(D$

N;8:.*8*+'),+*8*$&,8)*+*($8,+&'=)$-C$*8$&'()$,.$(9'=$+'.*$E?I*+*$*88$

,&9+;8.=;..*8:*$EH(L$)+W+$,.$'8:+*$E;8:+;8.*+$mTZoD$4;.H+$20$/;(*+$/;8:.*8*+'),+*+$

(,&$*+$'9)H*==$<,+$+*99*EH($*==*+$@,=;.<*=)D$7;((*$E'+$*8$+,),+:;'&*)*+$-C$ULU$&*)*+$,.$*8$

),)'=$E?I:*$-C$2U$&*)*+D$

$

?,.6$!"0G!7,-1+6$&,-($!+,'!),-1$(!4-'(..3!blll36534''3&,mc!

TD0D_ SgOY#6!P$QN$S6\NQYY$

P;=:*(*-'+*+;8.$'/$'/=?-(/'88$9'8$/W+*$*8$*<<*9);/$&C)*$C$(-'+*$*8*+.;$-CD$

Q/=?-(/'88*)$9'8$:*=*($;88$;$.+C%$,.$(/'+)/'88L$:*+$.+C/'88*)$*+$(-;==/'88$<+'$/'(9*+L$

:H(>$,.$/'(9*&'(9;8*+L$&*8($(/'+)/'88$*+$H)(=;--*)$<+'$),'=*))$,.$H+;8'=D$7*88*$

(*-'+*+;8.*8$9'8$@+H9*($);=$C$@*/'+*$/;9);.*$8W+;8.((),<<*+$(,&$<,(<,+L$8;)+,.*8$,.$

9'=;H&D$



!"#$$%$&'()*+,--.'/*$0120$ $ T$G*,+;$k$['+'&*)*+*$(,&$-C/;+9*+$*8*+.;I)*=(*8*$

$T^$

R$*)$@,=;.EH($;$+*99*$9'8$:*)$/W+*$'9)H*=)$C$@*8I))*$*8*+.;*8$;$.+C/'88*)D$R$:'.*8($

8I@I.:*$@,=;.*+$H).>?+$)'--*/'88$,&$='.$E'=/-'+)*8$'/$*8*+.;@*E,/*)$mT]oD$4=*+*$

(I()*&*+$'/$H=;9$9,&-=*9(;)*)$,.$;8/*()*+;8.(9,()8':$*+$)'))$;$@+H9$<,+$C$.>*8/;88*$

/'+&*8$(,&$(-;==/'88*)$;88*E'+D$O8$*89*=$;8()'=='(>,8$*+$C$)/;88*$9,@@*++?+*)$&*:$

);=<?+(*=(/'88*)$H)*8-C$'/=?-(+?+*)$(=;9$')$/'+&*$@=;+$,/*+<?+)$<?+$(-;==/'88*)$(=;--*($H)D$

G;=<?+)$/'88$&*:$21r`$9'8$:'$<C$*8$)*&-*+')H+$&*==,&$01r`$,.$31r`$<?+$:*)$9,&&*+$;$

/'+&)/'88(@*+*:*+*8D$

XH(@I$Q&<;$*+$*)$@,=;.-+,(>*9)$@I..*)$;$011U$;$M?+%G+?8:*='.$(,&$E'+$;8()'==*+)$/'88%);=%

/'88$/'+&*-H&-*D$X*+$<?+*($.+C/'88*)$);=$/'+&-*-H&-*8L$,.$;$<?=.*$XH(@'89*8$.;+$

/'+&*-H&-*8$*8$C+(/'+&*<'9),+$-C$UD$7*))*$/;=$(;$')$2$9KE$*=*9)+;(;)*)$.;+$U$9KE$/'+&*$

mT_oD$4;.H+$23$/;(*+$-+;8(;--*)$<,+$/'+&*.>*8/;88;8.$'/$.+C/'88D$

O8$'88*8$&C)*$C$H)8I))*$.+C/'88*)$-C$*+$C$;8()'==*+*$*8$/'+&*/*9(=*+$;$:;+*9)*$

);=98I)8;8.$);=$<D*9($:H(>*8D$O)$-+,:H9)$-C$&'+9*:*)$*+$*8$&;=>?:H(>$(,&$<H8.*+*+$(,&$

);:=;.*+*$8*/8)$&*:$9,@@*++?+L$&*8$;$:*))*$);=<*==*)$=;..*+$:;((*$;88*8<,+$(-;==/'88*)$mU1oD$

$

$

$

$

$

$

$

$

?,.6$!"8G!74$)(.<(-7,---,.!47!.$D74--!blll3%*%@%+l4+($3-%c! !



!"#$$%$&'()*+,--.'/*$0120$ $ T$G*,+;$k$['+'&*)*+*$(,&$-C/;+9*+$*8*+.;I)*=(*8*$

$TZ$

TD3 NOYGRVQMg5Y$

TD3D2 NOYGRVQMg5YMMeMGO"$

7*)$*+$8,+&'=)$C$(9;==*$&*==,&$)+*$E,/*:)I-*+$/*8);='(>,8('8=*..D$Y')H+=;.L$&*9'8;(9$,.$

@'='8(*+)$*+$(I()*&*+$(,&$*+$@+H9)$;$Y,+.*D$

Y')H+=;.$/*8);='(>,8$*+$()I+)$'/$)*+&;(9$,--:+;<)$,.$/;8:E'();.E*)D$V'/*$

;8/*()*+;8.(9,()8':*+$,.$=;)*$/*:=;9*E,=:$*+$<,+:*=*8*D$M),+)$/*8);='(>,8(/'+&*)'-L$

H-C=;)*=;.E*)$,.$:C+=;.$9,&<,+)$*+$@'9:*=*8*D$

"*9'8;(9$/*8);='(>,8$E'+$('&&*$E,/*:-+;8(;--$(,&$8')H+=;.$/*8);='(>,8L$&*8$:*)$*+$

&,8)*+)$/;<)*+$(,&$*+$:+;/9+'<)*8$<,+$'/)+*99*)D$7*)$*+$='/*$;8/*()*+;8.*+$,.$.,:$

'/)+*99(+*.H=*+;8.$98I))*)$);=$&*9'8;(9$(I()*&L$&*8$:*)$*+$(),+)$/*8);='(>,8(/'+&*)'-$

,.$:C+=;.$9,&<,+)$,.(C$E*+D$$

#'='8(*+)$/*8);='(>,8((I()*&*+$*+$*))*+$/*;=*:8;8.$);=$GOP21$:*)$(,&$'8@*<'=*($(,&$

-+*'9(*-)*+)$I)*=(*D$#C:*$9+'/*8*$);=$=H<)9/'=;)*)$;$n$23%2$,.$9+'/*8*$);=$*8*+.;*<<*9);/;)*)$

;$9'-;))*=$2T$;$GOP21$.>?+$')$@'='8(*+)$/*8);='(>,8$8W+&*()$*+$*8$8?:/*8:;.E*)D$n$2T%3$

9+*/*+$')$<,+$@,=;.EH($&C$C+(.>*88,&(8;))=;.$)*&-*+')H+/;+98;8.(.+':$<,+$

/'+&*.>*8/;88*+$;$/*8);='(>,8('8=*..$/W+*$&*+$*88$Z1$tD$R$@,=;.EH($9'8$*)$*==*+$<=*+*$

*8*+.;);=)'9$;$n$2T%3$<+'/;9*(L$&*8$:'$&C$:*)$:,9H&*8)*+*($')$@I.8;8.*8($/'+&*)'-()'==$

;99*$?9*+D$N'+&*)'-()'==*)$@*+*.8*($*))*+$YM$3132$m^oD$

TD3D0 !G456"RYS$QN$QYVOSSOG$

S,:$-='8=*..;8.$'/$*)$/*8);='(>,8('8=*..$9'8$@;:+'$);=$C$+*:H(*+*$*8$@I.8;8.($

*8*+.;@*E,/D$N;<)*)I-*$,.$k*<<*9)L$<;=)*+/'=.L$9'8'=<?+;8.$,.$@*E,/$<,+$=I::*&-*+*$

-C/;+9*+$*8*+.;@*E,/*)D$

R$<?=.*$#I..<,+(9$H).>?+$*8*+.;@*E,/*)$);=$/;<)*:+;<)$;$8W+;8.(@I..$,&$='.$2U%01$t$'/$:*)$

),)'=*$*8*+.;@*E,/*)D$R$@,=;.EH($/;=$:*)$-C$.+H88$'/$='/*+*$I)*=(*(9+'/$/W+*$8,*$&;8:+*$

'8:*=D$7*8$(-*(;<;99*$/;<)**<<*9)$AM4[%<'9),+B$(9'=$;$E*8E,=:$);=$GOP21$n$2T%3$/W+*$H8:*+$

0LU$<,+$@,=;.@I.8;8.*+D$7*))*$*+$*)$<,+E,=:()'==$&*==,&$E/,+$&I*$*=*9)+;(9$*<<*9)$(,&$

@+H9*($,.$:*8$=H<)&*8.:*8$(,&$<,+<=I))*($'/$/;<)*8*D$V'/$M4[%<'9),+$/;=$'=)(C$@;:+'$);=$

='/*+*$*8*+.;@+H9L$&*8$;8/*()*+;8.(9,()8':*8*$/'+;*+*+$&*:$/'=.$'/$/;<)*D$

O8$'88*8$<'9),+$(,&$-C/;+9*+$*+$/;<)*(I()*&*)($/;+98;8.(.+':L$(,&$@*(9+;/*+$E/,+$(),+$

:*=$'/$:*8$);=<?+)*$*=*9)+;(9$*<<*9)*8$(,&$<'9);(9$@+H9*($);=$C$)+'8(-,+)*+*$=H<)$;$'8=*..*)D$

7*))*$)'==*)$'/E*8.*+$'/$/'=.$'/$/;<)*)I-*$,.$&,),+*<<*9)D$
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$T]$

S+H88='.*)$<,+$/'=.$'/$/;<)*$,.$,.$/;+98;8.(.+':*+$*+$@*+*.8;8.*8*$'/$)+I99<'==*)D$4;=)*+L$

(,&$+*8(*+$);==H<)$,.$<,+*@I..*+$?:*=*..*=(*+$'/$'8=*..*)L$(9'-*+$)+I99<'==D$#*8:$-C$
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YM3Z11f0121L$,.$:*$*+$(;&H=*+)$;$MR"ROY$(,&$<?=.*+$&*),:*$,.$:')'$<+'$YM3132f011ZD$$
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O8*+.;@H:(>*))*)$);=$@I..*)$,.$=*;=;.E*)*8*$*+$/;()$;$)'@*==$33D$O8:*=*;=;.E*)*+$A);=$/*8()+*B$
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22D3D0 MR"!VO6RYSM6OM!VGQG$

X*+$-+*(*8)*+*($*8*+.;I)*=(*8*$);=$8H==EH(*)$;$M?+H&D$7'$:*)$;99*$<;88*($*8$()'8:'+:$<,+$

8H==EH($*8:'L$*+$);=)'9*8*$('))$('&&*8$<,+$C$,/*+.C$-'((;/EH(9+'/*8*$(,&$.>*=:*+$<,+$

M?+H&D$4=*+*$()*:*+$*+$9+'/*8*$<+'$-'((;/EH(()'8:'+:*8$YM3Z11f0121$.>*8.;))$;$
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-'+*8)*($;88*$;$)'@*==*8*L$&*8$:'$9H8$(,&$*8$,+;*8)*+;8.D$5--(*))*)$8*:*8<,+$<?=.*+$

9'-;))*=;8:*=;8.*8$;$-'((;/EH(()'8:'+:*8$,.$-+*(*8)*+*+$/'+&*)'-()'==L$9>?=*@*E,/L$

,--/'+&;8.@*E,/$,.$&;8()*9+'/D$O))*+$:*))*$9,&&*+$@I..*)($C+=;.*$*8*+.;-+,:H9(>,8L$

9'+@,8:;,9(;:H)(=;--$,.$$'8:+*$+*(H=)')*+$(,&$*+$+*=*/'8)*D$O8$=;()*$,/*+$;88:')'*8*$);=$

@I..*)L$*8*+.;<,+(I8;8.*8$,.$9=;&':')'*8*$9'8$=*(*($;$/*:=*..$QD$$6*(H=)')*8*$*+$$

(;&H=*+)$;$MR"ROY$(,&$<?=.*+$&*),:*$,.$:')'$<+'$YM3132f011ZD$$

Q==*$-'+'&*)*+$(,&$'8.C+$/'+&*)'-*)$);=$8H==EH(*)$*+$=;()*)$,--$;$)'@*==$T^L$('&&*8$&*:$

:*)$),)'=*$/'+&*)'-()'==*)D$$4;.H+*8$8*:*8<,+$(I8=;..>?+$<,+:*=;8.*8$'/$:*$H=;9*$

/'+&*)'-(9,&-,8*8)*8*$;$*)$9'9*:;'.+'&D$

+4&(''!/AG!&($(.-(1(!74$)(+4#*+4''!?%$!(+!-6''@6*!,!*=$6)!

$

G'@*==$TZ$/;(*+$:;&*8(>,8*+*8:*$)*&-*+')H+*+$;$@I..*)L$&*:$,.$H)*8$=H<);8.D$R$);==*..$*+$

:*$E?I*()*$)*&-*+')H+*8*$<,+$,--E,=:((,8*8$)'))$&*:L$(;:*8$:*))*$*+$(W+=;.$/;9);.$<,+$

9,&<,+)*8D$$O))*+$')$(?+/;8:H*8*$@=*$<>*+8*)$<+'$@I..*)L$/;=$;99*$*8:*=*;=;.E*)*8$;$(?+$<C$

:*$E?I*()*$)*&-*+')H+*8*L$&*8$:*$&;:)+*$=*;=;.E*)*8*$(,&$E'+$*)$='/*+*$/'+&*)'-()'==$

/;=$<C$:*))*D$$

+4&(''!/:G!&($(.-(1(!+($),*5(!?%$@%'1!?%$!(+!-6''@6*!,!*=$6)!

$

7'$&'9(;&'=)*&-*+')H+*8$;99*$.;+$*)$<H==()*8:;.$@;=:*$-C$:*8$)*+&;(9*$9,&<,+)*8$;$

=*;=;.E*)*8*$'=*8*L$*+$:*)$8I));.$C$(*$-C$)*&-*+')H+*8$,/*+$:?.8*)$;$:*$'9)H*==*$(,8*8*D$

S+'<;(9$<+*&();==;8.$'/$=H<))*&-*+')H+L$,-*+');/$)*&-*+')H+L$);==H<)()*&-*+')H+$,.$

H)*)*&-*+')H+$*+$.;))$8*:*8<,+$;$<;.H+$T]$,.$<;.H+$T_D$4;.H+*8*$/;(*+$,.(C$E/,+:'8$

!"##$"%&'()*"+
,*-.'/*-'0'!(123345363'7*'8099'0':-*7;97%

<7*78;79'7997*'!(131645332'.7='$>7#:'-.'(?@?A!

B-*+79-:%9-## !"#$%$&%&'($)$* +&#)%$&%&'($)$* ,-).%)

C997*.7887* 3&66 3&32 3&3D

E-F 3&35 3&35 3&35

G"#.':H'8*";;I+J9'=79'/*0 3&31 3&35 3&35

G#-%%I.0;="7*I=)*7* 3&65 3&65 3&65

,"#=7K*J7* 3&35 3&35 3&35

?;/0#9*-%>J; 3&31 3&31 3&31

B7;90#-%>J; 3&3L 3&3L 3&3L

EJ9-#9 3&1D 3&11 3&1L

,*-.79'M0':-%%0.$"%%9-;=-*=7;N'/J*'KO8;0;87*'+7='+7*'7;;'5P3+5'J::.-*+79'<QR'7*'3&P3'SIM+5',N

T::.-*+0;8%K7$J.'7997*'F#0+- +&#)%$&%&'($)$* ,-).%) MF*-.N

!799J'J::.-*+0;8%K7$J. 6D&U FS$I+5
6L FS$I+5

6P&16 FS$I+5'M62&6N

!799J'F>)#7K7$J. 3 FS$I+5
3 FS$I+5

3&3 FS$I+5'M3N

,*-.79'M0':-%%0.$"%%9-;=-*=7;N'/J*'KO8;0;87*'+7='()*"+%'F#0+-/J*$J#='7*'62&6'FS$I+5'

@0;%97F*-.'90#'KO8;0;8%=7#7*&'FJ+:J;7;797*'J8'#7FF-%>79-##

+&#)%$&%&'($)$* ,-).%) MF*-.N

VW.7*=0'O997*.7887*''''''''' 3&65 XSI+Y,Z'''' 3&65 XSI+Y,Z'''' 3&65 M3&6PN

VW.7*=0'9-F''''''''' 3&32 XSI+Y,Z'''' 3&32 XSI+Y,Z'''' 3&32 M3&61N

VW.7*=0'8"#.'+J9'8*";;'J8'+J9'=79'/*0 3&3[ XSI+Y,Z''' 3&3[ XSI+Y,Z''' 3&3[ M3&6PN

VW.7*=0'8#-%%I.0;="7*I=)*7* 3&2D XSI+Y,Z''' 3&2D XSI+Y,Z''' 3&2D M3&DN''

!J*+-#0%7*9'F"#=7K*J.7*=0' 3&35 XSI+Y,Z''' 3&35 XSI+Y,Z''' 3&35 M3&31N

\*%+0=#7*7'97+:7*-9"*.0*F;0;8%8*-='

.-*+78>7;.0;;7*'.7;90#-%>J;''''''''' D[ X]Z'' D[ X]Z'' D[ MD3N'''

(:7%0/0FF'.0/977//7F9'M(^_N'4''''' 6&13 XFSI+`I%Z 6&13 XFSI+`I%Z 6&13 M6&PN''

a7FF-%>79-##''''''''''''''''''''''''''''''''''''''''''''''''''''

M#"/99799$79'.7='P3'_-'9*OFF/J*%F>7##N' 3&P X#"/9.7F%#0;87*I9Z 3&P X#"/9.7F%#0;87*I9Z 3&P M3&UN''

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

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

Cb7*.7887*'
5L']'

E-F'
U']'

G"#.':H'
8*";;I+J9'
=79'/*0'
2']'

G#-%%I
.0;="7*I
=)*7*'
1U']'

,"#=7K*J7*'
U']'

?;c#9*-%>J;'
[']'

B7;d#-%>J;'
65']'

/.*0$).12
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H)=H<);8.*8$-C$&,+.*8*8$,.$*))*+&;::'.*8$-C/;+9*+$)*&-*+')H+*8D$!8:*+$=H<);8.*8$E'+$

'==*$C-8;8.(@'+*$/;8:H*+$;$(,8*8$*8$C-8;8.$-C$1LU$&0D$

$

?,.6$!/>G!+()#($4+6$(-!%7($!1=.-(+!!1,)(-*<%-($(-1(!*%-(!?%$!(+!-6''@6*!,!*=$6)!

$

?,.6$!/BG!+()#($4+6$(-!%7($!1=.-(+!,!%##@%'1**%-(-!?%$!(+!-6''@6*!,!*=$6)!

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

./#')*0")'%')1'2&'#-'%,&%3% 4567289 :;<== >62#/1&?'/?/(@'& A"B'%"#24C'&(2D*&B')1&

./#')*0")'%')1'2&'#-62#'12?3$&/)(E 4F6;289 :F<7= >62#/1&?'/?/(@'& A"B'%"#24C'&(2D*&B')1&

GDH'*&'2&'#-2/2"--@"?1*%"#623&')2?3$&/)( 4>6F2289 :5<== >62#/1&?'/?/(@'& I--@"?1*%"#

GDH'*&'2&'#-2/2"--@"?1*%"#62#'12?3$&/)( 4>6>289 :J<== >62#/1&?'/?/(@'& I--@"?1*%"#

E2K'#-'%,&3%')'2)'1')$"%2'%2*/#3?'%&2/203?/623&')2-'%*")L2"(23&*&H%*M'?,*&)/)(2#'??"#2=5C==2"(2:FC==C2

22NB')&3'?2?3$&/)(2$"%'(O%2$%,2=JC==2&/?2=5C==2"(2$%,2:FC==2&/?24=C==C

K'#-'%,&3%2"B'%21D()'&2-O21/#')*0")'%')1'2*"##'%1,(62*"B'%"#2/24C'&,*0'62D*&B')1&P

Q#'12B/)13*?3$&/)(2$%,2=JC==2&/?2=5C==2"(2$%,2:FC==2&/?24=C==R

K'#-'%,&3%2"B'%21D()'&2-O21/#')*0")'%')1'2*"##'%1,(62"--@"?1*%"#P2

Q#'12B/)13*?3$&/)(2$%,2=JC==2&/?2=5C==2"(2$%,2:FC==2&/?24=C==R
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7*)$&*()$9>*8)*$9+'/*)$<+'$-'((;/EH(()'8:'+:*8$*+$8*)),$,--/'+&;8.(@*E,/$-*+$

9/':+')&*)*+$,--/'+&*)$#6QD$"*:$M?+H&($C+(&;::*=)*&-*+')H+$-C$UL3r`$@=;+$:*))*$

9+'/*)$2ZL2$9KEl&0$C+=;.D$G;=)'9*8*$;$:*88*$-'99*8$.>?+$')$8H==EH(*)$=;..*+$.,:)$H8:*+$

:*))*D$6*(H=)')*)$'/$:*88*$@*+*.8;8.*8$*+$.;))$;$)'@*==$T]D$

+4&(''!/>G!&($(.-(+!%##74$),-.*&(@%7!(++($!5',)4!%.!(-($.,?%$*9-,-.!?%$!(+!-6''@6*!,!*=$6)!

!

#*+*.8*:*$/*+:;*+$-C$@I.8;8.(:*=*+L$9,&-,8*8)*+$,.$=*99'(>*)'==L$*+$.;))$;$)'@*==$T_D$7*+$

.;($/*+:;*8*$=*;=;.E*)(/;($,.$<,+$E*=*$@I..*)D$N*+:;*8*$=;..*+$.,:)$H8:*+$9+'/*8*$<+'$

-'((;/EH(()'8:'+:*8L$(,&$*+$.;))$);=$,+;*8)*+;8.$;$-'+*8)*(D$

+4&(''!/BG!%##+$(1(-1(!7($1,($!d%.!),-*+(5$47e!+,'!!&9.-,-.*1('($E!5%)#%-(-+($!%.!

'(554*<(+4''!?%$!(+!-6''@6*!,!*=$6)!

$

R$);==*..$);=$*8$*)$+*:H(*+)$/'+&*)'-L$*+$:*)$(W+=;.$*8*+.;-+,:H9(>,8*8$,.$:*)$+*:H(*+)*$

`50%H)(=;--*)$(,&$.>?+$8H==EH(*)$);=$*)$8H==EH(D$O8$,/*+(;9)$,/*+$),)'=$*8*+.;-+,:H9(>,8L$

*=*9)+;(9$*8*+.;-+,:H9(>,8L$,.$(,=.)$*8*+.;$);=$&'+9*:*)$*+$.;))$;$)'@*==$U1L$,.$.+'<;(9$;$

9'9*:;'.+'&&*8*$H8:*+$)'@*==*8D$
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+4&(''!2CG!&($(.-(+!#$%16*($+!(-($.,!%.!D$',.!&(*#4$('*(!47!k%0!?%$!(+!-6''@6*!,!*=$6)!

!

O8*+.;@H:(>*))*)$);=$@I..*)$,.$=*;=;.E*)*8*$*+$/;()$;$)'@*==$U2D$O8:*=*;=;.E*)*+$A);=$/*8()+*B$

,.$&;:)=*;=;.E*)*+$@+H9*+$H=;9$&*8.:*$*8*+.;$);=$,--/'+&;8.D$G;=$E?I+*$;$)'@*==*8$9'8$

E*=*$@I..*)($*8*+.;@H:(>*))$()H:*+*(D$

+4&(''!2"G!&($(.-(+!D$',.!(-($.,&61*<(++!?%$!(+!-6''@6*!,!*=$6)!

$

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

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

012345$6

!78/9$,1./&/:$*+8///

012345$6

;#1"&"%/<=/

#%#./'#3*=

)$*+,-#$./#7//

012345$6

;#1"&"%/<=/

#%#./'#3*=

-#./'..'01*'.)02)(13 45)555 5 46)7 45)555 84)7

-#./'..'")02)9'++ :)555 5 :)7 :)555 ;;)7

-#./'..'")02)+1"1&<'(13 4)=55 5 :)7 4)=55 ;;)7

>1"?'+<'**9,**'")+"291** @)AA6 5 B)7 5 5)7

!'..'(&3<'. A=)5A; A@A @6)7 5 5)7

C#(1.( ;54)A54 A@A ;5=)7 4B)=55 ;5A)7

>$7&%/7#=#$.41?@:./#"#$%&/.&7/A<$1#+#. ;)B;= )3DEF2")&#.+()(,.)?1"3'$'(

>$7&%/BCD/,.-7&:: G@B= 3+F2")H#")E'.')IJ++'(

-#./'..'01*
'.)02)(13K)

6=)7)

-#./'..'")02)
9'++K):)7)

-#./'..'")02)
+1"1&<'(13K)

:)7)

>1"?'+<'*
*9,**'")

+"291**K)@)
7)

!'..'(&3<'.K)
AB)7)

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

-#./'..'01*
'.)02)(13K)

B=)7)

-#./'..'")02)
9'++K);;)7)

-#./'..'")02)
+1"1&<'(13K)

;5)7)

!"#$%&'"()'.'3(",&,('()
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7*8$=*/*+)*$*8*+.;*8$*+$,.(C$@*+*.8*)D$G'@*==$U0$/;(*+$E/,+$&I*$E/*+$*89*=)$

*8*+.;@W+*+$I)*+$C+=;.D$"*+9$')$:*88*$)'@*==*8$)'+$&*:$/;+98;8.(.+':*+$-C$

*8*+.;<,+(I8;8.*8*L$&*8$;99*$*8*+.;*8$=*/*+)$'/$J*==*8*$*==*+$/'+&*.>*8/;88*+*8$);=$

.+C/'88*)D$7*+<,+$/;=$F=*/*+)$*8*+.;F$;99*$('&(/'+*$&*:$F*8*+.;@*E,/F$<+'$

*8*+.;@H:(>*))*)D$

+4&(''!20G!&($(.-(+!D$',.!'(7($+!(-($.,!+,'!(+!-6''@'6*!,!*=$6)!

$

O.8*$/;8)*+(;&H=*+;8.*+$(,&$/;(*+$:*8$)*+&;(9*$9,&<,+)*8$*+$;99*$/*:='.)$;$+'--,+)*8L$

&*8$*8$,/*+(;9)$,/*+$E/,+:'8$*8*+.;<,+(I8;8.*8$:*99*+$,--/'+&;8.(@*E,/*)$*+$.;))$;$

)'@*==$U3D$F7*98;8.(.+':$*8*+.;@+H9F$$<,+)*==*+$E/,+$(),+$:*=$'/$,--/'+&;8.(@*E,/*)$

(,&$9'8$:*99*($/*:$.;))$*<<*9)D$G'==*)$;$-'+*8)*($<,+)*==*+$E/,+$(),+$:*=$'/$:*8$;8()'==*+)*$

*<<*9)*8$(,&$:'$*+$;$@+H9D$[C$:;&*8(>,8*+*8:*$/;8)*+:'.*+$@+H9*+$*8:*=*;=;.E*)*8*$0L]$

9KL$&;:)=*;=;.E*)*8*$0L^$9K$,.$E*=*$@I..*)$2]L^$9K$);=$C$:*99*$,--/'+&;8.(@*E,/*)D$

+4&(''!28G!&($(.-(+!1(5-,-.*.$41!7(1!,-*+4''($+!(??(5+!,!(+!-6''@6*!,!*=$6)!

$

$

$
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22D3D3 PVR"QSQMM#O6OSYRYS$

7*)$*+$.>,+)$9=;&'.'((@*+*.8;8.$;$9=;&'.'((+*.8(9'-D8,L$,.$-C$.+H88='.$'/$:*)$(,&$.>,+)$

<,+$:*)$*9(;()*+*8:*$@I..*)$;$9'-;))*=$_D2D0$*+$:*)$>H()*+)$<,+$:*$*8:+;8.*8*$(,&$*+$.>,+)$;$

8H==EH(-'99*8$;$M?+H&D$7*))*$-+*(*8)*+*($;$:*))*$9'-;))*=*)D$

M,&$:*)$()C+$;$9'-;))*=$22D3D0$=*/*+*($:*)$2Z2_$9KE$);=$&'+9*:*)$;$C+*)D$7*))*$@*)I+$')$

@I.8;8.*8$8*)),$;99*$E'+$H)(=;--$'/$`50%*9/;/'=*8)*+D$7*8$(,=.)*$*8*+.;*8$);=(/'+*+$^Z_$

9.$`50$-*+$C+L$,.$:*+&*:$9'8$&'8$;$9=;&'+*.8(9'-*)$<C$*)$-,(;);/)$@;:+'.$<+'$-,()*8$

FM)'(>,8W+$*8*+.;FD$1L^Z_$),88$;$C+*)$,/*+$*8$U1$C+($-*+;,:*$);=(/'+*+$J'D$3T$),88$;$=?-*)$

'/$=;/(=?-*)L$,.$:*))*$)'==*)$@+H9*($;$)'@*==$UT$<,+$H)+*.8;8.$'/$:*)$),)'=*$9=;&'H)(=;--*)D$

M;:*8$);=)'9(-'99*8$(,&$.;+$8H==EH($&*:<?+*+$)I99*+*$/*..*+$,.$?9)*$;(,='(>,8(&*8.:*+$

;$.H=/$,.$)'9$*+$:*))*$9,++;.*+)$<,+$;$&')*+;'=H)(=;--()'==*8*D$#*+*.8;8.*8*$<+'$

9=;&'.'((+*.8(9'-D8,$/;(*+$')$(,&$*8$<?=.*$'/$:*))*$(C$?9*($H)(=;--$<+'$&')*+;'=@+H9$<+'$

T21$);=$TU2$),88$`50%*9/;/'=*8)*+$;$=?-*)$'/$=;/(=?-*)D$$

G'==$(,&$.>*=:*+$'8=*..(<'(*8L$+;/;8.(<'(*8$,.$(,&$*+$98I))*)$);=$)+'8(-,+)$;$:+;<)();:$*+$

H*8:+*)$<+'$:*$'8)'.*=(*+$(,&$*+$.>,+)$,.$@*(9+*/*)$;$9'-;))*=$_D2D0D$!)(=;--$<+'$)+'8(-,+)$

;$:+;<)(<'(*8$*+$(,&$);:=;.*+*$8*/8)$;99*$;89=H:*+)$;$/H+:*+;8.*8$,&$C$,--8C$

8H==EH(()'8:'+:L$&*8$;89=H:*+)$;$)'@*==$UT$,.$<;.H+$U1$<,+$C$@*=I(*$H)(=;--$,.(C$<+'$:*88*$

-,()*8D$G'@*==$UT$,.$<;.H+$U1$/;(*+$9=;&'+*.8(9'-*)$<,+$8H==EH(-'99*8$;$M?+H&D$M,&$

&'8$(*+$/;(*+$9=;&'.'((+*.8(9'-*)$')$:*)$;$=?-*)$'/$@I..*)($*();&*+)*$=*/*);:$(=;--*($H)$

3ZT$),88$`50%*9/;/'=*8)*+D$

+4&(''!2/G!6+*',##!%.!5',)4-9++(!F!5',)4.4**&($(.-,-.E!-6''@6*!,!*=$6)!

)U][P! +UJJ!k%0;
KRX_PNXTP`^!
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KRX_ZL!

5M!k%0;
KRX_Y0_PNXTP`^!

5M!k%0;
KRX_Y0_ZL!

6;/;8.$A%B$ %]U$ %2LT2$ %Z0L^$ %2L02$
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"')*+;'=@+H9$ TU2$ ZLU$ T20L]2$ ^L]]$
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!

$ $ $ $G+'8(-,+)$;$:+;<)$
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!

?,.6$!2CG!6+*',##!%.!5',)4-9++(!F!5',)4.4**&($(.-,-.E!-6''@6*!,!*=$6)!

$

$
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7*)$*+$.>,+)$9=;&'.'((@*+*.8;8.$;$9=;&'.'((+*.8(9'-D8,L$,.$-C$.+H88='.$'/$:*)$(,&$.>,+)$

<,+$:*)$*9(;()*+*8:*$@I..*)$;$9'-;))*=$_D2D0$*+$:*)$>H()*+)$<,+$:*$*8:+;8.*8*$(,&$*+$.>,+)$;$

8H==EH(-'99*8$;$M,='D$7*))*$-+*(*8)*+*($;$:*))*$9'-;))*=*)D$

M,&$:*)$()C+$;$9'-;))*=$22D3D0$=*/*+*($:*)$TTZ$9KE$);=$&'+9*:*)$;$C+*)D$7*))*$@*)I+$')$

@I.8;8.*8$8*)),$;99*$E'+$H)(=;--$'/$`50%*9/;/'=*8)*+D$7*8$(,=.)*$*8*+.;*8$);=(/'+*+$2ZZ$

9.$`50$-*+$C+L$,.$:*+&*:$9'8$&'8$;$9=;&'+*.8(9'-*)$<C$*)$-,(;);/)$@;:+'.$<+'$-,()*8$

FM)'(>,8W+$*8*+.;FD$1L2ZZ$),88$;$C+*)$,/*+$*8$U1$C+($-*+;,:*$);=(/'+*+$J'D$_$),88$;$=?-*)$'/$

=;/(=?-*)L$,.$:*))*$)'==*)$@+H9*($;$)'@*==$^T$<,+$H)+*.8;8.$'/$:*)$),)'=*$9=;&'H)(=;--*)D$

M;:*8$);=)'9(-'99*8$(,&$.;+$8H==EH($&*:<?+*+$)I99*+*$/*..*+$,.$?9)*$;(,='(>,8(&*8.:*+$

;$.H=/$,.$)'9$*+$:*))*$9,++;.*+)$<,+$;$&')*+;'=H)(=;--()'==*8*D$#*+*.8;8.*8*$<+'$

9=;&'.'((+*.8(9'-D8,$/;(*+$')$(,&$*8$<?=.*$'/$:*))*$(C$?9*($H)(=;--$<+'$&')*+;'=@+H9$<+'$

T21$);=$TU2$),88$`50%*9/;/'=*8)*+$;$=?-*)$'/$=;/(=?-*)D$$

G'==$(,&$.>*=:*+$'8=*..(<'(*8L$+;/;8.(<'(*8$,.$(,&$*+$98I))*)$);=$)+'8(-,+)$;$:+;<)();:$*+$

H*8:+*)$<+'$:*$'8)'.*=(*+$(,&$*+$.>,+)$,.$@*(9+*/*)$;$9'-;))*=$_D2D0D$!)(=;--$<+'$)+'8(-,+)$

;$:+;<)(<'(*8$*+$(,&$);:=;.*+*$8*/8)$;99*$;89=H:*+)$;$/H+:*+;8.*8$,&$C$,--8C$

8H==EH(()'8:'+:L$&*8$;89=H:*+)$;$)'@*==$^T$,.$<;.H+$U3$<,+$C$@*=I(*$H)(=;--$,.(C$<+'$:*88*$

-,()*8D$G'@*==$^T$,.$<;.H+$U3$$/;(*+$9=;&'+*.8(9'-*)$<,+$8H==EH(-'99*8$;$M,='D$M,&$&'8$

(*+$/;(*+$9=;&'.'((+*.8(9'-*)$')$:*)$;$=?-*)$'/$@I..*)($*();&*+)*$=*/*);:$(=;--*($H)$3__$

),88$`50%*9/;/'=*8)*+D$

+4&(''!A/G!6+*',##!%.!5',)4-9++(!F!5',)4.4**&($(.-,-.E!-6''@6*!,!*%'4!

)U][P! +UJJ!k%0;
KRX_PNXTP`^!

+UJJ!k%0;
KRX_ZL!

5M!k%0;
KRX_Y0_PNXTP`^!

5M!k%0;
KRX_Y0_ZL!

6;/;8.$A%B$ %]U$ %2LT2$ %Z0L^$ %2L02$
Q8=*..(<'(*$ T0$ 1LZ$ 3]LU_Z$ 1L^T3$
"')*+;'=@+H9$ TU2$ ZLU$ T20L]2$ ^L]]$
M)'(>,8W+$*8*+.;A%B$ %_$ %1LUZ$ %32L23^$ %1LU0$
*[Y! 8BB! AE0! 8/:E:! 2E>!
!

$ $ $ $G+'8(-,+)$;$:+;<)$
2020$ 01L0$ 2221L30$ 2]LU1U$



!"#$$%$&'()*+,--.'/*$0120$ $ 22$6*(H=)')*+$%$G;=)'9(-'99*+$

$230$

$
?,.6$!28G!6+*',##!%.!5',)4-9++(!F!5',)4.4**&($(.-,-.E!-6''@6*!,!*%'4!

$

$ $

6;/;8.$A%B$ Q8=*..(<'(*$ "')*+;'=@+H9$ M)'(>,8W+$
*8*+.;A%B$

%011$

%211$

1$

211$

011$

311$

T11$

U11$

+
U
J
J
!k
%
0
;K
R
X_
PN
XT
P`
^
!
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22DU 5[[M!""O6RYS$QN$GRVGQPM[QPPO6$

G'@*==$^U$/;(*+$*8$,--(H&&*+;8.$'/$'==*$);=)'9(-'99*8*$<,+$@C:*$M?+H&$,.$M,='D$

+4&(''!A2G!+,'+45*#455($!F!#4**,7@6*!%.!-6''@6*!

! #QTTNXW[T!*`L[Y! #QTTNXW[T!*UPQ! -[PPW[T!*`L[Y! -[PPW[T!*UPQ!

7QLYKOQ^! N*..;(,='(>,8f$$
311$&&$

N*..;(,='(>,8f$$
311$&&$

N*..;(,='(>,8f$$
311$&&$

N*..;(,='(>,8f$$
311$&&$

! G'9;(,='(>,8f$$
UU1$&&$

G'9;(,='(>,8f$$
TU1$&&$

G'9;(,='(>,8f$$
UU1$&&$

G'9;(,='(>,8f$$
UU1$&&$

! SH=/;(,='(>,8f$$
3U1$&&$

SH=/;(,='(>,8f$$
R8.*8$*8:+;8.$

SH=/;(,='(>,8f$$
T11$&&$

SH=/;(,='(>,8f$$
T11$&&$

! N;8:H*+f$$
8,*$+*:H(*+)$'+*'=$

N;8:H*+f$$
8,*$+*:H(*+)$'+*'=$

N;8:H*+f$$
&I*$+*:H(*+)$'+*'=$

N;8:H*+f$$
&I*$+*:H(*+)$'+*'=$

! PH=:*@+,/*+:;$$
1L10$AKl&0PB$

PH=:*@+,/*+:;$$
1L10$AKl&0PB$

PH=:*@+,/*+:;$$
1L10$AKl&0PB$

PH=:*@+,/*+:;$$
1L10$AKl&0PB$

! R8<;=)+'(>,8f$ 1LU$
=H<)H)/*9(=;8.*+l);&*$

R8<;=)+'(>,8f$ 1L^$
=H<)H)/*9(=;8.*+l);&*$

R8<;=)+'(>,8f$ 1LU$
=H<)H)/*9(=;8.*+l);&*$

R8<;=)+'(>,8f$ 1LU$
=H<)H)/*9(=;8.*+l);&*$

,JJKRPNYQ! N*8);='(>,8('..+*.')$
@I))*(!

N*8);='(>,8('..+*.')$
@I))*($

N*8);='(>,8('..+*.')$
@I))*($

N*8);='(>,8('..+*.')$
@I))*($

! M,='/(9>*+&;8.L$ '9);/$
H)/*8:;.L$$'H),&');(9!

M,='/(9>*+&;8.L$
-'((;/L$H)/*8:;.$

M,='/(9>*+&;8.L$ '9);/$
H)/*8:;.L$$'H),&');(9$

M,='/(9>*+&;8.L$
-'((;/L$H)/*8:;.$

! $ M,='/(9>*+&;8.L$
'9);/L$;88/*8:;.$

$ M,='/(9>*+&;8.L$
'9);/L$;88/*8:;.$

(JKLMN\ULTSJNJM! N'+&*-H&-*L$$
=H<)%=H<)$

N'+&*-H&-*L$$
=H<)%=H<)$

M*8)+'=$-*==*)(9>*=$ M*8)+'=$-*==*)(9>*=$

! M,=<'8.*+$$
);=$)'--*/'88$

M,=<'8.*+$$
);=$)'--*/'88$

P;=:*(*-'+*+;8.$
'/=?-(/'88$

P;=:*(*-'+*+;8.$
'/=?-(/'88$

! P;=:*(*-'+*+;8.$
'/=?-(/'88!

P;=:*(*-'+*+;8.$
'/=?-(/'88$

M,=J*==*-'8*=$)'9$ M,=J*==*-'8*=$)'9$

! $ $ M,=J*==*-'8*=$
.'+'(>*)'9$

M,=J*==*-'8*=$
.'+'(>*)'9$

! $ $ M,=J*==*-'8*=$(?+/*..$ M,=J*==*-'8*=$(?+/*..$

+UOQP^LNT!^L!Y0!

&$4G!dN!VSMMKZLe!
>0>E;! ABAE;! 8!AABE;! 8!/02E;!

$



!"#$$%$&'()*+,--.'/*$0120$ $ 20$7;(9H(>,8$

$23T$

20 7RMP!Mg5Y$

R$:*))*$9'-;))*=*)$@=;+$:*$H=;9*$);=)'9(-'99*8*L$9=;&'@*+*.8;8.*8*$,.$?9,8,&;*8$/H+:*+)D$

R$);==*..$9,&&*8)*+*($/'=.$.>,+)$H8:*+/*;(L$(;&H=*+;8.(&,:*==*+$,.$/'=;:;)*)*8$'/$

+*(H=)')*8*D$$

20D2 GRVGQPM[QPPO6$k$[QMMRNX!M$

O8:+;8.*8$<+'$GOP21$);=$-'((;/EH(8;/C$9+*/*+$(),+*$*8:+;8.*+$<,+$C$,--8C$9+'/*8*$);=$

/'+&*)'-()'==L$8*)),$,--/'+&;8.(@*E,/$,.$&;8()*9+'/D$G;=8W+&;8.*8$E'+$/W+)$C$

<,+(?9*$&*:$&;8()*9+'/*8*$);=$@I.8;8.(:*=*8*$,.$9,&-,8*8)*8*$,.$(C$.>?+*$I))*+=;.*$

);=)'9$:*+(,&$:*))*$;99*$/'+$);=()+*99*=;.D$[+;,+;)*+;8.*8$'/$);=)'9*8*$E'+$:'$/W+)$.>,+)$

*))*+$;8/*()*+;8.(9,()8':$*==*+$*))*+$=*/*);:(@*+*.8;8.*8*($9,()l8I))*%<'9),+D$#I..*)($

9,&-=*9(*$.*,&*)+;$,.$(),+*$/;8:H('+*'=$.'/$<=*+*$H)<,+:+;8.*+$&*:$9+'/*)$$);=$8*)),$

,--/'+&;8.(@*E,/D$$M*=/$,&$:*)$*+$*8$<,+:*=$C$9,&&*$;88$);:=;.*+*$;$-+,(*((*8$<,+$C$

='.*$);=)'9(-'99*+$<,+$-'((;/EH(L$/;(*+$+*(H=)')*8*$')$:*)$*+$.,:)$&H=;.$C$@I..*$*)$

-+,(>*9)$(,&$G+*()'99/*;*8$*))*+$.>*=:*8:*$-'((;/EH(()'8:'+:D$Y*:*8<,+$<?=.*+$

/H+:*+;8.*+$;88*8<,+$:*$H=;9*$);=)'9(.+H--*8*u$/'+&*)'-L$*8*+.;<,+(I8;8.L$9,&<,+)$,.$

?9,8,&;D$

20D2D2 NQ6"OGQ[$

N'+&*)'-()'==*)$-C$:*)$:*)$,--+;88*=;.*$+*99*EH(*)$/'+$1L^Z$Kl&�PD$$7*))*$&C))*$*8:*$

,--$H8:*+$1LU$Kl&�P$<,+$')$EH(*)$(9H==*$);=<+*:(();==*$-'((;/EH(9+;)*+;*8*D$$"*:$:*$

/'=.)*$-'99*8*$*8:)*$@I..*8*$-C$E*8E,=:(/;($1L3^$Kl&�P$;$M?+H&$,.$1L3_$Kl&�P$;$

M,='D$$S+H88*8$);=$')$(W+=;.$@I..*)$;$M?+H&$<;99$*)$(C$='/)$/'+&*)'-L$/'+$:*$I))*+=;.*$

);=)'9*8*$(,&$&C))*$.>?+*($<,+$C$);=<+*:(();==*$9+'/*)$);=$8*)),$,--/'+&;8.(@*E,/D$7*))*$

9+'/*)$=;..*+$-C$2ZL2$9KEl&0$,--/'+&*)$#6Q$;$M?+H&$,.$2U$9KEl&0$,--/'+&*)$#6Q$;$

M,='D$$

#*..*$:*$),$(;&H=*+)*$@I..*8*$<;99$:*8$('&&*$I))*+/*..*8L$*8$311$&&$;(,=*+)$/*..$

&*:$;(,=*+)$;(,3%()*8:*+$,.$!%/*+:;$-C$1L20$Kl&0PD$$M;:*8$@I..*)($.*,&*)+;$.>,+:*$')$

)+*'8:*=*8$;$/*..*8*$@=*$(/W+)$E?IL$<;99$'==*$/*..*8*$E?I*+*$!%/*+:;$*88$'8)'))D$7*))*$

.>,+:*$')$:*)$;99*$/'+$&H=;.$C$8C$&;8()*9+'/*)$);=$I))*+/*..*+$-C$1L2U$Kl&0P$&*:$8,*8$

'/$:*$H8:*+(?9)*$F0U1&&%/*..*8*FD$7*8$/'=.)*$/*..*8$E'::*$:*8$@*()*$$9,()l8I))*%

<'9),+*8$,.$/;=$:*+<,+$/W+*$<,+8H<);.$H'8(*))$.*,&*)+;D$7*)$*+$=;9*/*=$/*+:)$C$&*+9*$(*.$

')$/*..*8$*+$U1t$)I99*+*$*88$:*8$*9(;()*+*8:*$/*..*8L$8,*$(,&$9'8$(=C$H)$?9,8,&;(9$;$

<,+&$'/$)'-)$('=.@'+)$'+*'=$:*+(,&$),&)*H)8I))*=(*8$*+$E?I$*==*+$'/()'8:$);=$8'@,@I..$*+$
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'/.>?+*8:*D$7*8$?9,8,&;(9*$9,8(*9/*8(*8$'/$*/*8)H*==$+*:H(*+)$('=.(-+;($*+$

9,&&*8)*+)$;$9'-;))*=$20DTD$

7*)$*+$<,+E,=:(/;($@;==;.$C$=*..*$&*+$;(,='(>,8$-C$)'9*)D$R$:*))*$-+,(>*9)*)$*+$:*)$*)$.,:)$

/'=.L$(;:*8$.*,&*)+;*8$<,+:I+*+$/*..;(,=*+;8.*8$&I*$,.$&'8$;99*$&;()*+$('=.@'+)$'+*'=$

/*:$:*))*$);=)'9*)D$M?+H&L$(,&$E'+$/*(*8)=;.$='/*+*$)*&-*+')H+*+$*88$M,='$.>*88,&$C+*)L$

<;99$:*+<,+$:*)$&*()$*8*+.;@*(-'+*8:*$'/$:*$H8:*+(?9)*$)'9*8*u$UU1&&$;(,='(>,8$&*:$

*8$!%/*+:;$-C$1L1Z$Kl&0PD$M*=/$,&$:*)$,--+;88*=;.*$)'9*)$=C$-C$&;8()*9+'/*)$);=$

-'((;/EH(()'8:'+:*8$A1L23$Kl&0PBL$<;99$,.(C$M,='$*)$@*:+*$;(,=*+)$)'9$ATU1$&&$$='/$

;8/*()*+;8.(9,()8':D$

7*)$*+$&I*$:I+*+*$C$);==*..(;(,=*+*$.H=/$-C$.+H88*8L$(;:*8$&'8$&C$@+H9*$)+I99<'()$

;(,='(>,8$,.$&'8$&C$(-+*8.*l<=I))*$(),+*$&*8.:*+$&'((*+D$N'+&*)'-*)$.>*88,&$.H=/*)$

/'+$(C$='/)$-C$:*)$,--+;88*=;.*$@I..*)$')$M,='$;99*$<;99$8,*8$*8:+;8.$'/$

.H=/9,8()+H9(>,8*D$R.>*8$/'+$:*)$9+'/*)$);=$8*)),$,--/'+&;8.(@*E,/$(,&$.>,+:*$')$

M?+H&$&C))*$<C$*8$?98;8.$);=$3U1$&&$O[M$(,&$.;+$*8$*9/;/'=*8)$!%/*+:;$-C$1L1_Kl&0PD$$

7*)$*+$9+*/*8:*$C$>,@@*$&*:$/;8:H*+$;$-'((;/EH(L$(;:*8$:*$E'+$'8:+*$/;9);.*$*.*8(9'-*+$

*8$!%/*+:;D$G+*()'99/*;*8$E'+$;$H).'8.(-H89)*)$*)$/;8:H('+*'=$);=(/'+*8:*$2_t$'/$#6QD$

N;8:H*+$,.$:?+*+$()C+$<,+$33t$'/$/'+&*)'-*)$);=$:*)$*9(;()*+*8:*$@I..*)D$7*)$&*()$

?9,8,&;(9*$E'::*$/W+)$C$+*:H(*+*$/;8:H('+*'=*8*L$(;:*8$.,:*$/;8:H*+$*+$:I+*$C$9>?-*$

;88D$7*$(=;--*+$,.(C$H)$,/*+$(*9($.'8.*+$&*+$/'+&*$*88$$:*$/'=.)*$/*..*8*L$,.$*)$

+*:H(*+)$'+*'=$/;==*$&;8(9*$,/*+)*&-*+')H+*8$,&$(,&&*+*8D$$"C=*)$&*:$,--.'/*8$*+$C$

=?(*$:*)$'9)H*==*$+*99*EH(*)$(,&$*)$-'((;/EH(L@;==;.()$&H=;.D$M;:*8$:*)$*+$*8$/;9);.$<?+;8.$

<+'$#=,J9$K')8*$')$.*,&*)+;L$H)(**8:*$,.$<H89(>,8*+$;99*$*8:+*($/*(*8)=;.L$*+$:*)$/'=.)$C$

@*E,=:*$&*()$&H=;.$'/$/;8:H('+*'=*)D$N;8:H*8*$&,)$?()L$(,&$H).>?+$E,/*:<'(':*8$&,)$

+*()*8$'/$@I..*<*=)*)$,.$*+$/;9);.$<,+$+,&<?=*=(*8$;$()H*8$,.$:*$()?+()*$(,/*+,&&*8*$;$

0D*)'(>*8L$*+$:*+<,+$@*E,=:)D$7*$*8:+;8.*8*$(,&$;&;:=*+);:$@=*$.>*88,&<?+)$*+$C$)'$@,+)$

<'()<*=)*)$H8:*+$/;8:H*8*$-C$(,/*+,&$&,)$/*()$,.$C$<>*+8*$*)$'/$:*$),$(&C$/;8:H*8*$,/*+$

9>?99*8@*89*8D$R$);==*..$<>*+8*($:*$(&'=*$/;8:H*8*$&,)$(?+$,.$8,+:$-C$*8:*=*;=;.E*)*8*D$

O8:+;8.*8*$*+$;88*8<,+$9+'/*8*$);=$:'.(=I(<'9),+$;$+,&&*8*$,.$/;=$.;$/*(*8)=;.*$

*8:+;8.*+$;$('&=*)$!%/*+:;D$M;:*8$9'+&*8$*8*+.;&*((;.$*+$:*)$(/'9*()*$=*::*)$;$/;8:H*)L$

*+$:*)$&*()$C$E*8)*$-C$C$<>*+8*$:*$(&C$C-8;8.(@'+*$/;8:H*8*$,.$+*:H(*+*$&*8.:*8$'/$

.>*88,&.C*8:*$(-+,((*+D$N*:$C$)'$@,+)$/;8:H*8*$&?)$(?+L$+*:H(*+*($,.(C$:*=*+$'/$

/'+&*);=<?+(*=*8$,&$(,&&*+*8$<,+$:*88*$*8:*=*;=;.E*)*8L$('&);:;.$(,&$:*)$<+;.>?+*($

:I+@'+)$/*..'+*'=$);=$(,=<'8.*+*8$(,&$*+$-='8='.)$E*+D$$
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7*)$*+$-C$:*))*$);:(-H89)*)$;99*$8,*8$'/$:*$8,+(9*$=*/*+'8:?+*8*$(,&$=*/*+*+$

(9I/*:?+*8*$;$G+*()'99/*;*8$&*:$='/*+*$!%/*+:;$*88$2L1$Kl&0PD$7*$9,&&*+$);:=;.()$<,+$

('=.$E?()*8$0120D$7*)$/;==*$?:*=*..*$+,&<?=*=(*8$C$*8:+*$(9I/*:?+*8*$);=$<,+$*9(*&-*=$*)$

<'()<*=)$,.$*8$@'=9,8.:?+L$,.$:*)$*+$;99*$&H=;.$C$9='+*$&;8()*9+'/*8*$);=$('&=*)$!%/*+:;$

&*:$:*$,--+;88*=;.*$(9I/*:?+*8*L$(;:*8$:*$H).>?+$E*=*$2^t$'/$/;8:H('+*'=*)D$V?(8;8.*8$

@=*$*8$(;&-=*+*$(9I/*:?+$(,&$;99*$.;+$)+;88<+;$H).'8.$,.$(,&$E'+$F/;8:H(;88<')8;8.FD$

7*))*$<,++;8.*+$;88)+I99*)$8,*L$&*8$*+$:*)$@*()*$'=)*+8');/*)$-C$:*))*$);:(-H89)*)D$$7*)$

/'=.)*$/;8:H();=)'9*)$E'+$*)$'+*'=$);=(/'+*8:*$2ZL3t$'/$#6QD$$

PH=:*@+,*+$(),:$<,+$Zt$'/$/'+&*)'-*)$;$:*)$*9(;()*+*8:*$@I..*)$&*:$*8$8,+&'=;(*+)$

9H=:*@+,/*+:;$-C$1L1U$Kl&0PD$$M;:*8$+*99*EH(*)$*+$,--<?+)$;$@;8:;8.(/*+9$,.$

)+**)'(>*(9;==*+*L$/;=$:*$/*+()*$9H=:*@+,*8*$;99*$,--)+*D$7*$<=*()*$);=)'9*8*$(,&$&C))*$

.>?+*($<,+$C$<C$8C$&;8()*9+'/*)$-C$1L10$Kl&0P$9,&$F.+');(F$(,&$*8$9,8(*9/*8($'/$

)I99*+*$/*..*+L$)'9$,.$.H=/$;$-'((;/EH(-'99*8*D$7*8$/;9);.()*$9H=:*@+,*8$(,&$&'8$

'9);/)$&C$*8:+*($*+$/;8:H(;88(*));8.*8D$N*:$C$<=I))*$/;8:H*8*$<+'$')$9'+&*8$<=H9)*)$&*:$

/;8:(-*++*8$H)/*8:;.L$);=$C$=;..*$3U&&$=*8.*+$;88*L$/;=$:*88*$$*89*=)*$9H=:*@+,/*+:;*8$

@=;$+*:H(*+)$<+'$1L1U$);=$1L12$Kl&PD$$7*88*$*8*+.;*<<*9);/*$/;8:H(;8(*));8.*8$9,()*+$;$

&;:=*+);:$&I*$:'$:*8$9+*/*+$*)$()?++*$@*(='.$,.$*8$,&EI..*=;.$)*));8.$&*==,&$/;8:H$,.$
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(=;9*$;8()'=='(>,8*+$/W+*$<,+8H<);.$C$;8/*()*+*$;D$R$*89*=)*$:*=*+$'/$='8:*)$*+$/;8:9+'<)$*)$

'=)*+8');/L$&*8$:*))*$*+$*8$+*((H+($(,&$;99*$*+$'9)H*==$;$:*$<=*()*$,&+C:*+$;$Y,+.*D$[C$

<,+*(-?+(*=$,&$()?++*$/;8:)H+@;8'8=*..$<,+$+*99*EH(@*@I..*=(*$.;+$)*98;(9$=*:*+$;$

S*)*9L$X*=.*$O8.*@?L$<?=.*8:*$(/'+f$@Y2,*!*+$*$%"&*%!""$%".*"0##$#$%)A%)#!,%7$5%"#&1'%

($6$#'%&6%P6$#"$'C%?$#1.#%3&#%/$+%!""$%'$*"'%.6$#%)#.9($7,'!((!*+$*@%m]ZoD%Q8=*..$,--<?+*($
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BESPARINGSBERGNING

120316-1457

BW, , 1400 SKI
Varmepumpe: L/V SXF 12 kW split T-CAP - 35° nominell

FORUTSETTNINGER BEREGNINGSRESULTAT VARMEKILDE

Effektbehov varme netto  kW 10,92 Fra varmepumpe        kWh/år 42080 Uteluft

Hvorav for ventilasjon      kW 1 Til varmepumpe          kWh/år 13460

Nettoenergibehov       kWh/år 45080 Tilskuddsenergi fra            °C -13 Energibesparelse               %

Varmtvannsforbruk    kWh/år 15000 Energidekningsgrad            % 93,3

Varmtv. fra VP maks          % 80

Effekt Sirk.pumpe etc         W 50 Årsvarmefaktor (totalt 2,74)  3,13

Innetemperatur                   °C 21 Tilskudds-el    (100 %) kWh/år 3000

Årsmiddeltemperatur          °C 5 Tilskuddseffekt                 kW 12,6

DUT (Dim. utetemp)            °C -20 Maksimalt effektbehov      kW 12,6

Tur-temp ved DUT              °C 38

Beregningen baseres på oppgitte opplysninger og gjelder under normalår i henhold til offisiell statistikk.

Det er ikke noe løfte om at resultatet vil gjelde eksakt.

EcoConsult AS
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BESPARINGSBERGNING

120321-0920
Thomas Bjanes

Lars Erik T eikenes, UMB, 1923 SØRUM
Varmepumpe: geoTHERM VWS 220/2 Ver  5.15

Lic 4001

FORUTSETTNINGER BEREGNINGSRESULTAT BERGVARME

Effektbehov varme netto  kW 35 Fra varmepumpe        kWh/år 113880 Kuldebærertemperatur middel °C 0

Hvorav for ventilasjon       kW 0 Til varmepumpe         kWh/år 30030 Kuldebærer-temp ved DUT °C -4

Nettoenergibehov      kWh/år 128770 Tilskuddsenergi fra             °C -1,2 Lambda berg               W/m K 3

Varmtvannsforbruk     kWh/år 33000 Energidekningsgrad             % 88,4 Borehulldiameter               mm 115

Varmtv. fra VP maks            % 90 Dyp til berg                          m 4

Innetemperatur                   °C 20 Årsvarmefaktor (totalt 2,87)    3,79 Delta brine                          °C 3

Årsmiddeltemperatur           °C 5 Besparelse(brto)         kWh/år 83850 Antal borehull                     stk 4

DUT (Dim. utetemp)            °C -18 Tilskudds-el   (100 %) kWh/år 14890 Borehulsavstand    (C = 20) m 15

Tur-temp ved DUT             °C 40 Tilskuddseffekt                 kW 20,3 Borehullsdyp                        m 148

Maksimalt effektbehov     kW 38,8 (fra stabilt grunnvannsnivå)

Beregningen er ingen garanti for at resultatet nøyaktig vil bli sånn da dette er brukeravhengig.

Beregningen bygger på mottatte opplysninger og gjelder for ett normalår iht. NMHI's statistikk.

 Vaillant Group Norge 
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