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1 Inledning  
!
#'4'5&.%!5%1)(*R.4&!&.8%+%1!=',&.!&++!8.',+%1!0P!'1*).(&+')1!)7$!&=,&/1&4!&=!=S2!/S14&!2R,1'15&.!
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_S++&!3+*&7/1'15,=S55&.!(%4!.%5%2,+)((%!$&.!314%.!2P15!+'4!=&.'+!)7$!S.!S=%1!'4&5!%++!(:7/%+!
/)1/3..%1,/.&*+'5+!,S++!&++!8:55&!=S2!',)2%.&4%!)7$!:+%**%/+'=&!:++%.=S55&.;!#%/1'/%1!S.!4S.*R.!(&./L
1&4,2%4&14%!*R.!*2%.8),+&4,$3,!'!@=%.'5%;!Q%!,%1&,+%!P.%1!$&.!%(%22%.+'4!0.%*&8.'7%.'15,5.&4%1!0P!
3+*&7/1'15,=S55&.!'!@=%.'5%!('1,/&+;!Q%++&!8%.).!0P!300(S./,&($%+%1!/.'15!*3/+0.)82%(!,)(!'82&14!
$&.!300/)(('+!='4!$&1+%.'15!)7$!()1+%.'15!&=!3+*&7/1'15,=S55&.;!>)(02%++&!3+*&7/1'15,=S55&.!(%4!
5'0,,/'=).6!.%5%2,+)((%6!('1%.&2322!)7$!02&,+*)2'%!'!,23+1&!%2%(%1+!8%+.&/+&,!*R.!1S.=&.&14%!,)(!
&22+*R.!.',/*:2246!=&.*R.!0.%*&8.'7%.'15%1!13(%.&!)*+&,+!8%5.S1,&,!+'22!,+)((%1!)7$!4%1!3+=S14'5&!
5'0,,/'=&1;!!
!
_S++&!3+*&7/1'15,=S55&.!S.!)7/,P!%1!2S(02'5!8:55(%+)4!*R.!*.&(+'4%1!4P!&22+!8S++.%!',)2%.&4%!=S55&.!
/)((%.!&++!/.S=&,!'!*.&(+'4%1!0P!5.314!&=!$R5.%!/.&=!0P!%1%.5'%**%/+'='+%+;!Y+*&7/1'15,=S55&.!S.!
%1/2&!&++!/)(02%++%.&!(%4!:++%.2'5&.%!,/'/+!%22%.!S14.&!',)2%.'15,+T)7/2%/&.!)7$!4S.(%4!2S++&!&++!&10&,,&!
+'22!)2'/&!%1%.5'/.&=;!!!!
!
C!<)22&14!&1=S14,!3+*&7/1'15,=S55&.!'!,+).!)(*&++1'15!)7$!8.&1,7$%1!$&.!3+&.8%+&+!%1!U4%!*&7+)L
,+&14&.4U!,)(!,0.'++,!)7$!.%4)=',&+,!+'22!,&(+2'5&!0&.+%.!'!8.&1,7$%1;!Q%,,&!(%+)4%.!)7$!4%+&2T%.!,)(!
8%,/.'=,!$&.!&1=S1+,!'!<)22&14!314%.!%1!2P15!+'4!)7$!(%4!5)++!.%,32+&+;!!
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<&148)/%1,!,:*+%!S.!&++!=',&!%1!,S/%.!(%+)4!*R.!0.)T%/+%.'156!+'22=%./1'15!)7$!()1+&5%!&=!3+*&7/L
1'15,=S55&.!(%4!$R5!0.%*&8.'7%.'15,5.&4;!Q%+!'11%8S.!%++!/)1,%/=%1+!3+*R.&14%!'!,&(+2'5&!2%46!
0.)T%/+%.'156!+'22=%./1'15!)7$!()1+&5%;!Q%++&!(RT2'55R.!%++!8:55&14%!,)(!S.!,1&88&.%6!/),+1&4,L
%**%/+'=&.%!)7$!(%4!8S++.%!/=&2'+a;!
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  !
1.1 Förkortningar och definitioner  
Definitioner  

Utfackningselement 
f++%.=S55,%2%(%1+!&=,%++!*R.!3+*&7/1'15,=S55!8%1S(1,!3+*&7/1'15,%2%(%1+6!d#HgFE"e;!
!
Utfackningsvägg 
h!! '7/%!8S.&14%!:++%.=S556!d#Hg!IOe6!
h!! '7/%!8S.&14%!:++%.=S55!02&7%.&4!0P!8TS2/2&5!(%22&1!8S.&14%!'11%.=S55&.!%22%.!0%2&.%i!=&12'5%1!
3+*).(&4!,)(!.%5%2=S556!d#Hg!FEe;!

 
Yttervägg 
^S55!,)(!'11%$P22%.!:++%./2'(&+,/S.(6!dG@XG!IF6!C1.%41'15,$&142'15&.!DEEDe;!
!
Ytterklimatskärm 
>2'(&+,/S.(!,)(!,/:44&.!%++!$3,!()+!0P=%./&1!*.P1!:++%./2'(&+%+6!dG@XG!IFe;!
!
Innerklimatskärm 
>2'(&+,/S.(!=&.,!$3=34*31/+')1!S.!&++!8%=&.&!'1)($3,/2'(&+%+!'!%++!$3,6!dG@XG!IFe;!
 
Ytterväggselement 
f+%2%(%1+!&=,%++!*R.!:++%.=S55;!f++%.=S55,%2%(%1+!/&1!=&.&!*R.,%++!(%4!3+=S14'5+!:+,/'/+!%22%.!&=,%++!
&++!/)(02%++%.&,!(%4!:+,/'/+!+!%j!'!*).(!&=!*&,&4%2%(%1+;!!
 
Byggdelar 
G:554%2&.!4%*'1'%.&,!,)(!U4%2!&=!8:551&4,=%./!,)(!*:22%.!%1!$3=34*31/+')1!'!8:551&4,=%./%+U;!
G:554%2&.!4%*'1'%.&,!3+&1!$S1,:1!+'22!+%/1',/!2R,1'156!(&+%.'%22+!'11%$P22!%22%.!0.)43/+')1,(%+)4;!!
C!8%5.%00%+!'15P.!S=%1!'1,+&22&+')1,,:,+%(;!
!
Byggdelstyper 
G:554%2,+:0%.!4%*'1'%.&,!,)(!U+%/1',/!2R,1'15!&=!%1!8:554%2U;!b1!8:554%2,+:0!8%,+P.!&=!%++!%22%.!*2%.&!
0.)43/+')1,.%,32+&+;!
!!
!
1.2 Aktuella normer och krav  
G)=%./%+,!8:55.%52%.6!GGB!DEEK!5S22%.!4P!(&1!8:55%.!1:++6!8:55%.!+'22!d*R.!4%1!+'228:554&!4%2%1e!)7$!
3+*R.!.'=1'15,&.8%+%1;!C!/&0'+2%1!NLI!*'11,!/.&=!0P!8S.*R.(P5&6!8.&14,/:446!$:5'%16!$S2,&!)7$!('2TR6!
$3,$P221'15!(%4!=&++%1!)7$!&=*&226!8322%.,/:446!,S/%.$%+!='4!&1=S141'15!,&(+!%1%.5'$3,$P221'15;!
!
^'4!4'(%1,')1%.'15!&1=S14,!G)=%./%+,!/)1,+.3/+')1,.%52%.6!G>B!%22%.!b3.)/)4%.;!V.P1!)7$!(%4!P.!
DE""!,/&!b3.)/)4%.!+'22S(0&,!*322+!3+!='4!4'(%1,')1%.'15;!
!!
!  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!#%/1',/&!H)(%1/2&+3.7%1+.&2%1!
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1.3 Byggnadsfysikaliska egenskaper 
Allmänt 
G:551&4,*:,'/!$&142&.!)(!*2R4%1!&=!=&++%16!23*+!)7$!%1%.5'!,)(!*31/+')1,(S,,'5+!$S15%.!1S.&!
,&((&1;!^'4!3+*).(1'15%1!&=!4%+&2T%.!/.S=,6!*R.!&++!3001P!5)4&!8:551&4,*:,'/&2',/&!*R.$P22&14%16!&++!
%++!&1+&2!%5%1,/&0%.!8%&/+&,;!
L ',)2%.'15,*R.(P5&!()+!=S.(%k/:2&6!
L P15+S+$%+6!
L 23*++S+$%+6!
L =&++%1+S+$%+6!
L 2T34',)2%.'15,*R.(P5&6!
L 8%,+S14'5$%+;!

 
Isoleringsförmåga  
b1!=S55,!',)2%.'15,*R.(P5&!&10&,,&,!+'22!5S22&14%!(:14'5$%+,/.&=!%22%.!8S++.%;!^S55%1,!',)2%.'15,L
*R.(P5&!,+:.,!&=!'15P%14%!(&+%.'&2,!',)2%.'15,*R.(P5&6!,+).2%/%1!0P!/)1,+.3/+'=!3+*).(1'156!d/R24L
8.:55).e!)7$!3+*R.&14%+;!bj%(0%2=',!,/&22!',)2%.'15!2'55&!&1!()+!&15.S1,&4%!:+).!,P!&++!,0.'15).!%22%.!
,0&2+%.!4S.!23*+%1!/&1!.R.&!,'5!314='/,;!!
!
Ångtäthet 
G:551&4%1!,/&22!$&!%++!23*++S++!,/'/+6!%1!,P!/&22&4!P15,0S..!0P!'1,'4&1!&=!/)1,+.3/+')1%1;!@/'/+%+!,/&22!
*R.$'14.&!*3/+/)1=%/+')1!)7$!P154'**3,')1;!b1!)+S+!P15,0S..!5%.!23*+.R.%2,%.!'!=S55%1!)7$!5%.!R/&4!
%1%.5'*R.8.3/1'15!,&(+!R/&.!.',/%1!*R.!*3/+L!)7$!(R5%2,/&4).!'!/)1,+.3/+')1%1;!C!1).(&2&!*&22D!,/&22!
P15,0S..%1!02&7%.&,!,P!1S.&!=S55%1,!'1,'4&!,)(!(RT2'5+6!4)7/!'1+%!2S15.%!'1!'!=S55%1!S1!7&!"kM!&=!
+)+&2&!',)2%.'15,+T)7/2%/%1;!l(!+=%/,&($%+!.P4%.!5S22&14%!02&7%.'15!&=!P15,0S..%1!5R.,!%1!/)1+.)226!
2S(02'5%1!(%4!*3/+8%.S/1'15;!!!!
!
Lufttäthet 
b1!=S55,!+)+&2&!23*++S+$%+!8%,+S(,!&=!3+=S14'5+!,/'/+,!23*++S+$%+!,&(+!P15,0S..%1,!+S+$%+;!Y+=S14'5+!
23*++S++!,/'/+!/&1!3+*R.&,!(%4!,/'=).!%22%.!43/;!C!8P4&!*&22%1!5S22%.!&++!%=%1+3%22!*3/+!'1'*.P1!/)1,+.3/L
+')1%1!,/&22!/311&!4'**314%.&!3+!5%1)(!(&+%.'&2%+;!_3*+!,)(!.R.!,'5!8&/)(!*&,&4,/'/+%+!*P.!'1+%!+'22P+&,!
+.S15&!'1!'!',)2%.'15%1;!b1!/)1,+.3/+')1,!+S+$%+!8%,+S(,!S=%1!+'22!,+).!4%2!&=!3+*R.&14%+;!!!
!
Vattentäthet 
V&,&4,/'/+%+,!3+*).(1'15!)7$!3+*R.&14%!S.!$%2+!&=5R.&14%!*R.!=S55%1,!8%,+S14'5$%+;!^S55&.!/&1!
3+*R.&,!,)(!%1,+%5,+S+1'15&.!(%1!,+S22%.!,+).&!/.&=!0P!3+*R.&14%+;!f++%.=S55&.!(%4!%1!=%1+'2%.&4!
23*+,0&2+!%22%.!4.S1%.&14%!,/'/+6!d+=P,+%5,+S+1'15e!8&/)(!*&,&4%1!S.!&++!*R.%4.&!4P!4%1!8'4.&.!+'22!
+.:7/3+TS(1'15!,&(+!&++!,/'/+%+!&=2%4%.!'1/)((&14%!*3/+;!!
!
Ljudisolering  
^S55%1,!+T)7/2%/6!',)2%.'15!)7$!4%+&2T3+*R.&14%!0P=%./&.!2T34.%43/+')1!'!=S55%1;!_T34',)2%.'15!
8%,+S(,!3+5P%14%!*.P1!&/+3%22&!/.&=;!!
 
Beständighet 
f++%.=S55&.!,/&!()+,+P!)2'/&!*).(%.!&=!:++.%!0P=%./&1!&=!82&14!&11&+!=S4%.!)7$!='14;!G.&!8%,+S14'5$%+!
5%.!2P5&!314%.$P22,/),+1&4%.6!2P15!2'=,2S154!)7$!4S.(%4!5)4!%/)1)(';!>.&=!0P!8%,+S14'5$%+!,/&!
8%&/+&,!='4!0.)T%/+%.'15!)7$!+'22=%./1'15;!G%,+S14'5$%+!$&.!,0%7'%22+!,+).!8%+:4%2,%!*R.!4%2&.!,)(!S.!
,=P.&!&++!8:+&!3+;!
!
!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
D!VR.!8:551&4%.!4S.!)(=S14!*3/+.R.%2,%!/&1!*R.=S1+&,6!8:551&4%.!(%4!,+S14'5!23*+/)14'+')1%.'156!*.'+'4,$3,!3+&1!
,+&4'5=&.&14%!=S.(%!/&1!&14.&!*R.$P22&14%1!5S22&;!!!!
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1.4 Utfackningsväggar, allmänt 
Y+*&7/1'15,=S55%1!S.!4%1!=&12'5&,+%!+:0%1!&=!:++%.=S55!'!*2%.8),+&4,$3,!(%4!8S.&14%!,+)((%!&=!
8%+)156!,+P2!%22%.!+.S;!Y+*&7/1'15,=S55%1!300+&.!=&12'5+=',!'15&!=%.+'/&2&!2&,+%.!3+&1!%18&.+!='142&,+!)7$!
%5%1='/+;!Y+*&7/1'15,=S55%1!S.!(:7/%+!/)1/3..%1,/.&*+'5!4P!5)4!+%.(',/!',)2%.'15,*R.(P5&!/&1!
/)(8'1%.&,!(%4!$R5!0.%*&8.'7%.'15,5.&4;!!!

G:55&14%!(%4!3+*&7/1'15,=S55&.!'11%8S.!)7/,P!%++!&1+&2!()(%1+!,)(!,0%7'%22+!8R.!8%&/+&,;!A.)T%/+%L
.'15%1!&=!=S55&.1&,!+'22=%./1'15,.'+1'15&.!)7$!R=.'5!8:550.)T%/+%.'15!5R.,!)*+&!&=!)2'/&!0%.,)1%.;!
@&().41'15!(%22&1!)2'/&!0&.+%.!'!8:55/%4T&1!82'.!4S.*R.!%1!='/+'5!4%2!'!0.)7%,,%1;!b1!3+*&7/1'15,=S55!
(%4!$R5!0.%*&8.'7%.'15,5.&4!S.!/S1,2'5!*R.!*3/+!)7$!8R.!8%$&142&,!4S.%*+%.!*R.!&++!314='/&!(R5%2!)7$!
&14.&!*3/+,/&4).;!Q%+!'11%8S.!&++!4%+!,+S22,!,+).&!/.&=!0P!2)5',+'/%1!0P!8:55&.8%+,02&+,%1;!#.&1,0).+6!
2&5.'15!0P!8:5502&+,%1!)7$!()1+&5%!&=!%2%(%1+!S.!+'4031/+%.!1S.!=S55%1!/&1!3+,S++&,!*R.!*3/+;!_%=%L
.%.&,!%2%(%1+%1!3+&1!*&,&4,/'/+!3+,S++,!)*+&!4%!:++.%!,/'/+%1!*R.!(:7/%+!*3/+!)7$!=&++%1!/&1!,35&,!'1!
/&0'22S.+!'!/)1,+.3/+')1%1;!^&++%1!/&1!S=%1!+.S15&!'1!'!=S55&.1&!0P!)2'/&!,S++!314%.!0.)43/+')1,,/%4%+!
)7$!(P,+%!8%&/+&,!='4!0.)T%/+%.'15!)7$!8:55&14%!(%4!3+*&7/1'15,=S55&.;!!
!
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2 Väggens funktion  
   
2.1 Inledning 
VR.!&++!3001P!%++!5)++!.%,32+&+!(P,+%!%++!&1+&2!0.)T%/+%.'15,&,0%/+%.!8%&/+&,;!VS.4'5&!4%+&2T2R,1'15&.!0P!
)2'/&!4%2&.!/&1!4S.*R.!=&.&!+'22!,+).!$TS20!*R.!8:55$%..&.6!0.)T%/+R.%.!)7$!3+*R.&.%;!X++!&.8%+&!(%4!
*R.3+8%,+S(4&!2R,1'15&.!0P!4%+&2T%.!'11%8S.!)7/,P!&++!/=&2'+%+%1!R/&.!,&(+!&++!%1!*R.3+8%,+S(4!/=&2'+%+!
/&1!8:55,!'1!'!/)1,+.3/+')1%1;![%1)(!,&(&.8%+%!(%22&1!8%,+S22&.%!)7$!0.)T%/+R.%.!*&,+,+S22,!/=&2'+%+,L
1'=P1!)7$!4S.%*+%.!,/&!4%+&2T%.1&!3+*R.&,!0P!.S++!,S++;!X22!0.)T%/+%.'15!(%4!*R.3+8%,+S(4&!4%+&2TL
2R,1'15&.!,/&!S=%1!/)1+.)22%.&,!()+!&=,&++!8345%+!d/),+1&4,L!%22%.!0.)43/+')1,/&2/:2e;!X,0%/+%.!,)(!
8R.!+:42'55R.&,!)7$!8%&/+&,!='4!=&2%+!&=!4%+&2T2R,1'15&.;!
!
C!4%!.%4)=',&4%!+:04%+&2T%.1&!'!/&0'+%2!N!*'11,!.%/)((%14&+')1%.!*R.!0.)T%/+%.'15!)7$!3+*R.&14%!&=!
4%+&2T%.1&;!Q%!,23+2'5&!&1=',1'15&.1&!8%,+S(,!='4!0.)T%/+%.'15%1!&=!4%+&2T%.1&;!^'4!3+*).(1'15%1!&=!
,23+2'5&!.%/)((%14&+')1%.!8R.!)7/,P!8%&/+&,!%=%1+3%22&!/)((31'/&+')1,0.)82%(!,)(!/&1!300/)((&!
='4!3+*R.&14%+!)7$!$3.!4%,,&!,/&!314='/&,!)7$!*R.8S++.&,;!
!
m5&.%6!&1=S14&.%!)7$!&4('1',+.&+R.%.!,/&!/311&!='4+&!4%!P+5S.4%.!,)(!/.S=,!*R.!&++!1P!R1,/&4!2'=,L
2S154!*R.!$3,%+;!`+5S.4%.1&!,/&!5%1)(*R.&,!,:,+%(&+',/+6!4=,;!4%!,/&!*.&(5P!&=!4%1!8%.S/1&4%!
8345%+%1!)7$!02&1%.&4%!314%.$P22%+;!X22&!4%,,&!&,0%/+%.!/&1!,&((&1*&++&,!314%.!.38.'/%1!2P15,'/+'5!
*R.=&2+1'15!
!
C!)2'/&!/)1,+.3/+')1%.!/&1!(&+%.'&2%1!$&!,/'24&!%22%.!5%(%1,&((&!*31/+')1%.6!2T34',)2%.&14%!*31/+')16!
+%.(',/+!',)2%.&14%!*31/+')1!%22%.!$&!%1!8.&14,/:44&14%!*31/+')1;!l(!(&+%.'&2%1!,S++,!,&((&1!+'22!%1!
*S.4'5!/)1,+.3/+')1!+'22/)((%.!%++!&1+&2!*31/+')1%.;!VR.!.%4)=',&4%!4%+&2T%.!'!4%11&!$&148)/!$&.!
*R2T&14%!*31/+')1%.!8%&/+&+,?!!
L +%.(',/+!',)2%.&14%6!!
L $:5.),/)0',/!dP15+S+&14%e6!!
L 23*++S+&14%6!!
L =&++%1+S+&14%6!!
L 2T34',)2%.&14%6!!
L 8.&14,/:44&14%6!!
L 8%,+S14'5$%+;!
!
!

2.2 Termiska kvaliteter 
C!G)=%./%+,!G:55.%52%.6!GGB6!/&0'+%2!F!&15%,!&++!+%.(',/+!/2'(&+!8%,+P.!&=!4%2,!+%.(',/!/)(*).+!*R.!
0%.,)1%.!'!8:551&4%16!4%2,!%1!0P=%./&1!*.P1!4%+!+%.(',/&!/2'(&+%+!0P!,TS2=&!8:551&4%1;!#'22!%j%(0%2L
=',!/&1!/&22&!:+).!5%!300$)=!+'22!/)14%1,%.&14%!*3/+!,)(!/&1!0P=%./&!8:551&4,4%2&.;!
!
b++!5)4+&58&.+!+%.(',/+!.3(,/2'(&+!S.!8%.)%14%!&=!300=S.(1'15%16!:++%.=S55&.1&,!=S.(%5%1)(L
5P15,/)%**'7'%1+6!23*+$&,+'5$%+%1!'!.3((%+!)7$!:++%(0%.&+3.%1!0P!5)2=%1;!#%(0%.&+3.%1!'1)($3,!/&1!
3002%=&,!)2'/&!'!)2'/&!.3(!S=%1!)(!+%.()(%+%.1!=',&.!,&((&!5.&4&1+&2;!Q%1!3002%=4&!+%(0%.&+3.%1!
d.'/+&4!)0%.&+'=!+%(0%.&+3.e!S.!'82&14!2S5.%!S1!4%1!300(S++&!)7$!4%+!/&1!8%.)!0P!%j%(0%2=',!/&22.&,!
='4!*R1,+%.6!)+S+$%+%.!='4!4P2'5!+S+1'15!='4!*R1,+%.!)7$!4R..&.6!,&(+!,+.P21'15!*.P1!/&22&!:+).;!Q&5%1,!
/.&=!0P!5)4!%1%.5'$3,$P221'15!.%,32+%.&.!'!&22(S1$%+!'!,P!+T)7/&!',)2%.'15&.!&++!4%,,&!0.)82%(!'1+%!
300,+P.;!#.)+,!=S2',)2%.&4%!/)1,+.3/+')1%.!,/&22!/R248.:55).!8%&/+&,!='4!3+*).(1'15!&=!/)1,+.3/+')1%.;!!
!
Q%+&2T%.1&!8R.!3+*R.&,!(%4!%1!$R5!=S.(%',)2%.&14%!/=&2'+%+;!^'4!0.)T%/+%.'15!&=!4%+&2T%.!8R.!4%+!
%*+%.,+.S=&,!&++!4%+&2T%.1&!$&.!8S++.%!=S.(%5%1)(5P15,/)%**'7'%1+!S1!'1+'22'55&14%!/)1+&/+:+).!(%4!
&14.&!).4!,/&!/R248.:55).!314='/&,;!b1!/R248.:55&!S.!%1!4%2!&=!/)1,+.3/+')1%1!4S.!=S.(%,+.R((%1!
d=S.(%*R.23,+%1e!S.!8%+:42'5+!$R5.%!S1!'!)(/.'152'55&14%!/)1,+.3/+')1,4%2&.;!b1!/R248.:55&!/&1!
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/.&*+'5+!*R.,S(.&!%1!=S2',)2%.&4!8:551&4,4%2M;!!>R248.:55).!/&1!(%4*R.&!)7$!R/&.!.',/%1!*R.!2)/&2!
/)14%1,!'!/)1,+.3/+')1%1;!VR.3+)(!U1).(&2&U!/R248.:55).!*'11,!4%+!5%)(%+.',/&!/R248.:55).;!Q%++&!
S.!,'+3&+')1%.!4S.!4%1!:++.%!:+&1!S.!(:7/%+!,+R..%!S1!'1,'4&1!d/:2*2S1,%**%/+e;!!
!
b1!/R248.:55&!4S.!(&+%.'&2!(%4!,S(.%!=S.(%',)2%.'15,*R.(P5&!'15P.!'!%++!,/'/+!(%4!8S++.%!=S.(%L
',)2%.'15,*R.(P5&!).,&/&.!=S.(%*2R4%1!'!*2%.&!.'/+1'15&.;!>R248.:55).!*R.%/)((%.!='4!&1,23+1'15&.!
(%22&1!=S55&.!)7$!8TS2/2&56!=S55&.!)7$!+&/!,&(+!='4!4R..&.!)7$!*R1,+%.!0P!5.314!&=!+=P4'(%1,')1%22&!
=S.(%*2R4%1;!m=%1!8&2/)15'1*S,+1'15&.!%22%.!3+/.&51'15&.!&=!:++%.=S55%1!/&1!(%4*R.&!/R248.:55).;!
C!$R.1!/&1!4%+!%j%(0%2=',!300/)((&!+.%4'(%1,')1%22&!*R.23,+%.;!Q%++&!/&1!8%&/+&,!5%1)(!+'22S55!='4!
8%.S/1'15!&=!5%1)(,1'++2'5!=S.(%5%1)(5P15,/)%**'7'%1+;!!
!
[%1)(,1'++2'5!=S.(%5%1)(5P15,/)%**'7'%1+!*R.!8:551&4,4%2&.!)7$!/R248.:55).!d\k(D>e!8%,+S(,!
%12'5+!@@LbH!C@l!"MJKI?DEEJ!)7$!@@!ED!ND!ME!dDe!)7$!8%.S/1&,!%12'5+!1%4&1,+P%14%!*).(%26!
!
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4S.!!
Y(!!!! S.!=S.(%5%1)(5P15,/)%**'7'%1+!*R.!8:551&4,4%2%1!d\k(D>e;!
Y'!!!!!! S.!=S.(%5%1)(5P15,/)%**'7'%1+!*R.!8:551&4,4%2!'!d\k(D>e;!
X'!!!!! S.!&.%&1!*R.!8:551&4,4%2%1,!'?,!:+&!()+!300=S.(4!'11%23*+!d(De;!VR.!*R1,+%.6!4R..&.6!0).+&.!

)7$!4:2'/+!8%.S/1&,!:+&1!(%4!/&.(:++%.(P++%+;! !
"!!! S.!=S.(%5%1)(5P15,/)%**'7'%1+%1!*R.!%1!2'1TS.!/R248.:55&!/6!d\k(>e;!]%+)4%.!*R.!

8%.S/1'15!&=! !*'11,!82&14!&11&+!'!@@LbH!C@l!"NFKM;!
2/!!!!!! S.!2S154%1!()+!300=S.(4!'11%23*+!&=!2'1TS.!/R248.:55&6!d(e;!
nT!!!!! S.!=S.(%5%1)(5P15,/)%**'7'%1+!*R.!%1!031/+*).('5!/R248.:55&6!T6!d\k>e;!
X)(!! S.!,&((&12&54!)(,23+&14%!&.%&!()+!300=S.(4!'11%23*+!d(De;!!

!
b12'5+!GGB!/&0'+%2!I!,/&!8),+S4%.!=&.&!3+*).(&4%!,P!&++!5%1)(,1'++2'5!=S.(%5%1)(5P15,/)%**'7'%1+!
dY(e!*R.!4%!8:551&4,4%2&.!,)(!)(,23+%.!8:551&4%1!dX)(e!$R5,+!3005P.!+'22!E6OE!\k(D>;!VR.!8),+S4%.!
(%4!%2=S.(%!5S22%.!E6NE!\k(D>;!Q%1!$R5,+&!5%1)(,1'++2'5&!=S.(%5%1)(5P15,/)%**'7'%1+%1!*R.!
2)/&2%.!*P.!'1+%!R=%.,/.'4&!E6JE!\k(D>!.%,0%/+'=%!E6FE!\k(D>!='4!%2=S.(%;!VR.!+)+&2&!8:551&4%1!
5S22%.!*.&(*R.&22+!&++!,0%7'*'/&!%1%.5'&1=S141'15%1!d/\$!0%.!(D6!X+%(0!)7$!P.e!$R5,+!*P.!3005P!+'22!%++!
8%,+S(+!=S.4%!8&,%.&+!0P!+:0!&=!8:551&4!)7$!8:551&4%1,!5%)5.&*',/&!2S5%;!VR.!('14.%!8:551&4%.!
do"EE!(De!*'11,!&2+%.1&+'=&!8%.S/1'15,(%+)4%.;!!
!
]%4!/R248.:55).!(%1&,!)314='/2'5&!/)1,+.3/+'=&!4%2&.!&=!8:551&4%1!,)(!'1+%!'15P.!'!Y'L=S.4%+!*R.!
8:551&4,4%2%1;!>)..'5%.'15,*&/+).6! "!6!/&1!8%,+S((&,!,)(!+.%!)2'/&!=S.4%1!&15'=1&!'!@@LbH!C@l!
"NFKM?DEEJ;!C!8'*)5&4%!+:04%+&2T%.1&!'!/&0'+%2!N!$&.!/)..'5%.'15,+%.(%1!&15'='+,!%12'5+!*R2T&14%!
! %!! 4S.!2S154(P++!(S+,!0P!/)1,+.3/+')1%1,!/&22&!,'4&;!!
! )'!!! 4S.!2S154(P++!(S+,!'!/)1,+.3/+')1%1,!('++2'1T%;!
! '!!! 4S.!2S154(P++!(S+,!0P!/)1,+.3/+')1%1,!=&.(&!,'4&;!
!
!
2.3 Hygroskopisk funktion (ångtäthet) 
>&0'+%2!F!'!GGB!$&142&.!)(!*3/+!)7$!4S.!&15%,!&22(S1+!&++!8:551&4%.!,/&!3+*).(&,!,P!&++!*3/+!'1+%!
).,&/&.!,/&4).6!%2&/!23/+!%22%.!$:5'%1',/&!)2S5%1$%+%.!)7$!('/.)8'%22!+'22=Sj+!,)(!/&1!,/&4&!(S11'L
,/).;!]S154%1!*3/+!'!8:551&4%1,!/)1,+.3/+')1%.!)7$!'!3+.:((%1!,/&!8%5.S1,&,6!,P!&++!4%,,&!'1+%!
,/&4&,!&=!*3/+%1;!VR.!4%++&!.%/)((%14%.&,!*3/+,S/%.$%+,0.)T%/+%.'156!,/:44!&=!(&+%.'&2!()+!*3/+!)7$!
,(3+,!314%.!8:55+'4%1!,&(+!8%,'/+1'15&.!)7$!(S+1'15&.;!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M!@-%4',)2i;!b1!=S52%41'15!+'22!G)=%./%+,!H:8:551&4,.%52%.6!"IKI!
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!
V3/+=&14.'15!5%1)(!%1!/)1,+.3/+')1!/&1!,/%!5%1)(!
L *3/+4'**3,')16!,)(!4.'=,!&=!=&.'&+')1%.!'!P15$&2+6!!
L *3/+/)1=%/+')16!,)(!8%.).!0P!,/'221&4%.!'!23*++.:7/6!='2/%+!(%4*R.!&++!*3/+'5!23*+!0.%,,&.!,'5!5%1)(!
)+S+$%+%.!)7$!$P2;!!

!
V3/+4'**3,')1!S.!'!.%5%2!%1!2P15,&(!0.)7%,,!)7$!4%!+.&1,0).+%.&4%!*3/+(S154%.1&!S.!)*+&!,(P;!^&++%1L
(S154%.!,)(!+.&1,0).+%.&,!5%1)(!*3/+/)1=%/+')1!/&1!4S.%()+!82'!8%+:42'5+!,+R..%!)(!4%+!*R.%/)((%.!
,0.'7/).6!,0.'15).!)7$!&14.&!)+S+$%+%.;!
!
@/'221&4%1!'!P15$&2+!(%22&1!'11%!)7$!3+%!,/&0&.!%1!P15+.&1,0).+!dP154'**3,')1e!5%1)(!/)1,+.3/+')1%1;!
_3*+!(%4!$R5!P15$&2+6!%j%(0%2=',!'1)($3,23*+!d=&12'5+!*R.!,=%1,/&!*R.$P22&14%1e6!,+.S=&.!4S.(%4!3+!
()+!=S55%1,!3+,'4&!*R.!&++!0P!,P!=',!TS(1&!3+!,/'221&4%.1&!'!P15$&2+;!`15&1!/)14%1,%.&.!1S.!4&55L
031/+%1!1P,!d'1.%!/)14%1,e!)7$!314%.!)5:11,&((&!)(,+S14'5$%+%.!/&1!*3/+!/)14%1,%.&!)7$!&1,&(2&,!
'!/&22&.%!4%2&.!&=!/)1,+.3/+')1%1;!C!(&,,'=&!/)1,+.3/+')1%.!+!%j!=S55&.!(%4!,+).!&14%2!+.S6!,+).&!(3.L
=%./6!S.!4%++&!)*+&,+!'1+%!%++!0.)82%(!4P!(&+%.'&2%1!$&.!,+).!*3/+83**.&14%!%5%1,/&0!)7$!3++)./1'15!/&1!
,/%!='4!%1!,%1&.%!0%.')4;!VR.!2S++&!/)1,+.3/+')1%.!,)(!'1+%!$&.!+'22.S7/2'5!*3/+83**.&14%!*R.(P5&!/&1!
/)14%1,!,/&0&!,+).&!,/&4).;!]S154%1!'1.%!/)14%1,!,)(!).,&/&,!&=!4'**3,')1%1!8%,+S(,!&=!:+&1,!
,+).2%/!)7$!P154'**3,')1,()+,+P14%+;!
!
VR.!&++!*R.$'14.&!4%11&!P15+.&1,0).+!,P!02&7%.&,!%++!P15+S++!,/'/+6!P15,0S..6!'!/)1,+.3/+')1%16!+;%j;!%1!
02&,+*)2'%!(%4!$R5+!P155%1)(5P15,()+,+P146!,%!+:04%+&2T%.1&!'!/&0'+%2!N;!A2&,+*)2'%1!8'4.&.!S=%1!+'22!
/)1,+.3/+')1%1,!23*++S+$%+;!Q%1!,/&!02&7%.&,!'11&1*R.!=S.(%',)2%.'15%1!,P!&++!P15&1!'1+%!1P.!=S55%1,!
/&22&!4%2&.;!<3.!(:7/%+!P15&!,)(!5P.!'5%1)(!%++!(&+%.'&2!8%.).!0P!4%,,!P155%1)(5P15,()+,+P14!,)(!
8%,+S(,!&=!(&+%.'&2%+,!+T)7/2%/!)7$!P155%1)(,2S002'5$%+;!
!
l(!4%+!*'11,!,0.'15).!'!/)1,+.3/+')1%16!/&1!4%+!,/&0&,!/)1=%/+'=!+.&1,0).+!&=!*3/+'5!23*+!*.P1!$3,%+;!
V3/+=&14.'15!5%1)(!/)1=%/+')1!300/)((%.!='4!,/'221&4!'!23*++.:7/!,P!&++!23*+!*R.*2:++&.!,'5!)7$!+&.!
(%4!=&++%1P15&;!_3*++.:7/,,/'221&4%.1&!/&1!8%.)!&=!='14+.:7/!()+!*&,&4%.6!,/'221&4%.!'!+%(0%.&+3.!)7$!
(%/&1',/!=%1+'2&+')1;!l(!23*++.&1,0).+%1!,/%.!5%1)(!/2'(&+,/&2%+!'1'*.P1!)7$!3+!,P!*'11,!.',/!*R.!&++!
4%+!82'.!*3/+,/&4).;!Q%++&!(%4*R.!1S(2'5%1!.',/!*R.!/)14%1,!0P!/&22&.%!4%2&.!'!4%+&2T%.;!b1!4%+&2T!(%4!
%1!,0.'15&!/&1!)7/,P!).,&/&!/)(*).+0.)82%(!d4.&5e;!Q%+!S.!4S.*R.!1R4=S14'5+!&++!+S+&!4%,,&!R001'15&.;!
C!4%!*2%,+&!8:551&4%.!S.!.',/%1!*R.!*3/+/)1=%/+')1!,+R.,+!'!8:551&4%1,!R=.%!4%2&.6!4=,;!4S.!4%+!/&1!.P4&!
'1=S14'5+!R=%.+.:7/;!V3/++.&1,0).+!0P!5.314!&=!*3/+/)1=%/+')1!/&1!).,&/&!&22=&.2'5&.%!*3/+,/&4).!S1!
*3/+4'**3,')1;!Q%+!S.!4S.*R.!='/+'5+!&++!P,+&4/)((&!5)4!23*++S+$%+!'!+'22!%j%(0%2!%1!:++%.=S55!)7$!4%,,!
&1,23+1'15&.;!
!
V3/+=&14.'15%1!5%1)(!%1!=S55!/&1!$'14.&,!5%1)(!&++!&1=S14&!23*+L!)7$!P15+S+&!,/'/+;!Y+*).(1'15%1!
)7$!3+*R.&14%+!&=!,/'/+%1!S.!='/+'5+!*R.!&++!3001P!8.&!.%,32+&+;!]%4!R/&4!+%.(',/!',)2%.'15!R/&.!)7/,P!
/.&=%+!0P!&++!$&!%1!8.&!P15,0S..!'!=S55%1!%*+%.,)(!=&.(6!*3/+'5!'1)($3,23*+!,)(!+.S15%.!'5%1)(!
=S55%1!.',/%.&.!&++!R/&!4%1!.%2&+'=&!*3/+'5$%+%1!'!=S55%1,!:++.%!4%2&.!)7$!/)14%1,%.&;!!
!
!
2.4 Lufttäthet 
C!GGB!/&0'+%2!F?OM"!)(!23*++S+$%+!*'11,!'15&!5.S1,=S.4%1!*R.!23*++S+$%+%1!'!8:551&4%1,!/2'(&+,/&26!
(%1!,)(!&22(S1+!.P4!0P0%/&,!='/+%1!&=!5)4!23*++S+$%+!*R.!&++!('1,/&!.',/%1!*R.!*3/+,/&4).;!G)=%./%+,!
8:55.%52%.!&15%.!='4&.%!&++!8:551&4%1,!/2'(&+,/S.(!,/&!=&.&!,P!+S+!&++!4%+!5%1)(,1'++2'5&!23*+2S7/&5%+!
='4!pOE!A&!+.:7/,/'221&4!'1+%!,/&!R=%.,+'5&!E6F!2k,!(D!8%.S/1&+!0P!)(,23+&14%!&.%&;!!_3*++S+$%+%1!/&1!
0P=%./&!*3/++'22,+P14%+6!4%1!+%.(',/&!/)(*).+%16!=%1+'2&+')1%1!,&(+!8:551&4%1,!=S.(%*R.23,+%.;!]%+)4!
*R.!8%,+S(1'15!&=!23*+2S7/&5%!*'11,!'!@@LbH!"MKDI;!^'4!8%,+S(1'15!&=!23*+2S7/&5%+!8R.!S=%1!314%.L
,R/&,!)(!4%+!S.!/)17%1+.%.&+!+'22!1P5)1!8:551&4,4%2!%*+%.,)(!4%+!4P!/&1!*'11&,!.',/!*R.!*3/+,/&4).;!
b1%.5'*R.23,+%.!0P!5.314!&=!)+S+$%+%.!)7$!=%1+'2&+')1!/&1!=&.&!,+).&;!Q%+&2T3+*R.&14%+!8%,+S((%.!+'22!
,+).!4%2!23*++S+$%+%1!*R.!%++!$3,;!!
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!
>.&=%+!0P!23*++S+$%+%1!/&1!3++.:7/&,!,)(!%++!$R5,+&!=S.4%!0P!%1!23*+2S7/1'15,/)%**'7'%1+!='4!%1!=',,!
+.:7/,/'221&4!R=%.!*&,&4%1;!Q%+!*'11,!'4&5!'15%+!,S++!&++!'!*R.=S5!8%.S/1&!23*+2S7/1'15,/)%**'7'%1+%16!
(%1!4%1!5P.!&++!(S+&!'!%*+%.$&14;!]S+(%+)4%.1&!=',&.!4%+!+)+&2&!23*+2S7/&5%+!(%1!'1+%!=&.!)+S+$%+%.1&!
*'11,;!#%.()5.&*'!/&1!3+1:++T&,!*R.!&++!300+S7/&!=&.!23*+2S7/).1&!*'11,;!Q%!*2%,+&!/)1,+.3/+')1%.!,)(!
&1=S14,!'!4&5!5%.!8.&!23*++S+$%+!)(!4%!3+*R.,!1)55.&1+;!
!
_3*++S+$%+%1!8R.!'1+%!*R.S14.&,!R=%.!+'4%1;!]&+%.'&2%1,!P24.&14%!,/&!8%&/+&,!='4!0.)T%/+%.'15%1;!
#)2%.&1,%.1&!*R.!/.)/'5$%+%1!$),!4R..&.!)7$!*R1,+%.!8R.!)7/,P!8%&/+&,!%*+%.,)(!4%!)*+&!/&1!=&.&!,+).&!
)7$!(&1!*P.!,=P.+!&++!/2&.&!5.S1,%1!*R.!23*++S+$%+%1;!^'4!+=PL!)7$!+.%031/+,$R.1!+S+&4%!(%4!'1+.:7/8&.&6!
3+4.&58&.&!)7$!3+8:+8&.&!2',++S+1'15&.!&=!/)1,+53(('!,P!8%$R=,!,S.,/'24&!4%+&2T%.;!A.&j',!'!<)22&14!S.!
&++!T3,+%.8&.&!2P,!)7$!5P15TS.1!&1=S14,;!b1!&11&1!3+=%7/2'15!S.!)7/,P!4%1!,:,+%(&+',/&!&1=S141'15%1!
&=!+S+8&14!,)(!,=S22%.;!VR.4%2%1!(%4!4%,,&!8&14!S.!&++!4%!S.!.%2&+'=+!2S++&!&++!8:+&!='4!314%.$P22,&.8%+%;!
!
!
2.5 Vattentäthet och regntäthet 
C!GGB!/&0'+%2!F?OM!)(!*3/+,S/%.$%+!&15%,!&++!8:551&4%.!,/&!3+*).(&,!,P!&++!=&./%1!/)1,+.3/+')1%1!
%22%.!3+.:((%1!'!8:551&4%1!/&1!,/&4&,!&=!*3/+;!@)(!&22(S1+!.P4!&15%,!&++!='4!8%4R(1'15!&=!*3/+L
+'22,+P14%+6!,P=S2!314%.!8:55+'4%1!,)(!'!4%1!*S.4'5&!8:551&4%16!8R.!$S1,:1!+&,!+'22!*R.%/)((&14%!
*3/+/S22).;!V3/+8%2&,+1'15%1,!,+).2%/6!=&.&/+'5$%+!)7$!*.%/=%1,!8%,+S(,!3+'*.P1!2)/&2&!*R.$P22&14%1;!
VR2T&14%!*3/+/S22).!/&1!*R.%/)((&!!

 1%4%.8R.46!!
 23*+*3/+6!3+)($3,!)7$!'1)($3,6!!
 =&++%1!'!(&./!d=S+,/%*&,!)7$!P15*&,e!,&(+!0P!(&./6!!
 8:55*3/+6!!
 =&++%1!*.P1!'1,+&22&+')1%.!(!(6!!
 *3/+!'!,&(8&14!(%4!.%15R.'15;!!
!
V&,&4(&+%.'&2!,/&!3+*).(&,!,P!&++!3+'*.P1!/)((&14%!*3/+!'1+%!/&1!1P!*3/+/S1,2'5&!8:551&4,4%2&.;!
f++%.=S55&.!)7$!:++%.+&/!0P=%./&,!*.P1!3+,'4&1!&=!.%516!*.&(*R.&22+!'!/)(8'1&+')1!(%4!82P,+;!^'14%1!
/&1!(%4*R.&!&++!.%51!/)((%.!'1!5%1)(!)+S+$%+%.!'!*&,&4%16!+!%j!,0.'15).;!<3.!(:7/%+!,)(!+.S15%.!'1!
8%.).!0P!.%51(S154%16!$P2%1!%22%.!,0.'7/).1&,!,+).2%/!)7$!2S5%6!,&(+!23*++.:7/%+!()+!=S55%1;!V&,&4L
8%/2S41&4%.!&=!+.S0&1%26!,/'=).!((!,&(+!,/&2(3.&.!8R.!8:55&,!,P!&++!3+'*.P1!/)((&14%!*3/+!'1+%!/&1!
1P!*3/+/S1,2'5&!8:551&4,4%2&.;!Q%+!5S22%.!S=%1!*R1,+%.6!4R..&.6!'1*S,+1'15&.6!=%1+'2&+')1,&1).41'15&.6!
*)5&.!)7$!&14.&!4%+&2T%.!,)(!5P.!'5%1)(!%22%.!&1,23+%.!()+!=S55%1;!!
!
Q%1!3+P+!&=,/'2T&14%!/)1,+.3/+')1%1!*R.!%1!8:551&4!,/&!=&.&!=&++%1+S+;!C!4%1!$)22S14,/&!,+&14&.4%1!
4%*'1'%.&,!&++!=&++%1+S+$%+!'11%8S.!U*R.(P5&1!&++!*R.$'14.&!&++!=&++%1!+.S15%.!'5%1)(!%1!8&..'S.U;!]&1!
+&2&.!S=%1!)(!=&++%1&==',&14%!,/'/+6!,)(!S.!,/'/+!,)(!*R.82'.!=&++%1+S+&!314%.!=',,!+'46!4!=!,!4%!
=&++%1&==',&14%!,/'/+%1!S.!'!,+).+!,%++!=&++%1+S+&6!314&1+&5%1!S.!*)5&.1&;!
!
C!%1!$)22S14,/!,+&14&.4!8%,/.'=,!8%,+S((%2,%.!&15P%14%!%1!=&++%1+S+!/)1,+.3/+')16!,&(+!%1!+%,+(%+)4!
4S.!%++!$3,!(%4!$TS20!&=!%1!*2S/+!8.'15&,!+'22!314%.+.:7/!)7$!3+,S++&,!*R.!.%51;!QP!+.:7/%+!+&,!8).+!314%.!
%1!2S15.%!+'4!,/&!4%+!3+,S++&,!*R.!.%51;!Q%+!*P.!'1+%!,:1&,!=&++%1!%22%.!=P+&!*2S7/&.!0P!'1,'4&1!&=!4%1!:++.%!
&=,/'2T&14%!/)1,+.3/+')1%1;!]&1!,/&!)7/,P!8%4R(&!)(!4%+!*'11,!(%.!*3/+!1S.=&.&14%!='4!4%+!'1.%!
5.S1,,/'/+%+!S1!=&4!,)(!S.!.'(2'5+!0P!5.314!&=!.%2&+'=!23*+*3/+'5$%+!,)(!/&1!*R.%/)((&!'!$3,!%22%.!
8:551&4!dTS(='/+,*3/+$&2+e;!
!
Q%+!*'11,!+=P!+S+1'15,,:,+%(!(%4!='2/&!%1!=&++%1+S+!/)1,+.3/+')1!/&1!3001P,?!!!

 %1/%2+!+S+1'15,,:,+%(!
 ,&((&1,&++!,:,+%(!*R.!+S+1'15!
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!
b++!%1/%2+!+S+1'15,,:,+%(6!,!/!%1,+%5,+S+1'156!8:55,!(%4!%++!=&++%1+S++!,/'/+!='2/%+!'11%8S.!&++!:++%.,+&!
,/'/+%+!0P!*&,&4%1!*315%.&.!8P4%!,)(!.%51!)7$!='14,/:44;!
!
b++!,&((&1,&++!+S+1'15,,:,+%(6!,!/!+=P,+%5,+S+1'156!8:55,!(%4!%1!/)(8'1&+')1!&=!%++!.%51,/:44!)7$!
%++!='14,/:44;!b1!/)1,+.3/+')1!(%4!%1!+.S.%5%2=S55!)7$!%1!,/&2(3.!&=!+%5%2!'11%8S.!%1!+=P,+%5,L
+S+1'15;!@/&2(3.%1!*315%.&.!,)(!.%51,/:446!8&/)(!4%++&!*'11,!%1!23*+,0&2+!d/&0'22S.8.:+&14%!)7$!
4.S1%.&14%!,/'/+e!)7$!,%4&1!0P!3+,'4&1!&=!+.S.%5%2=S55%1!*'11,!%++!='14,/:44!'!*).(!&=!,/'=&!%22%.!43/;!
^'4!4'(%1,')1%.'15!&1+&,!&++!4%1!4%2!=&++%1!,)(!+.S15%.!'1!5%1)(!,/&2(3.%1!,/&!/311&!2%4&,!3+!='4!
*R1,+%.,!R=%./&1+!,&(+!='4!5.314%1;!!
!
H&+3.2'5+=',!,&((&1$S15%.!/=&2'+%+%1!(%4!+'22=%./1'15!)7$!()1+&5%;!Q%++&!5S22%.!,0%7'%22+!4%+&2T%.6!
)7$!,S.,/'2+!='/+'5+!S.!4%++&!*R.!%1,+%5,+S+1'15&.!4S.!%=%1+3%22+!'1+.S15&14%!=&++%1!$&.!,=P.&.%!&++!+&!,'5!
3+;!AP!%1!=S55!(%4!)+'22.S7/2'5!+S+$%+6!%j%(0%2=',!='4!%1!2S7/&6!/&1!.%0&.&+')1,/),+1&4%.1&!82'!$R5&;!
X++!,S++&!300!%1!8:551&4,,+S221'156!+&!8).+!=S55(&+%.'&2!)7$!8:55&!300!=S55%1!'5%1!/&1!82'!(:7/%+!
/),+,&(+;!VR.3+)(!&++!.%51%+!,)(!4'.%/+!0P=%./&.!8:551&4%1!,/&!&=2S5,1&,!5%1)(!/)..%/+&!4%+&2T%.!
,/&!S=%1!+&/&==&++1'15%1!8%&/+&,!*R.!&++!'1+%!).,&/&!*%2!0P!8:551&4%1;!
 
 
2.6 Ljudisolering 
b12'5+!GGB!/&0'+%2!J!)(!8322%.,/:44!,/&!%1!8:551&4!3+*).(&,!,P!&++!300/)(,+!)7$!,0.'41'15!&=!
,+R.&14%!2T34!8%5.S1,&,;!]&1!,/'2T%.!0P!8),+S4%.!)7$!2)/&2%.!*R.!+!%j!,/)2).!)7$!/)1+).;!VR.!4%*'1'L
+')1%.!)7$!8%+%7/1'15&.!$S1=',&,!+'22!@@!DODFJ!*R.!8),+S4%.!.%,0%/+'=%!@@!DODFK!*R.!2)/&2%.;!@)(!.P4!
&15%,!&++!*R.%,/.'*+%1,!/.&=!0P!8:551&4%1!S.!300*:22+!)(!4%!8:551&4,.%2&+%.&4%!/.&=%1!'!2T34/2&,,!g!
%12'5+!@@!DODFJ!*R.!8),+S4%.!%22%.!%12'5+!@@!DODFK!*R.!.%,0%/+'=%!2)/&2+:0!3001P,;!l(!8S++.%!2T34L
*R.$P22&14%1!R1,/&,!/&1!2T34/2&,,!X!%22%.!G!=S2T&,;!B%52%.!)(!8322%.!5%,!3+!&=!X.8%+,('2TR=%./%+6!
@)7'&2,+:.%2,%1!)7$!H&+3.=P.4,=%./%+;!
!
^'4!&1,23+1'15&.!*P.!'15&!,0.'15).!300,+P;!_3*+83.%+!2T34!0P=%./&,!&=!,0.'15).6!%*+%.,)(!',)2%.'15%16!
,S.,/'2+!*R.!$R5&!*.%/=%1,%.!d4',/&1+e6!+'22!,+).!4%2!'1+%!*315%.&.;!VR.&1/.'15!&=!*R.+'22=%./&4%!*&,&4L
/)(0)1%1+%.!'!R001'15%1,!/&1+%.!8R.!5R.&,!,%0&.&+!0%.!8),+&4;![%1)(!*.'/)002'15%1!*R.$'14.&,!
2T34,0.'41'15;!!
 
 
2.7 Brandsäkerhet 
Q%!.%5%2=%./!,)(!,+:.!8.&14,/:44%+!*R.!%1!8:551&4!S.!G)=%./%+,!8:55.%52%.;!Q'(%1,')1%.'15!&=!
=S55%1,!3008:551&4!/&1!,/%!(%4!$TS20!&=!G)=%./%+,!/)1,+.3/+')1,.%52%.!%22%.!b3.)/)4;!G:551&4%.!
'14%2&,!'!+.%!)2'/&!/2&,,%.!G."6!G.D!)7$!G.M!)7$!4S.!$R5.%!8:551&4%.!d8:551&4%.!$R5.%!S1!M!=P1'15&.e!
8%+%7/1&,!,)(!G."L8:551&4%.;!!
!
G:551&4,4%2&.!'14%2&,!'!8.&14+%/1',/&!/2&,,%.;!G.&14/2&,,!/&1!%j%(0%2=',!8%+%7/1&,!(%4!BbCME!)7$!
4S.!8%+%7/1'15%1!B!,+P.!*R.!8S.*R.(P5&6!b!,+P.!*R.!'1+%5.'+%+!)7$!C!,+P.!*R.!',)2%.'15;!@'**%.8%+%7/1'15%1!
&15%.!314%.!='2/%1!+'4!,)(!*R.(P5&1!,/&22!300.S++$P22&,;!C!GGB!*R.%,/.'=,!*R.!8.&147%22,/'2T&14%!
8:551&4,4%2!'!%1!G."L8:551&4!&++!4%1!3+*R.,!'!bCFELbCDNE;!^&12'5+=',!*R.!8),+&4,$3,!5S22%.!/2&,,%1!
bCFE;!!
!
f++%.=S55%1!'!%1!G."L8:551&4!,/&!3+*).(&,!,P!&++i!
L =S55/)1,+.3/+')1%1!300*:22%.!,'1!8.&14&=,/'2T&14%!*31/+')1!5%1+%()+!&14.&!8.&147%22%.6!
L 8.&14,0.'41'15!'!=S55%1!)7$!2S15,!*&,&4:+&1!8%5.S1,&,6!
L .',/%1!*R.!,0.'41'15!&=!8.&14!='&!*R1,+%.!8%5.S1,&,!)7$!4%2&.!&=!=S55%1!'1+%!*&22%.!1%.!='4!8.&14;!!!
!
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>.&=!,)(!,+S22,!0P!,:,+%(%+,!8.&14,S/%.$%+!5S22%.!+)+&2&!/)1,+.3/+')1%1!)7$!(&1!8%,+S((%.!,+:./&1!
*R.!4%1!,=&5&,+%!2S1/%1!'!/%4T&1;!VR.!4%+&2T%.!'!/)1,+.3/+')1%16!'11%8S.!4%++&!&++!,/:44&14%!2&5%.!d+!%j!
8.&14,S/.&!5'0,,/'=).e!(P,+%!=&.&!$%2+!+S7/&14%;!Q%+&2T%.!*P.!'1+%!8'4.&!+'22!8.&14*&.2'5&!,'+3&+')1%.;!
]&+%.'&2!'!/)1,+.3/+')1%1!,/&!$&!,P4&1&!%5%1,/&0%.!&++!4%!'1+%!8'4.&.!+'22!%1!8.&14*&.2'5!,'+3&+')1;!VR.!
4%+&2T%.!$&.!8.&14,0.'41'15!,S.,/'2+!/.'+',/!8%+:4%2,%!)7$!4S.*R.!,/&!(&+%.'&2!'!4%+&2T%.!()+=%./&!
8.&14,0.'41'15;!@P2%4%,!/.S=,!0P!=',,&!,+S22%1!('1%.&2322!(%4!$R5.%!,(S2+031/+!S1!',)2%.'15,,/3(;!
@+%1322!,(S2+%.!='4!7'./&!""OE! g!)7$!52&,322!='4!JOE! g;!C,)2%.'15,,/3(!,(S2+%.!='4!8%+:42'5+!2S5.%!
+%(0%.&+3.%.; 
 
 
2.8 Beständighet 
HS.!4%+!5S22%.!%**%/+'=!*R.=&2+1'15!,&(+!,S/%.$%+%1!*R.!/)1,3(%1+%1!&++!8),+&4%1!*).+,S++%.!&++!300*:22&!
4%!R1,/&4%!8%$)=%16!,P!8R.!%*+%.,+.S=&,!(&+%.'&2!,)(!P24.&,!2P15,&(+;!>)1,+.3/+R.%1!,/&!,%!+'22!&++!
(&+%.'&2!,)(!(P,+%!8:+&,!3+!314%.!$3,%+,!2'=,+'46!,/&!/311&!%.,S++&,!+'22!%1!2P5!/),+1&4;!
!
C!@=%.'5%!$&.!8:55$%..%1!%12'5+!GGB!%++!&1,=&.!&++!=S2T&!(&+%.'&2!)7$!+%/1',/&!2R,1'15&.!(%4!%/)1)L
(',/!.'(2'5!2'=,2S154;!]%4!2'=,2S154!&=,%,!4%1!+'4!314%.!='2/%1!%1!8:551&4!%22%.!8:551&4,4%2!(%4!
1).(&2+!314%.$P22!300=',&.!*31/+')1,4352'5$%+;!G:551&4,(&+%.'&2!%22%.!8:551&4,4%2&.!,)(!&=,%,!8:+&,!
314%.!8:551&4%1,!2'=,2S154!8R.!=&.&!2S++!P+/)(2'5&!)7$!2S++&!&++!8:+&;!VR.S14.'15&.!&=!%5%1,/&0%.!8R.!
8%&/+&,!='4!=&2!&=!(&+%.'&2!)7$!+%/1',/&!2R,1'15&.;!!!!!
!
VR.!%1!*)5!,)(!,/&!+S+&,!,P!S.!%1!+S+1'15!,)(!*315%.&.!314%.!%++!P.,!4.'*+!'1+%!$P228&.;!Q%1!8R.!/2&.&!%1!
2'=,2S154!0P!('1,+!*%(!P.6!%*+%.!='2/%1!/=&2'+%+%1!/)((%.!&++!('1,/&!+'22,!4%1!%.,S++,;!C!0.&/+'/%1!/&1!
+S+1'15!=&12'5%1!3001P,!(%4!$)0+.:7/8&.!+%T06!+S+1'15,(%4%2!)7$!,/3(;!b*+%.,)(!4%,,&!0.)43/+%.!
0P=%./&,!&=!P24.&14%!)7$!,2'+&5%!/&1!4%!%*+%.!%1!=',,!+'4!'1+%!2S15.%!5%!R1,/&4!0.%,+&14&;!QS.!/)1,+.3/L
+R.%1!=S2T%.!0.)43/+%.!,)(!,/&!%.,S++&,!314%.!8:551&4%1,!2'=,+'46!,P!,/&!(RT2'5$%+%1!)7/,P!*'11&,!+'22!
%1/%2+!8:+%;!!
!
!
!
!
! !
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3  Projektering, tillverkning och montage  
 
3.1 Allmänt 
G:55$%..%!%22%.!*R.=&2+&.%!*R.=S1+&.!,'5!&++!&1=S141'15%1!&=!8:551&4%1!'1+%!(%4*R.!)=S1+&4%!/),+1&L
4%.!)7$!&++!3+*R.&14%+!,+S((%.!()+!*&,+,+S224!8345%+!)7$!02&1;!]&+%.'&2!,)(!$&.!/).+&.%!2'=,2S154!S1!
$%2&!8:551&4%1!(P,+%!=&.&!%1/%2+!3+8:+8&.&;!Q%++&!S.!='/+'5+!'!,&(8&14!(%4!314%.$P22,&.8%+%1;!!
!
[%1)(!/.:(01'156!,1%4&!.R.%2,%.!'!,&((&1,&++&!/)1,+.3/+')1%.,!*)5&.6!,0.'7/).!)7$!,+).&!R001'15&.!
/&1!23*+!,2S00&,!'5%1)(6!5%!4.&5!)7$!4S.(%4!$R5.%!%1%.5'*R.23,+%.;!]&1!8R.!4S.*R.!,+.S=&!%*+%.!&++!
&(=S14&!(&+%.'&2!,)(!P24.&,!2P15,&(+!%22%.!'1+%!P24.&,!&22,!)7$!,)(!/&1!*R2T&!.R.%2,%.1&!'!/)1,+.3/L
+')1%1;!Q%+!S.!)7/,P!='/+'5+!&++!(&1!/&1!/)((&!P+!*)5&.!,P!&++!'1,0%/+')1!)7$!3+8:+%!S.!(RT2'5+;!!
!
VR.!&22&!0&.+%.!S.!4%+!='/+'5+!&++!.%4&1!'!*R.8%.%4%2,%*&,%1!+&!$S1,:1!+'22!=&12'5+!*R.%/)((&14%!(&+%.'&2!
)7$!/)(0)1%1+%.!'!8:55&14%+;!Q%,+)!*2%.!(%.!%1$%+2'5&!/)(0)1%1+%.!)7$!(&+%.'&2=&2!,)(!&1=S14,!'!
0.)T%/+%+6!T3!('14.%!&1+&2!&.+'/2&.!(P,+%!$P22&,!'!2&5%.;!!
!
!
3.2 Projektering, tillverkning och montage  
A.)T%/+%.'15!&=!%++!8:55%!(%4!3+*&7/1'15,=S55&.!)(*&++&.!4%2)(.P4%1!,)(!'82&14!3+*R.,!&=!)2'/&!
0.)T%/+R.%.!)7$!4P!4%+!,+S22,!%j+.&!/.&=!0P!,&().41'15;!^'4!300,+&.+%1!&=!%++!8:550.)T%/+!8R.!
0.)T%/+&1,=&.'5!+:42'5+!/2&.5R.&!5.S1,4.&51'15%16!=%(!,)(!&1,=&.&.!*R.!=&4!(%22&1!0.)T%/+R.%.1&;!
HP5.&!&=!4%!4%+&2T%.!,)(!8R.!8%&/+&,!&=!0.)T%/+R.%.1&!0.%,%1+%.&,!'!*R.+%7/1'15%1!1%4&1;!!!!!!!
L 02&12R,1'156!!!
L &1,23+1'15&.!()+!8%+)15=S55&.!)7$!8TS2/2&56!
L '1*S,+1'158%,2&56!
L ,+)((%!3+*&7/1'15,=S556!
L 3008:551&4!=S556!
L +)2%.&1,%.6!
L (%+)4!*R.!+S+1'156!
L *3/+,/:44!314%.!()1+&5%6!
L '1,+&22&+')1%.;!
!
#'22=%./&.%!)7$!0.)T%/+R.!8R.!,+.S=&!%*+%.!&++!&1+&2%+!)2'/&!(&+%.'&2!,)(!8%$R=,!*R.!&++!3+*R.&!%1!
&1,23+1'15!8%5.S1,&,;!^&.T%!1:++!(&+%.'&2!'11%8S.!%++!'1/R06!(%4!/)((31'/&+')1!)7$!&4('1',+.&+'=+!
&.8%+%;!!!
!
Q%+!.%/)((%14%.&,!)7/,P!&++!'!%++!0.)T%/+!=S2T&!,&((&!0.'17'02R,1'15!*R.!,&((&!*31/+')1;!Q%+!S.!
)7/,P!='/+'5+!&++!4%+!*'11,!%1$%+2'5$%+!'!4%!8%1S(1'15&.!,)(!&1=S14,;!!
 
 
3.2.1 Planlösning och utformning 
b**%/+'=!+'22=%./1'15!)7$!()1+&5%!&=!3+*&7/1'15,=S55&.!S.!'!2'/$%+!(%4!&14.&!&.8%+,()(%1+!/2&.+!
/)002&4%!+'22!300.%01'15,%**%/+%1;![%1)(!&++!,+&14&.4',%.&!()432(P++6!=S2T&!%1$%+2'5&!(&+%.'&26!
('1'(%.&!(&+%.'&2+:0%.!)7$!&1=S14&!,+&14&.4',%.&4%!&1,23+1'15&.!314%.2S++&,!&.8%+%+!*R.!,&(+2'5&!
0&.+%.!='4!+'22=%./1'15!)7$!()1+&5%!&=!3+*&7/1'15,=S55&.;!Q%+!/&1!=&.&!,+R.&14%!&++!)2'/&!8:55%2%(%1+!
P24.&,6!*R.).%1&,!%22%.!*R.S14.&,!R=%.!+'4%1;!>S14&!*R.).%1&14%!)(.P4%1!0P!=S55%1!S.!.S14%.!'!S14&.1&!
&=!3+,+'7/&14%!%22%.!1%4,S1/+&!=S55/)(0)1%1+%.;!^S2!3+*).(&4%!4%+&2T%.!/&1!=&.&!%1!2R,1'15!*R.!&++!*P!
=&++1%+!,1&88+!8).+!*.P1!*&,&4%1;!!
!
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3.2.2 Anslutningar mot betongvägg och utfackningsvägg 
C!<)22&14!&1=S14,!+=P!)2'/&!3+*).(1'15&.!&=!/13+031/+%.!(%22&1!3+*&7/1'15,=S55&.!)7$!8%+)15=S55&.;!
B&/!8%+)15/&1+!3+&1!3.,0&.'15&.6!,%!V'53.!"!)7$!8%+)15/&1+!(%4!3.,0&.'15&.6!,%!V'53.!D;!
!
X2+%.1&+'=!(%4!3.,0&.'15&.!$&.!4%1!*R.4%2%1!&++!='4!R/&+!3+=S14'5+!='14+.:7/!R/&.!+S+1'15,2',+%1,!
&12'551'15,+.:7/!()+!&1,23+&14%!4%2;!Y.,0&.'15&.1&!/.S=%.!4)7/!%++!(%.&.8%+%!='4!*).(,S++1'15!)7$!
8%+)155T3+1'15;!!!
!

!

!!
Figur 1 Utföranden utan ursparingar i 
betongkant 

Figur 2 Utförande med ursparingar 
i betongkant 

 
!
^'4!0.)T%/+%.'15!8R.!S=%1!/)1+.)22%.&,!&++!3002&5,:+&1!S.!+'22.S7/2'5!,&(+!&++!%=%1+3%22&!*S,+8%,2&56!
$:2,).!((!,)(!,/&22!5T3+&,!'1!S.!'1.'+&4%!0P!8:55$&142'15&.;!!
!
!
3.2.3 Infästningbeslag 
^'4!=&2!&=!'1*S,+1'15&.!*'11,!4%+!%++!&1+&2!&,0%/+%.!,)(!8R.!8%&/+&,;!C1*S,+1'15&.!,/&22!/2&.&!&++!R=%.L
*R.&!/.&*+%.!+'22!4%1!8S.&14%!,+)((%1;!C1*S,+1'15&.!,/&22!S=%1!=&.&!%1/2&6!,S/.&!&++!&1=S14&6!/),+1&4,L
%**%/+'=&!,&(+!%18&.+!5%!,(P!/R248.:55).;!!
!
VR.!&++!3001P!%1!%**%/+'=!0.)43/+')1!8R.!='1/%2,+P2!(%4!2'/&.+&4%!4'(%1,')1%.!)7$!(P++!&22+'4!&1=S1L
4&,;!b12'5+!4%1!$)22S14,/&!(%+)4%1!&1=S14,!5%1)(5P%14%!%++!='1/%2,+P2!(%4!53(('$:2,&!,)(!S.!
&10&,,&+!+'22!%++!,0P.!'!3+*&7/1'15,=S55%1,!,:22.%5%26!,%!V'53.!M!)7$!V'53.!N;!b1!=S,%1+2'5!*R.4%2!(%4!
4%11&!2R,1'15!S.!&++!%2%(%1+%+!,+P.!3002:*+!)=&1*R.!8%+)158TS2/2&5%+!=&.*R.!%=%1+3%22+!=&++%1!0P!4%++&!
'1+%!/)((%.!'!4'.%/+!/)1+&/+!(%4!=S55%2%(%1+%+;!B',/%1!*R.!300*3/+1'15!*.P1!=&++%1!0P!02&++&1!S.!
&22+,P!0P+&52'5+!.%437%.&4!TS(*R.+!(%4!+.&4'+')1%22&!2R,1'15&.;!!!
!
C!=S55%1,!R=%./&1+!5R.,!'1*S,+1'15%1!(%4!2'/&.+&+!='1/%2,+P2!(%1!3+&1!,0P.;!!
!
!!!!
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Figur 3 Vinkelstål för infästning av 
utfackningsvägg 

Figur 4 Bild av syll med spår 
Bild: Ard-Jan Lootsen  

!
!
3.2.4 Krafter på utfackningsväggar  
>.&*+%.!,)(!0P=%./&.!3+*&7/1'15,=S55&.!S.!='146!+%(0%.&+3.!)7$!('14.%!,+&+',/&!2&,+%.!d+.&1,0).+%.6!
2:*+e;!^'142&,+!S.!4%1!2&,+*&/+).!,)(!$&.!,+R.,+!0P=%./&1!='4!4'(%1,')1%.'15!&=!.%52&.!)7$!'1*S,+1'15&.;!
Y14%.2&5!*R.!2&,+%.!/&1!+'22!%j%(0%2!$S(+&,!*.P1!G)=%./%+,!$&148)/!)(!,1RL!)7$!='142&,+%.;!_&,+%.1&,!
,+).2%/!8%,+S(,!&=!8:551&4%1,!3+*).(1'156!)(5'=&14%!+%..S15!)7$!5%)5.&*',/!02&7%.'15;!!^'142&,+%1!
0P=%./&.!:++%.=S55%1!(%4!%++!:++.%!+.:7/!0P!02&1%2%(%1+%1!)7$!3005P.!1).(&2+!+'22!7'./&!E6FL"6D!/Hk(D;!
Y+*&7/1'15,=S55&.1&!,/&22!S=%1!4'(%1,')1%.&,!*R.!%1!'1.%!='14,35!,)(!3005P.!+'22!E6DLE6N!/Hk(D;!!!

 
3.2.5 Uppbyggnad av utfackningsvägg 
Y+*&7/1'15,=S55&.!8:55,!300!&=!%1!8S.&14%!,+)((%!&=!+.S.%52&.6!'!%++!%22%.!*2%.&!,/'/+;!Q%1!8S.&14%!
,+)((%1!/)(02%++%.&,!(%4!%++!&1+&2!',)2%.'15,,/'/+;!AP!=S55%1,!=&.(&!,'4&!02&7%.&,!%1!P15,0S..!,P!&++!
,+R.,+&!(RT2'5&!+S+$%+!3001P,;!`15,0S..%1!,S++,!)(!(RT2'5+!7'./&!NOLJE!((!*.P1!'1,'4&1!314%.!*R.3+L
,S++1'15!&++!+)+&2&!=S.(%',)2%.'15%1!S.!+'22.S7/2'5!*R.!&++!314='/&!/)14%1,!0P!'1,'4&1!&=!P15,0S..%1;!
^S55%1!/)(02%++%.&,!'1=S14'5+!(%4!%1!*'8%.5'0,,/'=&;!Y+=S14'5+!02&7%.&,!='14,/:44&14%!)7$!P15L
0%.(%&8%2!43/;!!
!
!
3.2.6 Transportkapacitet och transportprinciper 
A.)T%/+R.%.1&!(P,+%!+&!$S1,:1!+'22!0.)T%/+%+,!2)/&2&!*R.3+,S++1'15&.!='4!0.)T%/+%.'15!&=!3+*&7/1'15,L
=S55&.!*R.!&++!1P!%++!5)++!.%,32+&+;!<S1,:1!8R.!+&,!+'22!='2/&!+.&1,0).+(%4%2!)7$!=S5&.!,)(!/)((%.!&++!
&1=S14&,6!2'/,)(!&.8%+,02&+,4',0),'+')16!2:*+$TS20(%4%2!0P!&.8%+,02&+,!%+7;!C!%++!0.)T%/+!4S.!4%+!*'11,!
,(P!&.8%+,:+).!)7$!8%5.S1,&4%!2:*+$TS20(%4%2!*'11,!+'22!$&14&6!,/&!'1+%!/)(0)1%1+%.1&!=&.&!*R.!,+).&!
)7$!+315&;!!
!
VR.!0.%*&8.'7%.&4%!%2%(%1+6!(P,+%!$S1,:1!+&,!+'22!+.&1,0).+!(%1!S=%1!$&1+%.'15!&=!%2%(%1+%1;!^'4!
$&1+%.'15!&=!=S55%2%(%1+!*'11,!/.&=!'!&.8%+,('2TR2&5,+'*+1'15%1!,)(!S.!='/+'5&6!,%!/&0;!M;D;"E;!
!

53(('
$:2,&!

='1/%2L
,+P2!
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Figur 5   Väggelement färdiga för leverans 
Bild: Anders Gustafsson

 

!  
3.2.7 Toleranser och väggelementens storlek 
@+).2%/%1!0P!=S55%2%(%1+%1!8%5.S1,&,!&=!+.&1,0).+%.6!2:*+$TS20(%4%26!,&(+!=S55%1,!,+:=$%+!'!
()1+&5%,/%4%+;!^S55%2%(%1+!(%4!,+).2%/%1!MjK!(D!/&1!82'!,=P.$&1+%.2'5&!0P!8:5502&+,%1!)7$!3+5R.!
%++!,+).+!='14*P15!='4!()1+&5%;!^&2%+!&=!(&+%.'&2!)7$!=S55%1,!3008:551&4!,+:.!%2%(%1+%+,!,+:=$%+!)7$!
8R.!8%&/+&,!='4!0.)T%/+%.'15;!A2&7%.'15!&=!2:*+$TS20(%4%2!,&(+!%2%(%1+%1,!='/+!,/&22!*.&(5P!&=!$&14L
2'15&.!)7$!*R.!%2%(%1+!+:15.%!S1!OEE!/5!,/&22!S=%1!(S./1'15!02&7%.&,!0P!=S55%2%(%1+%+;!
!
]P++%1!)7$!+)2%.&1,%.!S.!='/+'5&!)7$!&=5R.&14%!&,0%/+%.!='4!0.)T%/+%.'15!&=!3+*&7/1'15,=S55&.;!^'4!
+'22=%./1'15!&=!3+*&7/1'15,=S55&.!)7$!5T3+1'15!&=!8%+)15,+)((&.!*R.%/)((%.!&=='/%2,%.;!Q%,,&!
&=='/%2,%.!,/&22!2'55&!'1)(!4%!5'=1&!+)2%.&1,%.1&;!VR.!&++!)2'/&!8:551&4,4%2&.!,/&!/311&!&1,23+&,!
/)..%/+6!8R.!+'22.S7/2'5+!()1+&5%3+.:((%!*'11&,;!Q%2&.!,)(!$&.!&=='/%2,%.!'1)(!*&,+,+S224&!+)2%.&1,%.6!
,/&!/311&!'10&,,&,!0P!%++!8.&!,S++;!V)5&.!(%22&1!4%!)2'/&!4%2&.1&!,/&!=&.&!=S2!+S+&4%!)7$!2S++&!&++!3+*R.&;!!
!
#)2%.&1,%.1&!%.*).4.&,!*R.!&++!+'225)4),%!.'(2'5&!+'22=%./1'15,+)2%.&1,%.!)7$!*)5(P++;!C1)(!8:55L
'143,+.'1!&1=S14,!+)2%.&1,%.!*R.!&++!3++.:7/&!4%!5.S1,%.!'1)(!='2/&!(P++!)7$!%5%1,/&0%.!8:554%2%1!
%22%.!8:554%2%1!+'22P+,!=&.'%.&!='4!+'22=%./1'156!3+,S++1'15!)7$!()1+%.'15;!G:5502&+,+)2%.&1,%.!&=,%.!
+)2%.&1,%.!%*+%.!'18:551&4!d()1+%.'15e!*R.!,P4&1&!(P++!,)(!.%2&+%.&.!3+*&7/1'15,%2%(%1+%+!+'22!
'1+'22'55&14%!4%2&.;!#'22=%./1'15,+)2%.&1,%.!&15%,!'!&22(S1$%+!'!,+&14&.4%.!%22%.!8.&1,7$,0%7'*'/&!
R=%.%1,/)((%2,%.;!!

l(!0%2&.%!'15P.!'!3+*&7/1'15,=S55%1,!/)1,+.3/+')1!&15%,!2S5%,+)2%.&1,%.;!#)2%.&1,/.&=%+!/&1!&=,%!
0%2&.%,!7%1+.3(2S5%!&2+%.1&+'=+!,+:.&14%!4388!*R.!0%2&.'1*S,+1'15;!#)2%.&1,/.&=%+!*R.!2S5%!'!,'4&!8R.!
1).(&2+!'1+%!R=%.,+'5&!q"E!((!%22%.!,0%7'*'7%.&,!%12'5+!+'22=%./&.%,!.%/)((%14&+')1%.;!!

b12'5+!<3,X]X!,/&22!%2%(%1+!&=!8%+)156!&3+)/2&=%.&4!2S++8%+)156!%2%(%1+!&=!,/'=).!)7$!+.S.%52&.!
300*:22&!/.&=%1!%12'5+!#&8%22!";!!!

Tabell 1 Utfackningselement i ytterväggar, HusAMA, klass A                
]P++! #)2%.&1,!((!
G.%44! pkL!DE!
<RT4! pkL!DE!
V)58.%44! pkL!"D!
_S5%!'!,'4&!*R.!%2%(%1+,!*&,&42'=!*.P1!
1S.(&,+%!,%/314S.2'1T%!

pkL!"O!

_3+1'15! <kFEE!
_S5,+!pkL!O!
<R5,+!pkL!DE!
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#)2%.&1,/2&,,%.1&!'!<3,X]X!&15%,!'!=',,&!*&22!'!+=P!/2&,,%.6!/2&,,!X!)7$!/2&,,!G6!4S.!/2&,,!G!+'22P+%.!
,+R..%!+)2%.&1,%.;!VR.!0.%*&8.'7%.&4%!3+*&7/1'15,=S55&.!,+P2!%22%.!+.S!/&1!%2%(%1+%1!+'22=%./&,!(%4!
(&.5'1&2!'1)(!/2&,,!X;!C!,&(.P4!(%4!+'22=%./&.%!/&1!,1S=&.%!+)2%.&1,%.!*R.%,/.'=&,;!!!
 
 
3.2.8 Metoder för tätning 
b1!=S55!,/&22!%12'5+!GGB!3+*R.&,!,P!&++!300/)(,+!&=!,/&42'5!*3/+!*R.$'14.&,;!^S55%1,!P15,0S..!)7$!
4S.(%4!S=%1!*)5%1!,/&!&10&,,&,!,P!&++!4'**3,')1!)7$!/)1=%/+')1!*R.$'14.&,!)7$!&++!8:55*3/+!/&1!+)./&!
3+;!!
 
C!%1!8:551&4!*R./)((%.!4%+!%++!,+).+!&1+&2!*)5&.;!!V)5&.!*R.%/)((%.!82&14!&11&+!(%22&1!8%+)15L
,+)((%!)7$!3+*&7/1'15,%2%(%1+!,&(+!3+=S14'5+!'!*&,&4;!<),!*&,&4%.!(%4!+.S0&1%2!/&1!*)5%1!%1/%2+!
'1+%5.%.&,!'!4%1!*S.4'5&!*&,&4%1;!VR.!R=.'5&!*&,&4(&+%.'&2!8%$R=,!/)(02%++%.'15&.!(%4!02P+&.6!2',+%.!
%22%.!&++!$%2&!*&,&4%1!*S.4'5,+S22,!0P!8:55%+;!V)5%1,!=S.(%',)2%.'15,*R.(P5&!8R.!=&.&!2'/&!8.&!,)(!
=S55%1!'!R=.'5+;!VR.!8.&14/2&,,&4%!*)5&.!,+S22,!/.&=%+!&++!4%!(&+%.'&2!,)(!'15P.!'!*)5%1!(P,+%!=&.&!
/2&,,'*'7%.&4%!)7$!5)4/S14&!3.!8.&14,/:44,,:1031/+;!!
!
^'4!3+*).(1'15!&=!*)5&.!8R.!%++!&1+&2!*31/+')1%.!)7$!*&/+).%.!8%&/+&,;!V)5%1,!*31/+')1%.!+'225)4),%,!'!
*R.,+&!$&14!5%1)(!%1!=S2!3+*).(&4!/)1,+.3/+')1,2R,1'15;!H%4&1,+P%14%!*R.+%7/1'15!&15%.!%++!&1+&2!&=!
4%!/.&=!,)(!(P,+%!8%&/+&,!='4!3+*).(1'15!&=!*)5!(%22&1!8%+)15,+)((%!)7$!3+*&7/1'15,%2%(%1+;!
L &10&,,1'15!+'22!+)2%.&1,%.!)7$!(P++*%26!
L +S+$%+!)7$!()1+%.8&.$%+6!
L &10&,,1'15!+'22!.R.%2,%.6!
L =S.(%',)2%.'156!
L /)14%1,,/:446!
L 8%,+S14'5$%+6!
L 8.&14,/:446!
L 2T34',)2%.'156!
L 3+,%%14%6!
L 314%.$P226!3+8:+8&.$%+!)7$!%/)1)('; 
!
A.'17'0%1!*R.!%1!*)5/)1,+.3/+')1!/&1!4%2&,!'1!'!*:.&!4%2&.6!:++.%!,/:446!4.S1%.'15,L!)7$!=%1+'2&+')1,L
/&1&26!=S.(%',)2%.'15!)7$!23*++S+1'15;!VR.!%1!*2%.,/'/+,=S55!d3+*&7/1'15,=S55!(%4!0&1%2!)7$!=%1+'2%L
.&4!23*+,0&2+e!S.!4%+!)*+&,+!4%!+=P!,%1&.%!4%2&.1&!&=!*)5%1!,)(!82'.!&/+3%22&6!R=.'5&!4%2&.!'15P.!'!4%1!
8%*'1+2'5&!/)1,+.3/+')1%1;!!
!
#S+1'15%1!(%22&1!8%+)15,+)((%!)7$!3+*&7/1'15,=S55!,/&!=&.&!23*++S+!0P!.3(,,'4&1!)7$!02&7%.&,!0P!
*)5%1,!.3(,,'4&;!Q%1!/&1!3+*R.&,!(%4!*)5(&,,&!)7$!8)++1'15,2',+!%22%.!(%4!&11&+!23*++S++!(&+%.'&2;!Q%!
=&12'5&,+!*R.%/)((&14%!*)5(&+%.'&2%1!S.!
L *)5(&,,&!(%4!8)++1'15,2',+6!
L *)5,/3(6!
L %j0&14%.&14%!*)58&146!
L 7%2253(('0.)*'2%.;!!!
!!!! 
VR.!&++!%1!*)5!,/&22!*315%.&!8R.!'1+%!*)58.%44%1!=&.&!('14.%!S1!&15'=%1!('1'('8.%44!%22%.!,+R..%!S1!
&15'=%1!(&j'('8.%44;!Q%+!S.!4S.*R.!='/+'5+!(%4!&++!/)1+.)22%.&!.R.%2,%1!'!*)5%1!)7$!+)2%.&1,%.;!VR.!
8%.S/1'15!&=!*)58.%44%1!)7$!.R.%2,%.!$S1=',&,!+'22!(&+%.'&22%=%.&1+R.%.;!!!
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Fogmassa med bottningslist 
Q%+!S.!='/+'5+!&++!+S+&!)7$!',)2%.&!3+.:((%+!(%22&1!3+*&7/1'15,=S55!)7$!,+)((%!%*+%.,)(!)+S+$%+%.!
8'4.&.!+'22!$R5.%!%1%.5'*R.8.3/1'15!^'4!+S+1'15!(%4!*)5(&,,&!,/&22!*)5%1!=&.&!',)2%.&4!'11&1!3+*R.&14%!
&=!23*++S+1'15%1;!<P2.3((%+!(%22&1!=S55.%5%2!)7$!8%+)15,+)((%!*:22,!(%4!4.%=.%(,&;!G)++1'15,2',+!
()1+%.&,!.31+!$%2&!=S55%2%(%1+%+!)7$!4S.%*+%.!*)5&,!R001'15%1!(%4!%2&,+',/!*)5(&,,&;!!!

Fogskum 
V)5,/3(!S.!%1!*3/+'5$%+,$S.4&14%!0)2:3.%+&1,/3(!,)(!='4!&002'7%.'15!%j0&14%.&.!)7$!8'24&.!$&2=L
$P.4!*:221&4,,/3(;!@/3((%+!$&.!'!$S.4&+!+'22,+P14!,23+1&!7%22%.!)7$!8'24&.!4S.*R.!%1!+S+!*)5!(%4!5)4!
=S.(%L!)7$!2T34',)2%.&14%!*R.(P5&;!!@/3((%+!*S,+%.!()+!4%!*2%,+&!8:551&4,(&+%.'&2;!@/%.!,/3(1'15!
()+!+.S!8R.!*3/+'5$%+%1!'1+%!R=%.,+'5&!"J Dr;!X1,23+&14%!:+).!,/&22!=&.&!.%1&!*.P1!4&((!)7$!*%++;!
A.)43/+%1!S.!$S2,)*&.2'5!)7$!&1=S141'15!/.S=%.!5)4!=%1+'2&+')1!)7$!&++!&141'15,,/:44!+:0!XD!
&1=S14,;!VR.!4%11&!0.)43/+!,/&22!<S.402&,+*R.%,/.'*+%.1&!dXV@!"IIF?Ne!+'22S(0&,!='2/%+!(%4*R.!&++!
&1=S14&.%!,/&22!5%1)(5P!3+8'241'15!,&(+!2S/&.314%.,R/1'15!(%4!+'22$R.&14%!+TS1,+8&.$%+,'1+:5;! 
V)5,/3(!$&.!8%+:42'5+!('14.%!.R.%2,%300+&5&14%!*R.(P5&!S1!4%!*2%,+&!*)5(&,,).!)7$!3005P.!%18&.+!
+'22!1P5.&!*P!0.)7%1+;!!!!

!Expanderande foglister 
bj0&14%.&14%!*)52',+%.!8%,+P.!&=!'(0.%51%.&4%!2',+%.!&=!7%2202&,+!3008:554&!&=!0)2:(%.&!/)(0)1%1L
+%.!(%4!,&((&1,S++1'15!()+,=&.&14%!*)5(&,,).1&,;!C(0.%51%.'15%1!R/&.!2',+%1,!+S+$%+!)7$!8%,+S14'5L
$%+;!_',+%1!()1+%.&,!'!/)(0.'(%.&4!*).(!'!3+.:((%+!(%22&1!3+*&7/1'15,=S55!)7$!8%+)15,+)((%;!VR.!
='4$S*+1'15!()+!%1!*)5,'4&!$&.!2',+%1!*R.,%++,!(%4!$S*+(%4%2;!b*+%.!()1+&5%!%j0&14%.&.!*)52',+%1!)7$!
*:22%.!3+.:((%+;!V)52',+%.!/&1!=&.&!%++!8.&!&2+%.1&+'=!1S.!*)58.%44%1!'1+%!=&.'%.&.!*R.!(:7/%+!)7$!1S.!
&1,23+1'15,:+).1&!5%.!+'22.S7/2'5+!(%4!='4$S*+1'15;!bj0&14%.&14%!*)52',+%.!S.!)*+&,+!4'**3,')1,R001&!
)7$!8R.!4S.(%4!&1=S14&,!'!=S55%1,!:++.%!4%2&.;!

Cellgummiprofiler 
g%2253(('2',+%.!S.!=&12'5+=',!bAQ]L53(('2',+%.!(%4!,+S154&!7%22%.!4S.!%1&!,'4&1!S.!,TS2=$S*+&14%;!
_',+%.1&!$&.!%1!,2'+,+&./!:+&6!2S++&!&++!()1+%.&!)7$!S.!'1+%!=&++%1&8,).8%.&14%;!>&1!%18&.+!&1=S14&,!='4!
,(P!*)58.%44%.!300!+'22!7&!KL"E!((;!
!
!
3.2.9 Fuktskydd under montage 
VR.!&++!3001P!%++!*3/+,S/%.+!8:55&14%!/.S=,!&++!%++!&1+&2!/.&=!S.!300*:224&!$),!8:550.)7%,,%1,!)2'/&!
&/+R.%.;!C4%1+'*'%.'15!&=!*3/+.',/%.!,/&22!3+*R.&,!'!%++!+'4'5+!,/%4%!&=!8:550.)7%,,%1!*R.!&++!314='/&!&++!
,S/%.$%+,(&.5'1&2%.!R=%.,/.'4,!314%.!0.)43/+')1%1;!]&22&.!)7$!7$%7/2',+).!,/&!300.S++&,;!Q%+!S.!
='/+'5+!&++!&22&!0&.+%.!'!0.)7%,,%1!S.!=S2!'1*).(%.&4%!)7$!&++!*3/+*.P5).!S.!%1!,+P%14%!031/+!='4!0.)T%/+%L
.'15,L!)7$!8:55(R+%1;!!!
!
>.'+',/&!&.8%+,()(%1+!'4%1+'*'%.&,!)7$!02&1%.!3+*).(&,!*R.!2&5.'156!$&1+%.'15!)7$!,/:44!314%.!8:55L
+'4%1;!B%4&1!'!300$&142'15,314%.2&5%+!S.!4%+!)7/,P!='/+'5+!&++!+:42'55R.&!='2/&!/.&=!,)(!,+S22,!0P!
2%=%.&1,%.;!!
!
C!G:55,%/+).1,!>.%+,2)00,.P4!dDEEMe!0.%,%1+%.&4%,!+&1/%1!)(!%1!*3/+,/:44,8%,/.'=1'15!(%4!,+&1L
4&.4+%j+%.!+'22!.'+1'15&.6!8%,/.'=1'15&.6!7$%7/2',+).!)7$!%j%(0%2!0P!*3/+,S/.&!/)1,+.3/+')1,3+*).(L
1'15&.!)7$!0.)43/+')1,(%+)4%.;!Q%,,3+)(!/&1!%1!*3/+,/:44,8%,/.'=1'15!'11%$P22&!*R.,2&5!0P!2S(02'5&!
$TS20(%4%2!,P,)(!2&+$314&.6!8%.S/1'15,=%./+:56!5%!*R.,2&5!0P!.3+'1%.!*R.!5.&1,/1'156!/)1+.)22!)7$!
5.S1,4.&51'15&.!(%22&1!0&.+%.1&;!Y14%.!,%1&.%!P.!$&.!%++!&1+&2!3+.%41'15&.!=',&+!0P!8%$)=%+!&=!R/&4!
*3/+,S/%.+!8:55&14%;!!!
!
VR.!&++!314='/&!&++!*3/+!/)((%.!'1!'!/)1,+.3/+')1,4%2&.1&!314%.!0.)43/+')1,,/%4%+!*'11,!82&14!&11&+!
*R2T&14%!(%+)4%.!*R.!8:551&4%1!'!,'1!$%2$%+;!
L 8:55!300'*.P1!)7$!1%.!(%4!:++%.+&/%+!,)(!,/:446!
L $%2!'1+S7/1'15!&=!8:551&4%1!(%4!=S4%.,/:446!
L +'4'5!'1/2S41&4!(%4!*&,&4,/'/+; 
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!

 
C1*R.!=&.T%!1:++!8:550.)T%/+!8R.!%1!&.8%+,8%.%41'15!5R.&,! +'22,&((&1,!(%4!8%.R.4&!$&1+=%./&.%!
4S.!(%+)4%.!)7$!3+*R.&14%!5P,!'5%1)(;!!!
!
HP5.&!&14.&!.P4!*R.!&++!314='/&!'7/%!R1,/=S.4!*3/+!'!8:55%+!S.!&++?!
L &1=S14!.&/&!=%.+'/&2&!=&++%1L!)7$!&=2)00,2%41'15&.!='2/%+!314%.2S++&.!3+*R.&14%6!*%2,R/1'15!)7$!

300+S7/+!&=!,/&4&!!
L 2'/&.+&4%!2R,1'15&.!5R.!&++!/=&2'+%+%1!)7$!4S.(%4!*3/+,S/%.$%+%1!R/&.6!!
L &=2%4!4&5=&++1%+!*.P1!8:551&4%16!
L =%.+'/&2&6!8TS2/2&5,5%1)(5P%14%!'1,+&22&+')1,.R.!'!8TS2/2&5%1!5T3+,!'1!%22%.!+S+&,!4'.%/+!='2/%+!5R.!

&++!=&++%1!'1+%!,0.'4,!+'22!314%.2'55&14%!=P1'15&.!314%.!0.)43/+')1,,/%4%+6!!
L 314='/!R001&!,7$&/+6!!!!
L /)1+.)22%.&!2%=%.&1,%.;!

!
!

3.2.10 Arbetsförhållande, arbetsskydd 
VR.!&++!,S/%.,+S22&!,S/%.$%+%1!='4!()1+&5%!8R.!(&1!.%4&1!'!%++!+'4'5+!,/%4%!02&1%.&!)7$!+&!$S1,:1!+'22!
$3.!,/:44,&1).41'15&.!,/&22!3+*R.&,;!^'2/%1!+:0!&=!,/:44,.S7/%1!S.!2S(02'5&,+6!'!='2/&!()(%1+!S.!4%+!
2S(02'5+!(%4!,S/%.$%+,,%2&.6!'1*S,+1'15!*R.!,%2&.!(;(;! 
 
X.8%+,('2TR=%./%+!$&.!'!,'1!,/.'=1'15!UVR.%8:55&14%!*R.!8:55&14%U!=',&+!0P!1P5.&!.3+'1%.!,)(!1).(&2+!
8%$R=,!*R.!&++!300*:22&!0.)T%/+%.'15,&1,=&.%+;!!
L @%!+'22!&++!&.8%+,('2TR,:1031/+%.!8%&/+&,!,P=S2!'!8:55,/%4%+!,)(!'!4%+!*S.4'5&!8:551&4,=%./%+N;!!
L @S.,/'2+!300(S./,&((&!&++!)2S(02'5&!*:,',/&!8%2&,+1'15&.!*R.%8:55,!(%4!&=,%%14%!0P!82!&!

(&+%.'&2=&26!P+/)(2'5$%+!)7$!+.&1,0).+%.O;!!
L #'4'5+!)7$!&/+'=+!,&(=%./&!(%4!4%!R=.'5&!,)(!(%4=%./&.!'!0.)T%/+%.'15%16!,P!&++!0.)T%/+%.'15%1!

82'.!,&().41&4!)7$!&.8%+,('2TR/.&=%1!+'225)4),%44&F;!!
L Y14%.,R/&!&.8%+,(%+)4%.!)7$!.',/%.!*R.!4%!8:551&4,&.8%+%1!,)(!82'.!&/+3%22&!(%4!4%!3+*).(L

1'15&.!)7$!(&+%.'&2!,)(!*R.%,2P,!'!0.)T%/+%.'15%1J;!!!
L B%4)=',&!0.)T%/+%.'15%1!,P!+:42'5+!&++!%1+.%0.%1R.%.1& *P.!+'22.S7/2'5&!3005'*+%.!)(!4%!&.8%+,L

(%+)4%.!,)(!*R.3+,&++,!%22%.!*R.%,/.'='+,6!)7$!,S.,/'2+!4%!%=%1+3%22&!0.)82%(6!+!%j!%.5)1)(',/&6!
,)(!'1+%!/311&+!2R,&,!='4!0.)T%/+%.'15%1K;!!

b12'5+!&.8%+,('2TR=%./%+,!*R.%,/.'*+%.!,/&!4%+!1).(&2+!*'11&,!*&,+&!,/:44,.S7/%16!,+S221'15!%22%.!&.8%+,L
02&++*).(!%22%.!&11&1!2'/1&14%!,/:44,3+.3,+1'15!)(!1'=P,/'221&4%1!S.!+=P!(%+%.!%22%.!(%.;!Q%!/&1!
)7/,P!8%$R=&,!='4!('14.%!1'=P,/'221&4%.!)(!,S.,/'24&!,/S2!*R.%2'55%.;!l(!4%+!'1+%!S.!0.&/+',/+!(RT2'5+!
(%4!*&,+!,/:44!0P!5.314!&=!&.8%+%+,!&.+!,/&!0%.,)12'5!,/:44,3+.3,+1'15!'!*).(!&=!,%2%!)7$!2'1&!&22+'4!
&1=S14&,;!

!
! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
N!X]_!M!/&0!"N!si!XV@!"III?M6!,S.,/'2+!N!)7$!K!ssi!XV@!DEEE?ND6!,S.,/'2+!MLN!ss!!
!
O!dXV@!"IIK?"6!I!se;!!
!
F!dXV@!DEEE?ND6!N!si!XV@!"III?M6!/)((%1+&.%.1&!+'22!OLF!sse;!!
!
J!dXV@!"III?M6!N!si!XV@!"III?M6!K!se;!!
!
K!dXV@!"III?M6!K!)7$!N!ssi!XV@!"IIK?"6!I!s6!,S.,/'2+!/)((%1+&.%.1&!,'4;!MFe!



DN!
!

!  
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4 Principer och detaljer   
!
A.'17'0%.!)7$!4%+&2T%.!,)(!.%4)=',&,!'!4%++&!/&0'+%2!S.!%1!,&((&1,+S221'15!&=!4%1!=S55+:0!,)(!%+&82%L
.&+,!,)(!%1!,+&14&.48:55(%+)4!*R.!3+*&7/1'15,=S55&.!'!<)22&14;!^&2%+!&=!(&+%.'&2,/'/+!$&.!5T).+,!,P!
%++!&1+&2!+S1/8&.&!2%=%.&1+R.%.!/&1!+'22$&14&$P22&!(&+%.'&2%1;!Q%+&2T%.1&!S.!)7/,P!&10&,,&4%!*R.!&++!
/311&!&1=S14&,!*R.!4%!/2'(&+/2&,,%.!,)(!5S22%.!'!@=%.'5%;!#'22!,+)((%!*R.!3+*&7/1'15,=S55%1!$&.!%1!
"IO!((!+.S.%5%2,+)((%!=&2+,6!,)(!/)(02%++%.&,!0P!3+L!)7$!'1,'4&;!B%5%2,+)((%1,!4'(%1,')1%.!/&1!
)7$!8R.!&10&,,&,!*R.!=&.T%!%1,/'2+!)8T%/+!)7$!8%$)=;![%1)(!&++!&1=S14&!$%2+S7/&14%!',)2%.'15!0P!
=S55%1,!3+,'4&!('1,/&,!.',/%1!*R.!/.'+',/&!*3/++'22,+P14!'!=S55%1!)7$!4S.(%4!$&.!$S1,:1!+&5'+,!+'22!
13=&.&14%!,/.'=1'15!'!G)=%./%+,!8:55.%52%.6!GGB!EK;!C!%12'5$%+!(%4!4%1!$)22S14,/&!,+&14&.4=S55%1!
$&.!%1!4'**3,')1,R00%1!(%1!=&++%1+S+!43/!=&2+,!0P!3+,'4&1!)7$!'1=S14'5!*'8%.5'0,!0P!'1,'4&1;!!!
!
Q%+&2T%.1&!$&.!/)(02%++%.&+,!(%4!8%.S/1&4%!)7$!+&8%22%.&4%!1:7/%2+&2;!G%.S/1'15!$&.!5T).+,!%12'5+!
5S22&14%!1).(%.!)7$!R=.'5&!=S.4%1!8&,%.&,!0P!,7$&82)1=S.4%1!&15'=1&!'!,+&14&.4%.!)7$!%.*&.%1$%+,L
=S.4%1;!b*+%.!=&.T%!4%+&2T!$&.!1)+%.'15&.!'1*R.+,!5S22&14%!2S(02'5&!031/+%.!,)(!8R.!8%&/+&,!='4!
0.)T%/+%.'156!+'22=%./1'15!)7$!()1+&5%!&=!3+*&7/1'15,=S55&.;!H)+%.'15&.1&!,/&22!'1+%!8%+.&/+&,!,)(!
/)(02%++&!*R.!$%2&!3+*&7/1'15,=S55%1!3+&1!S=%1!&14.&!$S1=',1'15&.!)7$!.%/)((%14%.&4%!3+*R.&14%1!
,/&22!8%&/+&,;!!!
!
VR./2&.'15&.!+&8%22%.?!
!
Y0?!^S.(%5%1)(5P15,/)%**'7'%1+!*R.!8:551&4,4%2%16!d\k(D>e;!
!
Bt-?!@&((&1=S5+!.%43/+')1,+&2!*R.!,/'2T%/)1,+.3/+')1%16!d4Ge;!
g!OELM"OE?!X10&,,1'15,+%.(!*R.!2P5&!*.%/=%1,%.6!d4Ge;!
!
#%?!^S.(%5%1)(5P15,/)%**'7'%1+%1!*R.!4%1!2'1TS.&!/R248.:55&1!/!d\k(>e6!(S+,!0P!/)1,+.3/+')1%1,!
/&22&!,'4&6!,7$&82)1=S.4%1!%12'5+!@@LbH!C@l!"NFKM?DEEJ;!!
!
#)'?!^S.(%5%1)(5P15,/)%**'7'%1+%1!*R.!4%1!2'1TS.&!/R248.:55&1!/!d\k(>e6!(S+,!'!/)1,+.3/+')1%1,!
('++2'1T%6!,7$&82)1=S.4%1!%12'5+!@@LbH!C@l!"NFKM?DEEJ;!
!
#'?!^S.(%5%1)(5P15,/)%**'7'%1+%1!*R.!4%1!2'1TS.&!/R248.:55&1!/!d\k(>e6!(S+,!0P!/)1,+.3/+')1%1,!
=&.(&!,'4&6!,7$&82)1=S.4%1!%12'5+!@@LbH!C@l!"NFKM?DEEJ;!
!

!  



DF!
!

4.1 Regelstomme med utvändigt isolerande skikt  
]%4!%1!3+*&7/1'15,=S55!4S.!.%5%2,+)((%!/)(02%++%.&,!(%4!%++!',)2%.&14%!,/'/+!0P!3+,'4&1!*P,!%1!=S2!
',)2%.&4!=S55;![%1)(!&++!.%52&.1&!'!,+)((%1!)7$!.%52&.1&!'!4%+!/)(02%++%.&14%!,/'/+%+!02&7%.&,!='1/%2L
.S++!'!*R.$P22&14%!+'22!=&.&14.&!('1,/&,!/R248.:55).1&;!Q%+!5%1)(5P%14%!+.S%+!*R.%/)((%.!%18&.+!'!
=S55%1,!.&14*S2+!,&(+!/.'15!R001'15&.;!b++!3+=S14'5+!',)2%.&14%!,/'/+!/&1!3+*R.&,!(%4!%++!('1'(3(!&=!
5%1)(*R.'15&.!)(!*&,&4,/'=&!&1=S14,!='2/%+!5%.!5)4&!=S.(%',)2%.&14%!%5%1,/&0%.;!
!
^S55+:0%1!$&.!%1!,=&5$%+!'!)7$!(%4!&++!P15,0S..%1!.',/%.&.!&++!031/+%.&,!='4!()1+&5%!&=!'1,+&22&L
+')1%.6!+&=2).!(!(;!
!

!
Figur 6   Prefabricerad utfackningsvägg med utvändigt isolerande skikt (streckade delar byggs på 
byggarbetsplatsen) 
 
 
Tabell 2  Egenskapstabell för regelstomme med utvändig isolerande skikt!
Byggdel Up  R´w C 50-3150 Byggdel Up !R´w! C 50-3150 

\kd(D>e! !4G! 4G! \kd(D>e! !4G! 4G!
^S55! E6"N! FO! LM! ^S55! E6"N! FO! LM!
 
Knutpunkt 
%! )6'! '!
\d(>e!
E6EE! E6EE! E6"E!
 
 
  



DJ!
!

Att beakta vid projektering  
$ +:42'55R.!0P!.'+1'15&.!&++!031/+%.'15!&=!P15,0S..%1!'1+%!*P.!*R.%/)((&6 
$ 314='/!&++!02&7%.&!%2'1,+&22&+')1%.!0P!4%11&!+:0!&=!3+*&7/1'15,=S55;!@=P.+!&++!%.$P22&!+'22.S7/2'5!

+S+$%+6!
$ *R.%,/.'=!)7$!&15%!%=%1+3%22&!*R.,+S./1'15&.!*R.!'1*S,+1'15!&=!.&4'&+).%.6!!
$ &15%!$3.!'1*S,+1'15%1!,/&22!5R.&,6!7%1+.3(&=,+P14!(%22&1!='1/%28%,2&56!+:0!&=!8%,2&56!%j0&14%.!

)7$!,/.3=6!
$ &15%!4'(%1,')1%.!)7$!'1*S,+1'15!&=!*&,&48%/2S41&46!
$ 23*+,0&2+!(%22&1!+%5%2!)7$!=S55!8R.!=&.&!,+R..%!S1!NE!((!*R.!&++!+'22P+&!('14.%!8.3/,+315).;!

_3*+,0&2+!(%22&1!+.S*&,&4!)7$!3+=S14'5!,/'=&k43/!8R.!=&.&!,+R..%!S1!DK!((6!!
$ ,/.3=!%22%.!,0'/!*R.!'1*S,+1'15!&=!*&,&48%/2S41&4!,/&22!$&!,P4&1!4'(%1,')1%.&14%!2S154!&++!

031/+%.'15!&=!='14,/:44!314='/,6!
$ &15%!+:0!&=!=&++%1&==',&14%!)7$!P150%.(%&8%2+!,/'/+!,)(!S=%1!*315%.&.!,)(!,/:44!*R.!',)2%L

.'15%1!'11&1!/)(02%++%.'15!&=!*&,&4,/'/+6!
$ ,/'=,+&8'2',%.'15!&=!=S55%1!314%.!+.&1,0).+!)7$!()1+&5%,/%4%+!8R.!,0%7'%22+!8%&/+&,!='4!,+).&!

4'(%1,')1%.6!!
$ &15%!+)2%.&1,%.!*R.!,+)((%!)7$!3+*&7/1'15,%2%(%1+;!
$ 8%&/+&!()1+&5%!)7$!()1+&5%*R.$P22&14%1!,&(+!&.8%+,,/:44,*.P5).;!

 
Att beakta vid tillverkning  
$ /)1+.)22%.&!)(!&15'=1&!:++%.(P++!&=,%.!(%4!%22%.!3+&1!+)2%.&1,%.6!
$ /)1+.)22%.&!$3.!+S+1'15!/.'15!5%1)(*R.'15&.!,/&22!3+*R.&,6!
$ /)1+.)22%.&!)(!%=%1+3%22!'1*S,+1'15!&=!2:*+$TS20(%4%2!$&.!*R.%,/.'='+,6!
$ /)1+.)22%.&!&++!,+&8'2'+%+%1!314%.!2:*+k+.&1,0).+!S.!+'22.S7/2'56!
$ /)1+.)22%.&!&++!031/+%.'15!&=!3+=S14'5!43/!)7$!P15,0S..!'1+%!*R.%/)((%.6!
$ /)1+.)22%.&!(S./1'15!&=!%2%(%1+6!(&./%.'15!%12'5+!()1+&5%.'+1'15!,&(+!%=%1+3%22&!/.&=!0P!&++!

&15%!='/+!)7$!,+).2%/6!
$ 314='/!*3/+,/&4&+!='./%!)7$!1%4,(3+,&+!(&+%.'&2;!
!

Att beakta vid montage  
$ &.8%+,,/:446!'1*S,+1'15!&=!,/:44,.S7/%16!,/:44,,%2&.!)7$!2:*+$TS20(%4%26!
$ =S4%.,/:44!)7$!2&5.'15!0P!&.8%+,02&+,%16!
$ &++!4%+!*'11,!2R,1'15&.!*R.!&=2%41'15!&=!=&++%1!314%.!8:55+'4%16!!
$ /)1+.)22%.&!)(!4%+!/.S=,!*R.8)..1'15!='4!'1*S,+1'15!&=!=S55&.6!
$ 4'(%1,')1%.'15!)7$!'1*S,+1'15!&=!+%5%2=S556!
$ 314='/!8.3/,+315).!='4!*&,&4!&=!+%5%26!
$ /)1+.)22%.&!&++!.S++!+:0!&=!3+=S14'5!43/!S.!*R.%,/.'=%1k()1+%.&4!)7$!&++!4%1!S=%1!*315%.&.!,)(!

,/:44!*R.!',)2%.'15%1!314%.!8:55+'4%16!
$ /)1+.)22%.&!)(!4%+!,/&22!*'11&,!8.&14&=,/'2T&14%!(&+%.'&2!'!3+=S14'5!23*+,0&2+6!
$ /)1+.)22%.&!&++!8%+)15:+).!S.!.%15T).4&!)7$!%=%1+3%22&!,/&4).!2&5&4%6!
$ /)1+.)22%.&!&++!8%+)158TS2/2&5%+!S.!&77%0+&8%2+!+)..+6!
$ /)1+.)22%.&!&++!8%+)15:+).!+'22P+,!+)./&!314%.!8:55+'4%16!
$ /)1+.)22%.&!+)2%.&1,%.!*R.%!0P8R.T&14%!&=!()1+&5%;!
! !



DK!
!

4.2  Regelstomme med invändig och utvändig isolerande skikt 
]%4!%1!3+*&7/1'15,=S55!4S.!.%5%2,+)((%1!/)(02%++%.&,!(%4!',)2%.&14%!,/'/+!8P4%!0P!3+,'4&1!)7$!
'1,'4&1!%.$P22,!%1!=S55!(%4!(:7/%+!5)4&!%5%1,/&0%.;!b18&.+!('14.%!5%1)(5P%14%!'1*S,+1'15&.!)7$!
.%52&.!/)((%.!&++!('1'(%.&!/R248.:55).1&;![%1)(!&++!&1=S14&!%++!'1=S14'5+!,/'/+!(%4!+T)7/2%/%1!
,+R..%!NO!((!('1,/&,!.',/%1!*R.!&++!4'**3,')1,,0S..!031/+%.&,!&=!+'22!%j%(0%2!2%41'15&.;!!

!

!
Figur 7  Prefabricerad utfackningsvägg med invändigt och utvändigt isolerande skikt  
(streckade delar byggs på byggarbetsplatsen) 
!
!
Tabell 3  Egenskapstabell för regelstomme med invändigt och utvändig isolerande skikt 
!
Byggdel Up  R´w C 50-3150 Byggdel Up ! R´w! C 50-3150 

\kd(D>e! !4G! 4G! \kd(D>e! !4G! 4G!
Vägg E6"M! FK! LD! Vägg E6"M! FK! LD!
!

Knutpunkt 
%! )6'! '!
\d(D>e!
! ! !
!
!
!
!
!
!
!
!
!
!
!
!



DI!
!

Att beakta vid projektering  
$ +:42'55R.!0P!.'+1'15&.!&++!031/+%.'15!&=!P15,0S..!'1+%!*P.!*R.%/)((&6 
$ *R.%,/.'=!)7$!&15%!%=%1+3%22&!*R.,+S./1'15&.!*R.!'1*S,+1'15!&=!.&4'&+).%.6!!
$ &15%!$3.!'1*S,+1'15%1!,/&22!5R.&,6!7%1+.3(&=,+P14!(%22&1!='1/%28%,2&56!+:0!&=!8%,2&56!%j0&14%.!

)7$!,/.3=6!
$ &15%!4'(%1,')1%.!)7$!'1*S,+1'15!&=!*&,&48%/2S41&46!
$ 23*+,0&2+!(%22&1!+%5%2!)7$!=S55!8R.!=&.&!,+R..%!S1!NE!((!*R.!&++!+'22P+&!('14.%!8.3/,+315).;!

_3*+,0&2+!(%22&1!+.S*&,&4!)7$!3+=S14'5!43/!8R.!=&.&!,+R..%!S1!DK!((6!!
$ &15%!+:0!&=!=&++%1&==',&14%!)7$!P150%.(%&8%2+!,/'/+!,)(!S=%1!*315%.&.!,)(!

,/:44!*R.!',)2%.'15%1!'11&1!/)(02%++%.'15!&=!*&,&4,/'/+6!
$ ,/'=,+&8'2',%.'15!&=!=S55%1!314%.!+.&1,0).+!)7$!()1+&5%,/%4%+!8R.!,0%7'%22+!

8%&/+&,!='4!,+).&!4'(%1,')1%.6!!
$ &15%!+)2%.&1,%.!*R.!,+)((%!)7$!3+*&7/1'15,%2%(%1+;!

 
Att beakta vid tillverkning  

$ /)1+.)22%.&!)(!&15'=1&!:++%.(P++!&=,%.!(%4!%22%.!3+&1!+)2%.&1,%.6!
$ /)1+.)22%.&!$3.!+S+1'15!/.'15!5%1)(*R.'15&.!,/&22!3+*R.&,6!
$ /)1+.)22%.&!)(!%=%1+3%22!'1*S,+1'15!&=!2:*+$TS20(%4%2!$&.!*R.%,/.'='+,6!
$ /)1+.)22%.&!&++!,+&8'2'+%+%1!314%.!2:*+k+.&1,0).+!S.!+'22.S7/2'56!
$ /)1+.)22%.&!&++!031/+%.'15!&=!3+=S14'5!43/!)7$!P15,0S..!'1+%!*R.%/)((%.6!
$ /)1+.)22%.&!(S./1'15!&=!%2%(%1+6!(&./%.'15!%12'5+!()1+&5%.'+1'15!,&(+!%=%1+3%22&!/.&=!0P!&++!

&15%!='/+!)7$!,+).2%/6!
$ 314='/!*3/+,/&4&+!='./%!)7$!1%4,(3+,&+!(&+%.'&2;!

  
Att beakta vid montage  

$ !&.8%+,,/:446!'1*S,+1'15!&=!,/:44,.S7/%16!,/:44,,%2&.!)7$!2:*+$TS20(%4%26!
$ =S4%.,/:44!)7$!2&5.'15!0P!&.8%+,02&+,%16!
$ &++!4%+!*'11,!2R,1'15&.!*R.!&=2%41'15!&=!=&++%1!314%.!8:55+'4%16!!
$ /)1+.)22%.&!)(!4%+!/.S=,!*R.8)..1'15!='4!'1*S,+1'15!&=!=S55&.6!
$ 4'(%1,')1%.'15!)7$!'1*S,+1'15!&=!+%5%2=S556!
$ 314='/!8.3/,+315).!='4!*&,&4!&=!+%5%26!
$ /)1+.)22%.&!&++!.S++!+:0!&=!3+=S14'5!43/!S.!*R.%,/.'=%1k()1+%.&4!)7$!&++!4%1!S=%1!*315%.&.!,)(!

,/:44!*R.!',)2%.'15%1!314%.!8:55+'4%16!
$ /)1+.)22%.&!)(!4%+!,/&22!*'11&,!8.&14&=,/'2T&14%!(&+%.'&2!'!3+=S14'5!23*+,0&2+6!
$ /)1+.)22%.&!&++!8%+)15:+).!S.!.%15T).4&!)7$!%=%1+3%22&!,/&4).!2&5&4%6!
$ /)1+.)22%.&!&++!8%+)158TS2/2&5%+!S.!&77%0+&8%2+!+)..+6!
$ /)1+.)22%.&!&++!8%+)15:+).!+'22P+,!+)./&!314%.!8:55+'4%16!
$ /)1+.)22%.&!+)2%.&1,%.!*R.%!0P8R.T&14%!&=!()1+&5%;!
!

!
!
!
!
!
!
!



ME!
!

4.3 Anslutning till vägg, enkel regelstomme (vertikalt tvärsnitt) 
^'4!&1,23+1'15&.!()+!8%+)15=S55&.!/)(02%++%.&,!/)1,+.3/+')1%1!(%4!%1!*)5;!V)5%1,!3+*).(1'15!)7$!
3+*R.&14%!S.!&=!,+).!8%+:4%2,%!*R.!/)1,+.3/+')1,!*31/+')1;!
!

 
Figur 8  Vertikalt tvärsnitt, enkel regelstomme (streckade delar byggs på byggarbetsplatsen) 
 
 
Tabell 4  Egenskapstabell för anslutning av regelstomme till betongvägg 
 
Byggdel Up  R´w C 50-3150 Byggdel Up !R´w! C 50-3150 

W/(m2K)  dB dB W/(m2K) !4G! dB 
^S55! ! ! ! ^S55! ! ! !
!
Knutpunkt 
%! )6'! '!
\d(D>e!
E6EE! E6EE! E6"E!
!
  



M"!
!

Att beakta vid projektering 
$ &++!*R.%,/.'=%1!*)5!/&1!300+&!*R.=S1+&4%!.R.%2,%.!'!*)56!!
$ .%4)=',&!3+*).(1'15%1!)7$!&15%!02&7%.'15!)7$!(&+%.'&2!,)(!'15P.!'!*)5%1!,&(+!4'(%1,')1%.!)7$!

+)2%.&1,%.6!!
$ &15%!,0%7'%22+!)(!8.&14/.&=!,+S22,!0P!*)5%1!)7$!%=%1+3%22!*R.8%$&142'15!&=!:+).6!
$ &15%!$3.!'1*S,+1'15%1!,/&22!5R.&,6!7%1+.3(&=,+P14!(%22&1!='1/%28%,2&56!+:0!&=!8%,2&56!%j0&14%.!

)7$!,/.3=6!
$ &++!23*+,0&2+!(%22&1!+.S*&,&4!)7$!3+=S14'5!,/'=&k43/!8R.!=&.&!,+R..%!S1!DK!((6!!
$ ,/.3=!%22%.!,0'/!*R.!'1*S,+1'15!&=!*&,&48%/2S41&4!,/&22!$&!,P4&1!4'(%1,')1%.&14%!2S154!&++!

031/+%.'15!&=!='14,/:44!314='/,6!
$ &15%!+:0!&=!=&++%1&==',&14%!)7$!P150%.(%&8%2+!,/'/+!,)(!S=%1!*315%.&.!,)(!,/:44!*R.!',)2%L

.'15%1!314%.!8:55+'4%1;!
 
Att beakta vid tillverkning 
$ /)1+.)22%.&!)(!&15'=1&!:++%.(P++!&=,%.!(%4!%22%.!3+&1!+)2%.&1,%.6!
$ /)1+.)22%.&!$3.!*)5!()+!8%+)15=S55!,/&22!3+*R.&,6!
$ /)1+.)22%.&!)(!4%+!*R.%2'55%.!.',/!*R.!031/+%.'15!&=!P15,0S..!%22%.!3+=S14'5!43/;!
 
Att beakta vid montage  
$ &.8%+,,/:446!'1*S,+1'15!&=!,/:44,.S7/%16!,/:44,,%2&.!)7$!2:*+$TS20(%4%26!
$ &++!4%+!*'11,!2R,1'15&.!*R.!&=2%41'15!&=!=&++%1!314%.!8:55+'4%16!!
$ /)1+.)22%.&!)(!4%+!/.S=,!*R.8)..1'15!='4!'1*S,+1'15!&=!=S55&.6!
$ 4'(%1,')1%.'15!)7$!'1*S,+1'15!&=!+%5%2=S556!
$ 314='/!8.3/,+315).!='4!*&,&4!&=!+%5%26!
$ /)1+.)22%.&!&++!.S++!+:0!&=!3+=S14'5!43/!S.!*R.%,/.'=%1k()1+%.&4!)7$!&++!4%1!S=%1!*315%.&.!,)(!

,/:44!*R.!',)2%.'15%1!314%.!8:55+'4%16!
$ /)1+.)22%.&!)(!4%+!,/&22!*'11&,!8.&14&=,/'2T&14%!(&+%.'&2!'!3+=S14'5!23*+,0&2+6!
$ /)1+.)22%.&!&++!8%+)15:+).!S.!.%15T).4&!)7$!%=%1+3%22&!,/&4).!2&5&4%6!
$ /)1+.)22%.&!&++!8%+)158TS2/2&5%+!S.!&77%0+&8%2+!+)..+6!
$ /)1+.)22%.&!&++!8%+)15:+).!+'22P+'+,!+)./&!314%.!8:55+'4%16!
$ /)1+.)22%.&!+)2%.&1,%.!*R.%!0P8R.T&14%!&=!()1+&5%;!

  



MD!
!

!  



MM!
!

5 Specifika frågeställningar  
!
C!+'4'5&.%!5%1)(*R.4!*R.,+34'%!'4%1+'*'%.&4%,!,0%7'%22+!+.%!*.P5%,+S221'15&.!5S22&14%!+%/1'/!4S.!:++%.L
2'5&.%!'1*).(&+')1!8).4%!'1$S(+&,!*R.!&++!,S/%.,+S22&!*31/+')1%1;! 
 
Utvändig vattentät diffusionsöppen duk i stället för styv skiva 
^&12'5+!*R.%/)((&14%!(&+%.'&2!*R.!3+=S14'5+!='14,/:44!S.!,+:=&!,/'=).!&=!3+=S14'5!5'0,!%22%.!*'8%.L
7%(%1+;!Y+=S14'5!43/!,)(!S.!=&++%1+S+!)7$!='14+S+!(%1!4'**3,')1,R00%1!&1=S14,!'!,+R..%!3+,+.S7/1'15!'!
b3.)0&!)7$!H).4&(%.'/&;!Q3/%1!*315%.&.!=S2!)7$!*31/+')1%1!S.!=S2!4)/3(%1+%.&4;!W/&4%!23*+.R.%2,%.!
8&/)(!%1!3+=S14'5!43/!$&.!314%.!P.%1!4',/3+%.&+,!,)(!%1!&=!1&7/4%2&.1&!='4!&1=S14&14%!&=!'7/%!
,+:=&!(&+%.'&2;!_3*+.R.%2,%.1&!8R.!5%!%1!*R.,S(.'15!&=!4%1!+%.(',/&!',)2%.'15%1,!*31/+')1;!<3.!,+).!
4%1!S.!)7$!)(!4%+!S.!%++!0.)82%(!8R.!8%2:,&,;!!
 
Kritiskt fukttillstånd i yttre delen av väggen 
VR.!,=%1,/&!*R.$P22&14%1!(%4!,+).&!',)2%.'15,+T)7/2%/&.!/&1!%=%1+3%22+!0.)82%(!300,+P!4P!:++.%!4%2&.1&!
&=!=S55%1!'11%$P22%.!23*+!(%4!%1!.%2&+'=!*3/+'5$%+6!BV6!0P!R=%.!JO!r!314%.!%1!2S15.%!+'4!%*+%.,)(!
43/%1!'1+%!$&.!1P5)1!1S(1=S.4!+%.(',/!',)2%.&14%!*R.(P5&;!Q%+!/&1!'11%8S.&!0P=Sj+!&=!,=&(0!'!:++.%!
4%2&.1&!&=!=S55%1!,P=S2!0P!.%52&.!,)(!1%4,(3+,&4!',)2%.'156!43/!%22%.!,/'=).;!])+,=&.&14%!0.)82%(&L
+'/!5S22%.!+.)2'5%1!*R.!&22&!+:0%.!&=!='14,/:44!(%4!2'+%1!+%.(',/!',)2%.&14%!*R.(P5&;!!
 
Invändig gips 
#'22!,/'221&4!*.P1!@=%.'5%!&1=S14,!'!&14.&!2S14%.!*'8%.5'0,,/'=).!'!,+R..%!)(*&++1'15;!C1=S14'5!/&.+)15L
5'0,!S.!'15%+!0.)82%(!314%.!8.3/,+'4%1!)(!4%1!'1+%!300*3/+&,!='4!()1+&5%;!V'8%.5'0,,/'=&1,!300L
8:551&4!+&2&.!*R.!&++!4%1!8R.!+P2&!(%.!*3/+!S1!/&.+)155'0,;!!
!
!
5.1 Utvändig vattentät diffusionsöppen duk i stället för en styv skiva 
A32,%.&14%!23*+*2R4%1,!%**%/+%.!0P!=S.(%*R.23,+%.!'!/2'(&+,/&2%+!$&.!,+34%.&+,!&=!A.)*%,,).!<&5%1+)*+!
='4!g$&2(%.,!#%/1',/&!<R5,/)2&!'![R+%8).5;!Y14%.!*R.3+,S++1'15%1!&++!4%+!S.!,(P!23*+*2R4%1!)7$!&++!
2'/&!(:7/%+!23*+!,+.R((&.!'!8P4&!.'/+1'15&.1&!5%1)(!=S55%1!/)((%.!%**%/+%1!&=!4%!4:1&(',/&!
%**%/+%.!,)(!300/)((%.!=&.&!(:7/%+!,(P;!H3(%.',/&!,'(32%.'15,8%.S/1'15&.!=',&.!S=%1!&++!,/'221&L
4%1!'!=S.(%*2R4%!5%1)(!%1!=S55!dYL=S.4%!E6"J!-k(D>e!%14&,+!3005P.!+'22!pMr!314%.!%*+%.!%1!,'(32%L
.'15,+'4!&=!""!+'((&.;!@'(32%.'15&.!)7$!8%.S/1'15&.!,)(!S.!5%1)(*R.4&!&=!<&5%1+)*+!=',&.!0P!&++!
%**%/+%1!&=!032,%.&14%!23*+*2R4%1!S.!*R.,3(8&.;!Y+2P+&14%+!'!,'1!$%2$%+!*.&(5P.!&=!8'2&5&!";!
!
!
5.2 Kritiskt fukttillstånd i yttre delen av väggen  
b1!=S55!,)(!/&1!8:55,!300!'!%18&.+!%++!,/'/+!S.!)*+&!/),+1&4,%**%/+'=6!,%!V'53.!I;!Q%+!*'11,!4S.*R.!
,+).&!'1,'+&(%1+!*R.!&++!&1=S14&!5%1)(5P%14%!.%52&.!'!%1!3+*&7/1'15,=S55;!b1,/'/+,2R,1'15&.!(%4!
5%1)(5P%14%!+.S.%52&.!$&.!4)7/!%++!&1+&2!0.)82%()(.P4%1!,)(!(P,+%!8%&/+&,6!!
$ .',/!*R.!031/+%.'15!&=!'1=S14'5!P15,0S..6!
$ /R248.:55).6!
$ +S+$%+6!
$ $R5&!*3/+/=)+%.!'!=S55%1,!:++.%!4%2&.;!
!
Q%!*2%,+&!0.)82%(%1!/&1!2R,&,!5%1)(!)2'/&!/)(02%++%.&14%!,/'/+!)7$!1)55.&1+!3+*R.&14%6!4)7/!/=&.L
,+P.!%++!&1+&2!*.P5%+%7/%1!/.'15!&1=S14&14%!&=!).5&1',/+!(&+%.'&2!'!=S55%1,!:++.%!4%2&.;!!!
!



MN!
!

!
Figur 9  Enkel regelstomme 
!
f++%.=S55!(%4!+.S!'!=S55%1,!:++.%!4%2&.!8%+.&/+&,!4S.*R.!'!(P15&!*&22!,)(!%1!*3/+/.'+',/!/)1,+.3/+')1I;!C!
)2'/&!+%).%+',/&!,+34'%.!*.&(5P.!4%+!&++!&22&!(&+%.'&2!*P.!$R5&!*3/++'22,+P14!)(!4%!2'55%.!2P15+!3+!'!
=S55%16!,%!V'53.!I;!l.5&1',/&!(&+%.'&26!(%1!S=%1!1%4,(3+,&+!)).5&1',/+!(&+%.'&2!.',/%.&.!&++!*P!$R5&!
*3/++'22,+P14;!VR.!+.S/)1,+.3/+')1%.!.',/%.&.!+.S.%52&.!'!:++.%!',)2%.'15,,/'/+%+6!,0'/2S/+!,&(+!:++%.0&1%2!
&++!*P!$R5&!*3/+/=)+%.!314%.!%1!2S15.%!+'4!)7$!4S.(%4!%=%1+3%22!(R5%20P=Sj+;!C!G)=%./%+,!8:55.%52%.!
DEEK6!GGBLEK6!$&.!:++%.0&1%2!)7$!,0'/2S/+!.R.&14%!0P=Sj+!314&1+&5'+,6!314%.!*R.3+,S++1'15!&++!23*+L
,0&2+%1!=%1+'2%.&,!=S2;!<3.!,+).!.',/%1!S.!&++!+.S%+!'!4%+!:++.%!',)2%.&14%!,/'/+%+!/)((%.!&++!*P!0P=Sj+!S.!
*).+*&.&14%!)/2&.+;!b++!,+).+!&1+&2!(S+1'15&.!'!*S2+!0P5P.!'1)(!0.)T%/+%+!UV.&(+'4%1,!#.S$3,U!)7$!
=%.'*'%.&4%!.%,32+&+!8%.S/1&,!+'22!7'./&!P.!DE"";!Q%!.%,32+&+!,)(!*.&(/)(('+!$'+'1+'22,!=',&.!0P!'15%1!
0P=Sj+!'!4%!*&22!4S.!+.S!3+,&++,!%18&.+!*R.!$R5!.%2&+'=!*3/+'5$%+!314%.!%1!8%,+S(4!+'4,0%.')4;!QS.%()+!
300/)(!(R5%20P=Sj+!'!%++!&1+&2!*&22!4S.!+.S/)1,+.3/+')1%1!4'.%/+!3+,&++,!*R.!.%51;!B%,32+&+%1!8&,%.&4%,!
0P!+'4%1!314%.!+'22=%./1'156!()1+&5%!)7$!/).+!+'4!%*+%.!()1+&5%;!!!!!
!
VR.!&++!('1'(%.&!.',/%1!*R.!(R5%20P=Sj+!/&1!+.S.%52&.1&!,/:44&,!&=!=S.(%',)2%.'15!='2/%+!$&.!=',&+,!'!
/&0'+%2!N;!C!4%!*&22%1!/.S=,!&++!=S.(%',)2%.'15%1!$&.!%1!$R5!/.'+',/!*3/++'22,+P14!4!=!,!BV/.'+6',)2!$R5.%!S1!
IELIOr;!^S.(%',)2%.'15,(&+%.'&26!='14,/:44,43/6!((;!,/&22!='4!+'22=%./1'15!&=!0.%*&8.'7%.&4%!
3+*&7/1'15,=S55&.!,/:44&,!()+!4&((!)7$!,(3+,;!!!!
!
!
5.3   Invändig gips 
C!<)22&14!&1=S14,!*'8%.5'0,,/'=).!,)(!'1=S14'5!,/'=&!='4!*R.+'22=%./1'15!&=!3+*&7/1'15,=S55&.!)7$!
4S.!$&.!4%!'1+%!$&*+!0.)82%(!2'/1&14%!4%!,)(!300/)(('+!'!@=%.'5%!5S22&14%!(R5%20P=Sj+!314%.!!
G:55+'4%1;!<3.3='4&!4%++&!8%.).!$3=34,&/2'5%1!0P!&++!$%2&!,:,+%(%+!S.!0P2'+2'5&.%!)7$!.)83,+&.%!%22%.!
&++!*'8%.5'0,,/'=&1!S.!+P2'5&.%!/&1!'1+%!8%4R(&,;!
!
f+,/'/+!,)(!8%,+P.!&=!0&006!/&1!&15.'0&,!&=!(R5%2;!@=&.+!0&00%.,(R5%26!@+&7$:8)+.:,!7$&.+&.3(!+.'=,!
4S.!4%+!*'11,!7%2232),&!)7$!*3/+;!V'8%.5'0,,/'=).!8%,+P.!&=!7&!KE!r!5'0,!)7$!DE!r!0&00%.,*'8%.!,)(!
82&14&,!(%4!=&++%1!)7$!0.%,,&,!'$)0!314%.!$R5+!+.:7/!+'22!%1!$)()5%1!(&,,&;!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
I!H'2,,)1!_Lli!>31,/&0,2S5%!)7$!.P4!/.'15!*3/+,S/%.!0.)T%/+%.'15!)7$!+'22S(01'15!&=!*3/+/=)+!'!GGB!*R.!
+.S/)1,+.3/+')1%.6!\))4G3'24!b"6!DEEI!



MO!
!

Q%+!*R.%*&22%.!%(%22%.+'4!+.)2'5+!&++!0&00%.,*'8.%.1&!'!*'8%.5'0,,/'=&1!,)(!S.!)(,23+1&!&=!5'0,6!$&.!%1!
,+R..%!()+,+P14,/.&*+!()+!(R5%2+'22=Sj+!S1!0&00%.,*'8.%.1&!'!/&.+)155'0,,/'=&1!,)(!0P!%++!$%2+!&11&+!
,S++!S.!%j0)1%.&4%;!!!
!
V'8%.5'0,,/'=&1!+'22=%./&,!)*+&,+!(%4!$R5.%!4%1,'+%+!S1!1).(&25'0,;!Q%+!'11%8S.!&++!=S55%1,!,+:=$%+!
R/&.!='2/%+!S=%1!/&1!=&.&!+'22!*R.4%2!='4!+.&1,0).+!)7$!()1+&5%!&=!3+*&7/1'15,=S55&.1&;!!
!
!
!
! !



MF!
!

!  
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!

6 Diskussion och slutsatser 
!
^'!$&.!'!4%11&!$&148)/!,&((&1,+S22+!)7$!&10&,,&+!'1*).(&+')1!%12'5+!%1!<)22S14,/!8:55(%+)4!+'22!
,=%1,/&!*R.$P22&14%1!*R.!0.%*&8.'7%.&4%!3+*&7/1'15,=S55&.!(%4!$R5!0.%*&8.'7%.'15,5.&4;!
!
]%4!3+5P15,031/+!'!'1,&(2&+!(&+%.'&2!$&.!='!'4%1+'*'%.&+!%++!&1+&2!)(.P4%1!,)(!='!&1,%.!0P=%./&!
,23+.%,32+&+%+!)7$!,)(!$&.!=S,%1+2'5!8%+:4%2,%!=&.*R.!4%!$&.!2:7/&+,!8S++.%!'!<)22&14!(%4!4%11&!
=S55+:0;!Q%,,&!S.!
 

 C1*S,+1'15,8%,2&5%1,!3+*).(1'15!'11%8S.!&++!,:22&.!'1+%!2'55%.!&1!()+!8%+)15:+).!)7$!4',+&1,%1!
(%22&1!8%+)15!)7$!+.S!S.!+'22.S7/2'5!*R.!&++!4.%=1'15!)7$!*)51'15!/&1!5R.&,!314%.!/)1+.)22%.&4%!
*).(%.;!!!!
!

 X1=S141'15!&=!3+=S14'5!43/!$&.!,+).&!*R.4%2&.!4P!43/%1!%1/%2+!/&1!&10&,,&,!+'22!)TS(1$%+%.;!]%4!
3+=S14'5!43/!*P,!S=%1!%++!(%.&!$%2+S7/&14%!,/'/+!3+&1!,/&.=&.!'1)(!%2%(%1+%+;!]%4!43/!/&1!S=%1!
2R,1'15&.!5%1)(!R=%.2&001'15&.!(%22&1!%2%(%1+%1!8:55&,!'1!'!*R.=S5!='4!+'22=%./1'15%1!&=!
3+*&7/1'15,=S55&.1&;!Q%+!8%+:4%.!&++!,/:44!*R.!.%51!,1&88+!/)((%.!0P!02&+,;!!
!

 ^'!$&.!'1+%!*311'+!1P5.&!8%2S55!*R.!&++!&1=S141'15!&=!3+=S14'5!43/!,)(!='14,/:44!5%.!4:1&(',/&!
%**%/+%.!,)(!0P=%./&.!=S55%1,!=S.(%',)2%.'15;!Q%!032,%.&14%!*2R4%1!,)(!,/322%!300/)((&!S.!
+.)2'5+=',!,(P!)7$!+%).%+',/&!,'(32%.'15&.!=',&.!&++!S=%1!(%4!,+).&!23*+*2R4%1!S.!*R.23,+%.1&!
*R.,3(8&.&;!!!!!
!

 X1=S14&14%!&=!*'8%.5'0,,/'=&!,)(!'1=S14'5!8%/2S41&4!,:1,!0P=%./&!(S154%1!(R5%20P=Sj+!
314%.!8:55+'4%1;!C!&.8%+%+!$&.!='!'1+%!*311'+!1P5)1!*).(!&=!.&00).+%.!%22%.!&14.&!,+34'%.!,)(!=',&.!
0P!,/'221&4%1!'!(R5%20P=Sj+!(%22&1!*'8%.5'0,!)7$!/&.+)155'0,;!V'8%.5'0,,/'=&1!,)(!'11%$P22%.!
('14.%!&14%2!).5&1',/+!(&+%.'&2!S1!1).(&2!/&.+)155'0,!+P2!+.)2'5%1!(%.&!*3/+;!Q%+!'11%8S.!&++!
.',/%1!*R.!(R5%20P=Sj+!('1,/&.;!!

!!
B%52%.!/.'15!:++%.=S55&.!=&.'%.&.!+'22!%1!=',,!4%2!(%22&1!<)22&14!)7$!@=%.'5%;!@=%.'5%,!5%)5.&*',/&!2S5%!
(%4*R.!)7/,P!&++!='!$&.!5%1%.%22+!,+R..%!',)2%.'15,+T)7/2%/&.;!Q%1!,+R.,+&!,/'221&4%1!2'55%.!4)7/!'!
&.8%+,(%+)4'/%1!4S.!(&1!'!<)22&14!$&.!U,+&14&.4',%.&4%U!+:02R,1'15&.!,)(!&1=S14,!&=!&22&!'!8:55L
/%4T&1;!#:02R,1'15&.1&!S.!=S2!*R.&1/.&4%!$),!8P4%!0.)T%/+R.%.6!+'22=%./&.%!)7$!8:55%1+.%0.%1R.%.!)7$!
4S.(%4!$&.!(&1!2:7/&+,!/=&2'+%+,,S/.&!8:55&14%+;!Q)7/!/)((%.!&22+'4!:./%,,/'7/2'5$%+!)7$!1)55.&11L
$%+!&++!0P=%./&!4%+!,23+2'5&!.%,32+&+%+;!Q%11&!$&148)/!/&1!+TS1&!,)(!%++!%j%(0%2!0P!%1!U,+&14&.4'L
,%.&4U!+:02R,1'15;!
!
@&((&1*&++1'15,=',!&1,%.!='!&++!2R,1'15&.!'!4%11&!$&148)/!8R.!/311&!8'4.&!+'22!&++!3+*&7/1'15,=S55&.!
(%4!$R5!0.%*&8.'7%.'15,5.&4!P+%.!&1=S14,!'1)(!8:55&14%+;!!

 
!  



MK!
!
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!

  
7 Referenser  
!
X42%.6!Ai!G:55&!'143,+.'&2',%.&+6!_3146!DEEO!
!
X.8%+&.,/:44,1S(14%1i!V).(&!&.8%+,('2TR16!^S,+%.P,!u!@+)7/$)2(6!"IIJ!
!
Xj%2,)16!>;!(;*2;!^S4%.,/:44&4!0.)43/+')1!v!]RT2'5$%+%.!)7$!%.*&.%1$%+%.;!V)YL^S,+!B&00).+!ENEN6!
[R+%8).5!DEEN;!OJ!006!DEEN;!!
!
G%+)158&1/%16!A.)T%/+%.&L8TS2/2&5L8%+)15L*3/+!'!8%+)15;!G%+)158&1/%16!DEEN;!!
!
G:55,%/+).1,!>.%+,2)00,.P46!V3/+,S/%.$%+!'!8:550.)7%,,%1!v!*3/+,/:44,8%,/.'=1'15!)7$!
4)/3(%1+&+')16!DEEM;!!
!
V%.1,+.R(6![!u!>S(0%6!Ai!C143,+.'%22+!8:55&14%!=Sj%.!)7$!+&.!(&./1&46!@+)7/$)2(6!"IIK;!
!
<&5%1+)*+!gLb;i;!!@'(02'*'%4!&1&2:,',!)*!7)(8'1%4!$%&+6!()',+3.%!&14!&'.!+.&1,0).+!*).!)1%L4'(%1,')1&2!
7&,%,;!#^G<LJ"NF6!dCbXkXHHbn!DN6!<X]#Cb6!@-%4',$!-)./'15!0&0%.!#"L@LIDkENe6!dH)+%,!)1!
<%&+!#.&1,*%.!NLIMe6!G3'24'15!A$:,'7,6!_3146!"IIM;!
!
<&5%1+)*+!gLb;i!AgL0.)5.&(!"QL<X];!]&13&2;!#^G<LJ"NJ6!dH)+%,!)1!<%&+!#.&1,*%.!OLIMe6!
G3'24'15!A$:,'7,6!_3146!"IIM;!!
!
<&5%1+)*+!g!bi!#%j+8))/?!C1+.)437+')1!+)!G3'24'15!A$:,'7,;!@+34%1+2'++%.&+3.6!C@GH!I"LNNLE"KIFLJ6!
7$&0+%.!K;O!6!"M;D6!DEE";!
!
>.)16!Z!u![)24/3$26!bi!C143,+.'%22+!8:55&14%!v!%1!132S5%,.&00).+6![R+%8).5;!
!
]TR.1%22!>6i!]%+)4!*R.!*3/+,S/%.!8:550.)7%,,6!V)YL^S,+!B&00).+!EJED6!DEEJ;!
!!!!!
]3,+6!X;i!Y+*&7/1'15,=S55&.!v!%1!.',//)1,+.3/+')1w!X'(%j!XG6!DEEN;!!
!!
H%=&14%.6!_Lb!u!b2(&.,,)16!G;i!V3/+$&148)/!L!0.&/+'/!)7$!+%).';!XG!@=%1,/!G:55+TS1,+!)7$!
*R.*&++&.1&;!@=%1,/+!#.:7/!XG6!@+)7/$)2(6"IIN;!OMK!006!"IIN;!!

!
H'2,,)16!_Ll;i!]&+%.'&2!*R.!,314&!$3,;!>3.,(&+%.'&2!^M6!g$&2(%.,!#%/1',/&!<R5,/)2&6![R+%8).5!
DEEM;!!
!
@&(3%2,)16!C;!u!\P155.%16!G;i!V3/+!)7$!(R5%2,/&4).!<&((&.8:!@TR,+&4;!@A!.&00).+!DEED?"O6!G).P,;!
MN!00;!C@GH?!I"LJKNKLEIEJLO6!DEED;!!
!
@&14'16!>;i!V3/+4'(%1,')1%.'15!5%.!,S/.&.%!8:551&4%.;!G:55*).,/1'15,.P4%+!)7$!G)=%./%+6!@+$2(6!
_T3152R*,!l**,%+!"IIK;!MO!006!"IIK;!!
!
@'/&14%.6!b!u!V.%'$)2x6![;i!V3/+,S/%.$%+!L!%1!='/+'5!4%2!'!8:551&4%1,!+)+&2&!('2TR0P=%./&1;!@A!.&00).+!
DEEE?EK;!!
!
@'/&14%.6!b!u![.&1+a16!Z;i!G:55$%..%1,!/.&=6!,+:.1'15!)7$!=%.'*'%.'15!*R.!*3/+,S/%.!8:551&4;!@A!
.&00).+!DEEM?EI6!V)YL^S,+!B&00).+!EMED;!
!!
@+'1+x'156!B;i!_%4&!0.)T%/+%.'15!'!8:550.)7%,,%16!@+)7/$)2(6!DEEO;!
!
!



NE!
!

Övriga referenser  
<3,X(&!LEK!
!
G@XGL8)/%1!
!
@@LC@l!"KEM!G:55(S+1'15&.!)7$!+)2%.&1,%.!B%4)=',1'15!&=!(P++1)55.&11$%+!v!A.'17'0%.!)7$!
+%.('1)2)5';!
!
@@LC@l!JEJK!G:55(S+1'15!v!Y+,S++1'156!(S+1'15!)7$!'1(S+1'15!v!#%.('1)2)5'!)7$!=S52%41'15;!
!
@VBL.%/)((%14&+')1%.i!V)5&.!(%22&1!+.S*R1,+%.!)7$!:++%.=S556!T31'!"IIM;!
 
@7&14'1)=&!dDEEOe!Q30)1+!#:=%/!@30.)![.'4!)7$!Q30)1+!#:=%/!^'14,/:44!v!+)..&!)7$!+S+&!
/)1,+.3/+')1%.6!13!)7$!'!*.&(+'4%1;!!
!



N"!
!

Bilaga 1 
 
Effekt på värmeförlust genom klimatskalet p g a pulserande 
luftflöde  (Hagentoft) 
!
UC12%41'15!
VS.4'5&!',)2%.&4%!*)2'%+S7/+&!=S55%2%(%1+!$&.!2&1,%.&+,!0P!)2'/&!$P22!'!b3.)0&;!Q%,,&!*.P15P.!4%1!
,=%1,/&!+.&4'+')1%1!(%4!%++!,+:=&.%!:++.%!='14,/:44;!C!4%11&!,+34'%!&1&2:,%.&,!R=%.,'/+2'5+!4%1!(RT2'5&!
%**%/+%1!&=!%++!U*2&44.&14%U!:++.%!='14,/:44!,)(!/&1!5%!300$)=!+'22!032,%.&14%!23*+*2R4%1!'1k3+!5%1)(!
',)2%.'15%1!'!=S55%1;!!
!
Q:1&(',/&!%**%/+%.!&=!(%4L!)7$!()+*2R4%,=S55&.!v!,(P!23*+*2R4%1!
C!%1!*R.,+&!&1&2:,!/&1!+%).'1!)(!4:1&(',/!',)2%.'15!&1=S14&,6!,%!d<&5%1+)*+!DEE"e;!!QP!,(P!23*+*2R4%1!
,'00.&.!5%1)(!%1!=S55!*.P1!3+,'4&1!+'22!'1,'4&1!d()+*2R4%e!=S.(,!23*+%1!,377%,,'=+!300;!_3*+%1!0P=%.L
/&.!'1+%!+%(0%.&+3.0.)*'2%1!'!1P5)1!,+R..%!5.&4;!_3*+%1!+&.!300!=S.(%!*.P1!=S55%1!'!2'/&!,+).!3+,+.S7/L
1'15!$%2&!=S5%1!'1;!Q%++&!/&1!'!+%).'1!.%0.%,%1+%.&,!&=!=S.(%,S1/).!,)(!02&7%.&,!3+!5%1)(!+=S.,1'++%+!
&=!=S55%1;!]%4!4%++&!8%+.&/+%2,%,S++!/&1!(&1!3++.:7/&!4%++&!,)(!%1!R=%.2&5.&4!0.)7%,,!4S.!2'/&!
(:7/%+!=S.(%!+&,!*.P1!'1,'4&!,)(!3+,'4&;!
!
VR.!23*+%1!,)(!*2R4&.!3+!5%1)(!=S55%1!d(%4*2R4%e!300,+P.!%1!2'/1&14%!0.)7%,,!(%1!(%4!)(=S1+!
+%7/%1;!^S.(%!*.'5R.,!*.P1!23*+%1!1S.!4%1!,=&21&.!&=!)7$!2'/&!(:7/%+!=S.(%!,+.R((&.!3+!0P!'1,'4&!,)(!
3+,'4&;!
!
@&((&1+&5%+!=',&.!4%++&!.%,)1%(&15!&++6!'!*R.,+&!&00.)j'(&+')1%16!/&1!%**%/+%1!&=!032,%.&14%!23*+!
*R.,3((&,;!B%,)1%(&15%+!8&,%.&,!0P!&++!2'/&!(:7/%+!23*+!,+.R((&.!P+!8P4&!$P22%1!314%.!4%1!
8%+.&/+&4%!+'4,0%.')4%1;!
!
H3(%.',/!,'(32%.'15!&=!032,%.&14%!*2R4%1!
Q&+).,'(32%.'15,0.)5.&((%+!"QL<X]!d<&5%1+)*+6!"IIMe!$&.!3+1:++T&+,!*R.!&++!,+34%.&!,1&88&!032,%L
.&14%!*2R4%1;!C!&1&2:,%1!&1+&,!&++!%++!*2R4%!,)(!()+,=&.&.!"!2k(D,!,+.R((&.!'1!5%1)(!=S55%1!314%.!!
"E!,!)7$!8:+%.!+%7/%1!)7$!*2R4&.!3+!5%1)(!=S55%1!314%.!"E!,;!Q%++&!()+,=&.&.!&++!%1!"E!((!23*+,0&2+!
0P!3+,'4&1!,/&0&,!)7$!4%11&!23*+(S154!*2R4&.!'1!5%1)(!=S55%1!314%.!"E!,!4P!*)2'%1!+.:7/,!()+!
=S55%1!)7$!,0&2+%1!*R.,='11%.;!Q%++&!*R.2)00!=&.'%.&.!0%.')4',/+!)7$!4%+!5%1)(,1'++2'5&!=S.(%*2R4%+!
5%1)(!=S55%1!314%.!%1!DE!,%/314%.,!0%.')4!8%.S/1&,!)7$!TS(*R.,!(%4!=&4!.%1!=S.(%2%41'15!,/322%!
5%!*R.!=S.(%%**%/+;!
!
Q%1!&1&2:,%.&4%!=S55%1!dE6D!(!('1%.&2322e!$&.!YL=S.4%+!E6"J!\k(D>;!
!
B%,32+&+?!@/'221&4%1!'!=S.(%*2R4%!5%1)(!=S55%1!3005P.!+'22!%14&,+!pMr!%*+%.!%1!,'(32%.'15,+'4!0P!""!
+'((&.!4P!+%(0%.&+3.%.1&!,+S22+!'1!,'5!&00.)j'(&+'=+;!
!
B%,32+&+%+!=',&.!&++!S=%1!314%.!4%,,&!4:1&(',/&!*R.$P22&14%1!(%4!.%2&+'=+!,+).&!23*+*2R4%1!/&1!%**%/+%1!
&=!032,%.&14%!8&2&1,%.&14%!*2R4%1!*R.,3((&,;U!
 
!
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