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o!,�%›�…,� …= *=��……=

�,…�!=�…= "=2= Knauf Insulation 

q2!3*23!= …= C�%“A* C%*!,"

K�ƒ C!��",��… 2!=-,*

(…�,ƒC%�ƒ"=�� C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “

%�!=…,��…  2!=-,* (…�,ƒC%�ƒ"=��

C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “

,…2�…ƒ,"�… 2!=-,* (,ƒC%�ƒ"=��

C�%“A* C%*!," 2,C "2�!=“=") 

Š%C�%,ƒ%�=�,  …= C�%“A*, C%*!,", 

Š%C�%,ƒ%�=�,%……, .=!=*2�!,“2,*,

qC��,=�…, C!%�3*2, Knauf Insulation

ƒ= C�%“*, C%*!,",

o!%�3*2, Knauf Insulation ƒ=

C�%“*, C%*!,",
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8

9

n�…�3“2%L�,"%“2 10
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qA�A!›=…,�:

oknqjh onjphbh

o!,�%›�…,� …= *=��……= �,…�!=�…= "=2= Knauf Insulation 

o!%�3*2, Knauf Insulation

 

q2!3*23!= …= C�%“A* C%*!," K�ƒ C!��",��…

2!=-,* (…�,ƒC%�ƒ"=�� C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “ % !=…,­�…

2!=-,* (…�,ƒC%�ƒ"=�� C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “ ,…2�…ƒ,"�…

2!=-,*(,ƒC%�ƒ"=�� C�%“A* C%*!," 2,C 2�!=“=)

qC=ƒ"=…�2% …= …%!�=2,"…,2� ,ƒ,“*"=…, , C!=",�…%2% C!%�*2,!=…� , ,ƒCA�…�…,� …= C�%“*,  

C%*!," �%C!,…=“ 2 ƒ= C%-C!%�A�›,2���… ›,"%2 …= “�!=�=2= , …=�=� "=…� …= �…�!�,L…,2� 

ƒ=�3K,. hƒ*�¡�,2��…% "=›�… � "“�*, ��,… %2 2�ƒ, �2=C, - %2 C!%�*2…,  �% “2!%,2��…,  , 

�*“C�%=2=�,%……, , %2 2%�…% !�¢�…,  ��2=L� …= C%*!,"= �% C!��,ƒ…%2% C%�=�=…� …= C%*!,"…,2� 

“�%�"� , C!=",�…=2= C�!,%�,�…= !�",ƒ,  " �A��%“!%��… C�=…, *=2% “C��,=�,“2,2� 2! K"= �= 

"ƒ��=2 C%� "…,�=…,� "“,�*, “C��,-,�…, .=!=*2�!,“2,*, …= �=��…=2= “�!=�=. n“…%"…= �=“2 %2 

,ƒ�!=›�=…�2% …= C�%“*,  C%*!," � C!=",�, 2 ,ƒK%! …= C%�.%� ?= 2%C�%,ƒ%�=�,  , C%*!,"…= 

���K!=…=, *% 2% �= ƒ=?,2="= “�%�"�2� %2 "A…¢…,2� "�, …,  , =�!�“,"…,2� -=*2%!,. 

nC2,�=�…=2= ��K��,…= , …=�,…A2 …= C%�=�=…� …= 2%C�%,ƒ%�=�, 2= “� %C!���� 2 …= K=ƒ=2= …= 

,ƒ�,“� "=…� …= 2%C�,……,2� ƒ=�3K,.

)!�ƒ ,ƒ�,“��…,  “� %C!����  , “2�C�…2= …= *%…��…ƒ …= "%�…,2� C=!,, "Aƒ %“…o"= …= *% 2% “� 

,ƒK,!= ",�= …= C=!%,ƒ%�=�,%……%2% -%�,%. 

o!, C�%“*,2� C%*!,", “� C!�C%!A�"= C%“2=" …�2% …= 2%C�%,ƒ%�=�,%……, �=2�!,=�, “ �%� �= 

 *%“2 …= …=2,“*.

Š"A!�,2� C�%�, %2 *=��……= �,…�!=�…= "=2= “� ,ƒC%�ƒ"=2 C!, “���…,2� ",�%"� C%*!,"…, 

“2!3*23!,:

C%*!,", “A“ “2%�=…�…= *%…“2!3*�,  “ 2!=C��%",�…, �=�=!,…�…, C!%-,�,, C%*!,", “A“ 

“2%�=…%K�2%……= …%“�?= *%…“2!3*�,  - C�A2…= ,�, !�K!�“2=, �%…%�,2…= ,�, “��%K ��=;

C%*!,"…, “ ,ƒ%�=�,%……, C=…��,;

�*“2�…ƒ,"…, ƒ���…, C%*!,", “ !=“2,2���… “�%L (“ …=2%"=!"=…� �% 400 kg/m2)

Š%C�%,ƒ%�=�,%……,2� C�%�, %2 *=��……= �,…�!=�…= "=2= Knauf Insulation “= C%�.%� ?, ƒ= !=ƒ�,�…, “2!3*23!…, "=!,=…2, …= C�%“*,2� 

C%*!,",. nK?% ƒ= "“,�*, ",�%"� C!%�3*2, “= %2�,�…,2� ,� .=!=*2�!,“2,*, C% %2…%¢�…,� …= C%›=!…=2= K�ƒ%C=“…%“2, …= 2%C�%- , 

¢3�%,ƒ%�=�, 2=. b“�*, ��,… %2 2 . ,�= %2�,�,2��…,, 3…,*=�…, “"%L“2"=, *%,2% “= %2 ƒ…=��…,� " ƒ=",“,�%“2 %2 2,C= C!,�%›�…,�, 

“A%K!=ƒ…% C%*!,"…=2= *%…“2!3*�, . g=2%"= � %“%K�…% "=›…% �= “� ,ƒK�!� , ,ƒC%�ƒ"= C!=",�…, 2 C!%�3*2 ƒ= “A%2"�2…,  2,C C�%“A* 

C%*!," - …�,ƒC%�ƒ"=�� ,�, ,ƒC%�ƒ"=��. 

j=��……=2= �,…�!=�…= "=2= Knauf Insulation � ,ƒ*�¡�,2��…% 3“2%L�," …= C%›=! , ",“%*, …=2%"=!"=…,  2%C�%,ƒ%�=�,%…�… �=2�!,=�. 

q3!%",…=2= ,ƒC%�ƒ"=…= ƒ= C!%,ƒ"%�“2"%2% …= *=��……=2= �,…�!=�…= "=2= “= “*=�,2� “ "3�*=…,��… C!%,ƒ.%� �%�%�,2 , �,=K=ƒ. 

o!%�3*2A2 “� C!%,ƒ"�›�= C%� -%!�=2= …= C�%�,. Š%L � ƒ�!=" �=2�!,=�, �,�2% C!��,�“2"% � …��%"=2= …��%!,�%“2, 3“2%L�,"%“2 …= 

“2=!��…�, “2=K,�…%“2 …= !=ƒ��!,2� , %2�,�…,2� �3 ��.=…,�…, “"%L“2"=.

u=!=*2�!,“2,*,:
2%�*= …= 2%C�…� # …=� 1000 0C

ƒ"3*%,ƒ%�=�,  # �…%�% �%K!= “C%“%K…%“2 �= =K“%!K,!= ¢3�=

%2�,�…, 2%C�%,ƒ%�=�,%……, *=��“2"= …,“A* *%�-,�,�…2 …= 2%C�%C!%"%�,�%“2 

0,034 - 0,040 W/mK 

",“%*= 3“2%L�,"%“2 …= …=2,“* , %CA… C�!C�…�,*3� !…, …= C%"A!.…%“22= …= 

C�%�=2=

C%“2% ……, -%!�= , !=ƒ��!, C!, 2��C�!=23!…, *%��K=…, 

3“2%L�,"%“2 …= �,*!%%!�=…,ƒ�,

C=!%C!%C3“*�,"%“2 - "�=*…�“2=2= “2!3*23!= C%ƒ"%� "= C!��,…="=…�2% …= C=!,2�

…� C%��A?= "%�= - …,¢*,2� “= .,�!%-%K…,, *%�2%   C!=", "%�%%2K�A“*"=2= C% 

� �%2% “���…,�

3“2%L�,"%“2 , �…�!�,L…= �-�*2,"…%“2 
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o!,�%›�…,� …= *=��……=

�,…�!=�…= "=2= Knauf Insulation 

q2!3*23!= …= C�%“A* C%*!,"

K�ƒ C!��",��… 2!=-,*

(…�,ƒC%�ƒ"=�� C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “

%�!=…,��…  2!=-,* (…�,ƒC%�ƒ"=��

C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “

,…2�…ƒ,"�… 2!=-,* (,ƒC%�ƒ"=��

C�%“A* C%*!," 2,C "2�!=“=") 

Š%C�%,ƒ%�=�,  …= C�%“A*, C%*!,", 

Š%C�%,ƒ%�=�,%……, .=!=*2�!,“2,*,

qC��,=�…, C!%�3*2, Knauf Insulation

ƒ= C�%“*, C%*!,",

o!%�3*2, Knauf Insulation ƒ=

C�%“*, C%*!,",

2

3

4

5

6

7

o!=",�…% C!%�*2,!=…� …= “2!3*23-

!=2= …= C�%“*,2� C%*!,",
8

9

n�…�3“2%L�,"%“2 10

11

12

qA�A!›=…,�:

oknqjh onjphbh

o!,�%›�…,� …= *=��……= �,…�!=�…= "=2= Knauf Insulation 

o!%�3*2, Knauf Insulation

 

q2!3*23!= …= C�%“A* C%*!," K�ƒ C!��",��…

2!=-,* (…�,ƒC%�ƒ"=�� C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “ % !=…,­�…

2!=-,* (…�,ƒC%�ƒ"=�� C�%“A* C%*!,")

q2!3*23!= …= C�%“A* C%*!," “ ,…2�…ƒ,"�…

2!=-,*(,ƒC%�ƒ"=�� C�%“A* C%*!," 2,C 2�!=“=)

qC=ƒ"=…�2% …= …%!�=2,"…,2� ,ƒ,“*"=…, , C!=",�…%2% C!%�*2,!=…� , ,ƒCA�…�…,� …= C�%“*,  

C%*!," �%C!,…=“ 2 ƒ= C%-C!%�A�›,2���… ›,"%2 …= “�!=�=2= , …=�=� "=…� …= �…�!�,L…,2� 

ƒ=�3K,. hƒ*�¡�,2��…% "=›�… � "“�*, ��,… %2 2�ƒ, �2=C, - %2 C!%�*2…,  �% “2!%,2��…,  , 

�*“C�%=2=�,%……, , %2 2%�…% !�¢�…,  ��2=L� …= C%*!,"= �% C!��,ƒ…%2% C%�=�=…� …= C%*!,"…,2� 

“�%�"� , C!=",�…=2= C�!,%�,�…= !�",ƒ,  " �A��%“!%��… C�=…, *=2% “C��,=�,“2,2� 2! K"= �= 

"ƒ��=2 C%� "…,�=…,� "“,�*, “C��,-,�…, .=!=*2�!,“2,*, …= �=��…=2= “�!=�=. n“…%"…= �=“2 %2 

,ƒ�!=›�=…�2% …= C�%“*,  C%*!," � C!=",�, 2 ,ƒK%! …= C%�.%� ?= 2%C�%,ƒ%�=�,  , C%*!,"…= 

���K!=…=, *% 2% �= ƒ=?,2="= “�%�"�2� %2 "A…¢…,2� "�, …,  , =�!�“,"…,2� -=*2%!,. 

nC2,�=�…=2= ��K��,…= , …=�,…A2 …= C%�=�=…� …= 2%C�%,ƒ%�=�, 2= “� %C!���� 2 …= K=ƒ=2= …= 

,ƒ�,“� "=…� …= 2%C�,……,2� ƒ=�3K,.

)!�ƒ ,ƒ�,“��…,  “� %C!����  , “2�C�…2= …= *%…��…ƒ …= "%�…,2� C=!,, "Aƒ %“…o"= …= *% 2% “� 

,ƒK,!= ",�= …= C=!%,ƒ%�=�,%……%2% -%�,%. 

o!, C�%“*,2� C%*!,", “� C!�C%!A�"= C%“2=" …�2% …= 2%C�%,ƒ%�=�,%……, �=2�!,=�, “ �%� �= 

 *%“2 …= …=2,“*.

Š"A!�,2� C�%�, %2 *=��……= �,…�!=�…= "=2= “� ,ƒC%�ƒ"=2 C!, “���…,2� ",�%"� C%*!,"…, 

“2!3*23!,:

C%*!,", “A“ “2%�=…�…= *%…“2!3*�,  “ 2!=C��%",�…, �=�=!,…�…, C!%-,�,, C%*!,", “A“ 

“2%�=…%K�2%……= …%“�?= *%…“2!3*�,  - C�A2…= ,�, !�K!�“2=, �%…%�,2…= ,�, “��%K ��=;

C%*!,"…, “ ,ƒ%�=�,%……, C=…��,;

�*“2�…ƒ,"…, ƒ���…, C%*!,", “ !=“2,2���… “�%L (“ …=2%"=!"=…� �% 400 kg/m2)

Š%C�%,ƒ%�=�,%……,2� C�%�, %2 *=��……= �,…�!=�…= "=2= Knauf Insulation “= C%�.%� ?, ƒ= !=ƒ�,�…, “2!3*23!…, "=!,=…2, …= C�%“*,2� 

C%*!,",. nK?% ƒ= "“,�*, ",�%"� C!%�3*2, “= %2�,�…,2� ,� .=!=*2�!,“2,*, C% %2…%¢�…,� …= C%›=!…=2= K�ƒ%C=“…%“2, …= 2%C�%- , 

¢3�%,ƒ%�=�, 2=. b“�*, ��,… %2 2 . ,�= %2�,�,2��…,, 3…,*=�…, “"%L“2"=, *%,2% “= %2 ƒ…=��…,� " ƒ=",“,�%“2 %2 2,C= C!,�%›�…,�, 

“A%K!=ƒ…% C%*!,"…=2= *%…“2!3*�, . g=2%"= � %“%K�…% "=›…% �= “� ,ƒK�!� , ,ƒC%�ƒ"= C!=",�…, 2 C!%�3*2 ƒ= “A%2"�2…,  2,C C�%“A* 

C%*!," - …�,ƒC%�ƒ"=�� ,�, ,ƒC%�ƒ"=��. 

j=��……=2= �,…�!=�…= "=2= Knauf Insulation � ,ƒ*�¡�,2��…% 3“2%L�," …= C%›=! , ",“%*, …=2%"=!"=…,  2%C�%,ƒ%�=�,%…�… �=2�!,=�. 

q3!%",…=2= ,ƒC%�ƒ"=…= ƒ= C!%,ƒ"%�“2"%2% …= *=��……=2= �,…�!=�…= "=2= “= “*=�,2� “ "3�*=…,��… C!%,ƒ.%� �%�%�,2 , �,=K=ƒ. 

o!%�3*2A2 “� C!%,ƒ"�›�= C%� -%!�=2= …= C�%�,. Š%L � ƒ�!=" �=2�!,=�, �,�2% C!��,�“2"% � …��%"=2= …��%!,�%“2, 3“2%L�,"%“2 …= 

“2=!��…�, “2=K,�…%“2 …= !=ƒ��!,2� , %2�,�…,2� �3 ��.=…,�…, “"%L“2"=.

u=!=*2�!,“2,*,:
2%�*= …= 2%C�…� # …=� 1000 0C

ƒ"3*%,ƒ%�=�,  # �…%�% �%K!= “C%“%K…%“2 �= =K“%!K,!= ¢3�=

%2�,�…, 2%C�%,ƒ%�=�,%……, *=��“2"= …,“A* *%�-,�,�…2 …= 2%C�%C!%"%�,�%“2 

0,034 - 0,040 W/mK 

",“%*= 3“2%L�,"%“2 …= …=2,“* , %CA… C�!C�…�,*3� !…, …= C%"A!.…%“22= …= 

C�%�=2=

C%“2% ……, -%!�= , !=ƒ��!, C!, 2��C�!=23!…, *%��K=…, 

3“2%L�,"%“2 …= �,*!%%!�=…,ƒ�,

C=!%C!%C3“*�,"%“2 - "�=*…�“2=2= “2!3*23!= C%ƒ"%� "= C!��,…="=…�2% …= C=!,2�

…� C%��A?= "%�= - …,¢*,2� “= .,�!%-%K…,, *%�2%   C!=", "%�%%2K�A“*"=2= C% 

� �%2% “���…,�

3“2%L�,"%“2 , �…�!�,L…= �-�*2,"…%“2 



q2!3*23!= …= C�%“A* C%*!," K�ƒ C!�
",
�… 2!=-,* q2!3*23!= …= C�%“A* C%*!," “ %�!=…,
�… 2!=-,*

u%�*�! C% K%!�=

u,�!%,ƒ%�=�,  C% K%!�=

u,�!%,ƒ%�=�,%……= ���K!=…=

Š%C�%,ƒ%�=�,%…�… “�%L *=��……=

�,…�!=�…= "=2= /+ *�,…%"� ƒ= %2"%�… "=…�/

o=!…= K=!,�!=

m%“�?= C%*!,"…= *%…“2!3*�, 

u,�!%,ƒ%�=�,%……= ���K!=…=

Š%C�%,ƒ%�=�,%…�… “�%L
*=��……= �,…�!=�…= "=2= ƒ= …=*�%…

o=!…= K=!,�!=

(…=C!. LDS 35)

m%“�?= C%*!,"…= *%…“2!3*�, 

q2!3*23!= STANDARD

q2!3*23!= ECONOMY

o!�C%!A*, , “A"�2, o!�C%!A*, , “A"�2,

“2!3*23!= STANDARD*
j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

U (0,20) U (0,18) U (0,16) U (0,15)

Smart Roof BASE ( *%“2 …= …=2,“* 30 kPa) 

DDP 2U ( *%“2 …= …=2,“* 60 kPa) 

g"3*%,ƒ%�=�,  [dB]

j�=“ C% %¡…�3“2%L¢,"%“2 REI 60 [min.]

120 140 180160

60 60 6060

q2!3*23!= ECONOMY*
j%
-,
,
…2 …= 2%C�%C!
�,…="=…
[W/m2K]

Smart Roof BASE ( *%“2 …= …=2,“* 30 kPa)

Smart Roof NORM ( *%“2 …= …=2,“* 60 kPa)

g"3*%,ƒ%�=
,  [dB]

j�=“ C% %�…
3“2%L�,"%“2 REI 60 [min.]

120

60

140

60

180

60

160

60

“2!3*23!= STANDARD*

Smart Roof THERMAL ( *%“2 …= …=2,“* 50 kPa)

DDP 2U ( *%“2 …= …=2,“* 60 kPa) 

g"3*%,ƒ%�=
,  [dB]

j�=“ C% %�…
3“2%L�,"%“2 REI 60 [min.]

q2!3*23!= ECONOMY*

Smart Roof BASE ( *%“2 …= …=2,“* 30 kPa)

Smart Roof TOP ( *%“2 …= …=2,“* 70 kPa)

g"3*%,ƒ%�=
,  [dB]

j�=“ C% %�…
3“2%L�,"%“2 REI 60 [min.]

*Š�ƒ, “2%L…%“2, “= ,ƒ�,“��…, ƒ= C%*!,", “A“ “2%�=…�…= �!�
%"= …%“�?= *%…“2!3*�,  , ��*% C%*!,2,� %2 2!=C��%",
…,

�=�=!,…�…, C!%-,�, 

*Š�ƒ, “2%L…%“2, “= ,ƒ�,“��…, ƒ= C%*!,", “A“ “2%�=…�…= �!�
%"= …%“�?= *%…“2!3*�,  , ��*% C%*!,2,� %2 2!=C��%",
…,

�=�=!,…�…, C!%-,�, 

h
�=�…= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% …� “� .%
,. n2�%"=!  …= "“,�*, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“*, C%*!,",. o!�
,�“2"%2% �, �� 

“� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= “2�C�… …= 

�3�%,ƒ%�=�, .

o!, C%“2=" …� …= K,23�…= .,
!%,ƒ%�=�,%……= ���K!=…= 2! K"= 
= “� ,ƒC%�ƒ"=2 .%�*�!, ƒ= %K!A?=…� …= .,
!%,ƒ%�=�, 2= C% 

K%!
%"�2�.

g= 
= “� ,ƒK��…=2 2%C�,……,2� �%“2%"�, 2! K"= “�% 2 2%C�%,ƒ%�=�,  
= "%KA!…�" "�!2,*=�…% , C% K%!
%"�2� …= C%*!,"=.

o�%�,2� *=��……= �,…�!=�…= "=2= “� C%“2=" 2 2=*=, �� 
= “� %K!=ƒ3"=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, (C%
 -%!�=2= 

…= K3*"=2= >"Tœ"). 

o�%�,2� *=��……= �,…�!=�…= "=2= “� “*�=
,!=2 …= !="…= C%"A!.…%“2. g=
A�›,2��…% � 
= KA
=2 ƒ=?,2�…, “ "%
%3“2%L�,"% -%�,% 

, 
= …� “� C%“2=" 2 
,!�*2…% "A!.3 ƒ�� 2=. 

o�%�,2� %2 *=��……=2= �,…�!=�…= "=2=, *% 2% � “ C%-�%� �=  *%“2 …= …=2,“*, 2! K"= 
= “� ,ƒC%�ƒ=2 *=2% �%!�… “�%L " “,“2��= 

“ 2 2%C�%,ƒ%�=�,%……, “�% .

a=ƒ%"= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% …� “� .%
,. n2�%"=!  …= "“,�*, %“…%"…, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“A* C%*!,". o!�
,�“2"%2% 

�, �� “� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= “2�C�… …=  

�3�%,ƒ%�=�, .

q2!3*23!= STANDARD

q2!3*23!= ECONOMY

h
�=�…= *%…“2!3*�,  ƒ= C%*!,", “ C!�
",
�… %�!=…,��… 2!=-,*. n2�%"=!  …= "“,�*, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“*, C%*!,",. o!�
,�“2"% 

�, �� “� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= “2�C�… …= 

�3�%,ƒ%�=�, . 

a=ƒ%"= *%…“2!3*�,  ƒ= C%*!,", “ C!�
",
�… %�!=…,��… 2!=-,*. n2�%"=!  …= "“,�*, %“…%"…, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“A* C%*!,". 

o!�
,�“2"%2% �, �� “� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= 

“2�C�… …=  �3�%,ƒ%�=�, .

o!, C%“2=" …� …= K,23�…= .,
!%,ƒ%�=�,%……= ���K!=…= 2! K"= 
= “� ,ƒC%�ƒ"=2 .%�*�!, ƒ= %K!A?=…� …= .,
!%,ƒ%�=�, 2= C% 

K%!
%"�2�.

g= 
= “� ,ƒK��…=2 2%C�,……,2� �%“2%"�, 2! K"= “�% 2 2%C�%,ƒ%�=�,  
= "%KA!…�" "�!2,*=�…% , C% K%!
%"�2� …= C%*!,"=.

o�%�,2� *=��……= �,…�!=�…= "=2= “� C%“2=" 2 2=*=, �� 
= “� %K!=ƒ3"=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, (C%
 -%!�=2= 

…= K3*"=2= >"Tœ"). 

o�%�,2� *=��……= �,…�!=�…= "=2= “� “*�=
,!=2 …= !="…= C%"A!.…%“2. g=
A�›,2��…% � 
= KA
=2 ƒ=?,2�…, “ "%
%3“2%L�,"% -%�,% 

, 
= …� “� C%“2=" 2 
,!�*2…% "A!.3 ƒ�� 2=.

g= 3�=“2A�,2� C!�
",
�…, ƒ= 
",›�…,� (“�!",ƒ…, CA2�*,) “� C!�C%"A�"= C%“2=" …�2% …= C�%�, *=��……= �,…�!=�…= "=2= Smart Roof TOP.  

o�%�,2� %2 *=��……=2= �,…�!=�…= "=2=, *% 2% � “ C%-�%� �=  *%“2 …= …=2,“*, 2! K"= 
= “� ,ƒC%�ƒ=2 *=2% �%!�… “�%L " “,“2��= 

“ 2 2%C�%,ƒ%�=�,%……, “�% .

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

U (0,20) U (0,18) U (0,16) U (0,15)

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

U (0,20) U (0,18) U (0,16) U (0,15)

120 140 180160

60 60 6060

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

120

60

140

60

180

60

160

60

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

U (0,20) U (0,18) U (0,16) U (0,15)
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q2!3*23!= …= C�%“A* C%*!," K�ƒ C!�
",
�… 2!=-,* q2!3*23!= …= C�%“A* C%*!," “ %�!=…,
�… 2!=-,*

u%�*�! C% K%!�=

u,�!%,ƒ%�=�,  C% K%!�=

u,�!%,ƒ%�=�,%……= ���K!=…=

Š%C�%,ƒ%�=�,%…�… “�%L *=��……=

�,…�!=�…= "=2= /+ *�,…%"� ƒ= %2"%�… "=…�/

o=!…= K=!,�!=

m%“�?= C%*!,"…= *%…“2!3*�, 

u,�!%,ƒ%�=�,%……= ���K!=…=

Š%C�%,ƒ%�=�,%…�… “�%L
*=��……= �,…�!=�…= "=2= ƒ= …=*�%…

o=!…= K=!,�!=

(…=C!. LDS 35)

m%“�?= C%*!,"…= *%…“2!3*�, 

q2!3*23!= STANDARD

q2!3*23!= ECONOMY

o!�C%!A*, , “A"�2, o!�C%!A*, , “A"�2,

“2!3*23!= STANDARD*
j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

U (0,20) U (0,18) U (0,16) U (0,15)

Smart Roof BASE ( *%“2 …= …=2,“* 30 kPa) 

DDP 2U ( *%“2 …= …=2,“* 60 kPa) 

g"3*%,ƒ%�=�,  [dB]

j�=“ C% %¡…�3“2%L¢,"%“2 REI 60 [min.]

120 140 180160

60 60 6060

q2!3*23!= ECONOMY*
j%
-,
,
…2 …= 2%C�%C!
�,…="=…
[W/m2K]

Smart Roof BASE ( *%“2 …= …=2,“* 30 kPa)

Smart Roof NORM ( *%“2 …= …=2,“* 60 kPa)

g"3*%,ƒ%�=
,  [dB]

j�=“ C% %�…
3“2%L�,"%“2 REI 60 [min.]

120

60

140

60

180

60

160

60

“2!3*23!= STANDARD*

Smart Roof THERMAL ( *%“2 …= …=2,“* 50 kPa)

DDP 2U ( *%“2 …= …=2,“* 60 kPa) 

g"3*%,ƒ%�=
,  [dB]

j�=“ C% %�…
3“2%L�,"%“2 REI 60 [min.]

q2!3*23!= ECONOMY*

Smart Roof BASE ( *%“2 …= …=2,“* 30 kPa)

Smart Roof TOP ( *%“2 …= …=2,“* 70 kPa)

g"3*%,ƒ%�=
,  [dB]

j�=“ C% %�…
3“2%L�,"%“2 REI 60 [min.]

*Š�ƒ, “2%L…%“2, “= ,ƒ�,“��…, ƒ= C%*!,", “A“ “2%�=…�…= �!�
%"= …%“�?= *%…“2!3*�,  , ��*% C%*!,2,� %2 2!=C��%",
…,

�=�=!,…�…, C!%-,�, 

*Š�ƒ, “2%L…%“2, “= ,ƒ�,“��…, ƒ= C%*!,", “A“ “2%�=…�…= �!�
%"= …%“�?= *%…“2!3*�,  , ��*% C%*!,2,� %2 2!=C��%",
…,

�=�=!,…�…, C!%-,�, 

h
�=�…= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% …� “� .%
,. n2�%"=!  …= "“,�*, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“*, C%*!,",. o!�
,�“2"%2% �, �� 

“� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= “2�C�… …= 

�3�%,ƒ%�=�, .

o!, C%“2=" …� …= K,23�…= .,
!%,ƒ%�=�,%……= ���K!=…= 2! K"= 
= “� ,ƒC%�ƒ"=2 .%�*�!, ƒ= %K!A?=…� …= .,
!%,ƒ%�=�, 2= C% 

K%!
%"�2�.

g= 
= “� ,ƒK��…=2 2%C�,……,2� �%“2%"�, 2! K"= “�% 2 2%C�%,ƒ%�=�,  
= "%KA!…�" "�!2,*=�…% , C% K%!
%"�2� …= C%*!,"=.

o�%�,2� *=��……= �,…�!=�…= "=2= “� C%“2=" 2 2=*=, �� 
= “� %K!=ƒ3"=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, (C%
 -%!�=2= 

…= K3*"=2= >"Tœ"). 

o�%�,2� *=��……= �,…�!=�…= "=2= “� “*�=
,!=2 …= !="…= C%"A!.…%“2. g=
A�›,2��…% � 
= KA
=2 ƒ=?,2�…, “ "%
%3“2%L�,"% -%�,% 

, 
= …� “� C%“2=" 2 
,!�*2…% "A!.3 ƒ�� 2=. 

o�%�,2� %2 *=��……=2= �,…�!=�…= "=2=, *% 2% � “ C%-�%� �=  *%“2 …= …=2,“*, 2! K"= 
= “� ,ƒC%�ƒ=2 *=2% �%!�… “�%L " “,“2��= 

“ 2 2%C�%,ƒ%�=�,%……, “�% .

a=ƒ%"= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% …� “� .%
,. n2�%"=!  …= "“,�*, %“…%"…, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“A* C%*!,". o!�
,�“2"%2% 

�, �� “� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= “2�C�… …=  

�3�%,ƒ%�=�, .

q2!3*23!= STANDARD

q2!3*23!= ECONOMY

h
�=�…= *%…“2!3*�,  ƒ= C%*!,", “ C!�
",
�… %�!=…,��… 2!=-,*. n2�%"=!  …= "“,�*, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“*, C%*!,",. o!�
,�“2"% 

�, �� “� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= “2�C�… …= 

�3�%,ƒ%�=�, . 

a=ƒ%"= *%…“2!3*�,  ƒ= C%*!,", “ C!�
",
�… %�!=…,��… 2!=-,*. n2�%"=!  …= "“,�*, %“…%"…, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",
 C�%“A* C%*!,". 

o!�
,�“2"%2% �, �� “� ,ƒ�!=›
= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= 

“2�C�… …=  �3�%,ƒ%�=�, .

o!, C%“2=" …� …= K,23�…= .,
!%,ƒ%�=�,%……= ���K!=…= 2! K"= 
= “� ,ƒC%�ƒ"=2 .%�*�!, ƒ= %K!A?=…� …= .,
!%,ƒ%�=�, 2= C% 

K%!
%"�2�.

g= 
= “� ,ƒK��…=2 2%C�,……,2� �%“2%"�, 2! K"= “�% 2 2%C�%,ƒ%�=�,  
= "%KA!…�" "�!2,*=�…% , C% K%!
%"�2� …= C%*!,"=.

o�%�,2� *=��……= �,…�!=�…= "=2= “� C%“2=" 2 2=*=, �� 
= “� %K!=ƒ3"=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, (C%
 -%!�=2= 

…= K3*"=2= >"Tœ"). 

o�%�,2� *=��……= �,…�!=�…= "=2= “� “*�=
,!=2 …= !="…= C%"A!.…%“2. g=
A�›,2��…% � 
= KA
=2 ƒ=?,2�…, “ "%
%3“2%L�,"% -%�,% 

, 
= …� “� C%“2=" 2 
,!�*2…% "A!.3 ƒ�� 2=.

g= 3�=“2A�,2� C!�
",
�…, ƒ= 
",›�…,� (“�!",ƒ…, CA2�*,) “� C!�C%"A�"= C%“2=" …�2% …= C�%�, *=��……= �,…�!=�…= "=2= Smart Roof TOP.  

o�%�,2� %2 *=��……=2= �,…�!=�…= "=2=, *% 2% � “ C%-�%� �=  *%“2 …= …=2,“*, 2! K"= 
= “� ,ƒC%�ƒ=2 *=2% �%!�… “�%L " “,“2��= 

“ 2 2%C�%,ƒ%�=�,%……, “�% .

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

U (0,20) U (0,18) U (0,16) U (0,15)

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

U (0,20) U (0,18) U (0,16) U (0,15)

120 140 180160

60 60 6060

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

120

60

140

60

180

60

160

60

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%
,2��  ƒ= 
%CA�…,2��…= ,…-%!�=�, 

U (0,20) U (0,18) U (0,16) U (0,15)
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q2!3*23!= …= C�%“A* C%*!," “ ,…2�…ƒ,"�… 2!=-,* Š%C�%,ƒ%�=�,  …= C�%“*, C%*!,",

o!�C%!A*, , “A"�2,

q2!3*23!= STANDARD PLUS*

Smart Roof THERMAL ( *%“2 …= …=2,“* 50 kPa) 

DDP X ( *%“2 …= …=2,“* 90 kPa) 

g"3*%,ƒ%�=�,  [dB]

j�=“ C% %�…�3“2%L�,"%“2 REI 60 [min.]

q2!3*23!= STANDARD*

Smart Roof THERMAL ( *%“2 …= …=2,“* 50 kPa)

DDP 2 ( *%“2 …= …=2,“* 70 kPa) 

g"3*%,ƒ%�=�,  [dB]

j�=“ C% %�…�3“2%L�,"%“2 REI 60 [min.]

* *Š�ƒ, “2%L…%“2, “= ,ƒ�,“��…, ƒ= C%*!,", “A“ “2%�=…�…= �!��%"= …%“�?= *%…“2!3*�,  , ��*% C%*!,2,� %2 2!=C��%",�…,

�=�=!,…�…, C!%-,�, 

a%!�%" .%�*�!

m=“2,�*=

g=?,2…% C%*!,2,� (…=C!. ��%2�*“2,�)

u,�!%,ƒ%�=�,%…�… “�%L

Š%C�%,ƒ%�=�,%…�… “�%L
*=��……= �,…�!=�…= "=2=

o=!…= K=!,�!=

 (…=C!. LDS 35)

m%“�?= C%*!,"…= *%…“2!3*�, 

    

 

q2!3*23!= STANDARD PLUS

h��=�…= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% “� .%�, ,…2�…ƒ,"…%. n2�%"=!  …= "“,�*, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",� C�%“*, C%*!,",. n“…%"…%2% ѝ 
C!��,�“2"% �, �� “� ,ƒ�!=›�= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= 

“2�C�… …= ¬3�%,ƒ%�=�, . 

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%… ƒ= C%�3�="=…� 

…= ��…%C%“%��… …=*�%… *A� K%!�= - 

��…%“*=2…% %2"%�… "=…� 

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%…, %2"%�… "=…� 

�!�ƒ K,�% *A� C�!,-�!, 2= …= “�!=�=2= 

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%…, %2"%�… "=…� 

�!�ƒ 3�=�= *A� C�!,-�!, 2= …= “�!=�=2=

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%…, "A2!��…% 

%2"%�… "=…� *A� “!��=2= …= “�!=�=2= “ 

3�=�=

SmartRoof TOP CTF 1 + SmartRoof 

TOP CTF 2 
j�,…%"� “ ��,…,��… + *�,…%"� “ �"%�… 

…=*�%… - �"3“*=2…% "A2!��…% %2"%�… "=…� 

*A� “!��=2= …= “�!=�=2= 

SmartRoof TOP CTF 1 + SmartRoof 

TOP CTF 2 
j�,…%"� “ ��,…,��… + *�,…%"� “ �"%�… 

…=*�%… - �"3“*=2…% "A2!��…% %2"%�… "=…� 

*A� "A2!��…%“22= , C�!,-�!, 2= …= 

“�!=�=2=

b %“…%"=2= …= C!%�*2,!=…�2% …= 2%C�%,ƒ%�=�, 2= …= C�%“*, C%*!,", � …=�,…A2 …= %2"%�… "=…�2% ,�
g= C�!-�*2…% %2"�›�=…� …= �A›�%"…,2� "%�, …= C%*!,"= “� ,ƒC%�ƒ"=2 *�,…%",�…, C�%�, Knauf Insulation “ ",“%*= C�A2…%“2 - SmartRoof 

TOP CTF1 , SmartRoof TOP CTF2. q C%�%?2= …= *�,…%"�2� %2 *=��……= �,…�!=�…= "=2= �%›� �= “� %2"%�…, "“�*, 2,C C�%“A* C%*!,".

q2!3*23!= STANDARD

a=ƒ%"= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% “� .%�, ,…2�…ƒ,"…%. n2�%"=!  …= "“,�*, %“…%"…, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",� C�%“A* C%*!,". 

o!��,�“2"%2% �, �� “� ,ƒ�!=›�= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= 

“2�C�… …=  �3�%,ƒ%�=�, .

j=* “� 2%C�%,ƒ%�,!= C�%“A* C%*!," 

o!%"�! "= “� “2=2,*=2= …= C%*!,"=, *%L2% 2! K"= �= “� ,ƒ%�,!= , 

“� ,ƒK,!= C!=",�…, 2 2%C�%,ƒ%�=�,%…�… �=2�!,=� “A“ “A%2"�2…=-

2= �3 ��K��,…=.

g= C!��C=ƒ"=…� …= 2%C�%,ƒ%�=�, 2= “� C!%�*2,!= 2!=“� ƒ= �%“2AC 

…= C%*!,"=. 

b ƒ=",“,�%“2 %2 3“�%", 2=/"A2!��…=2= 2��C�!=23!=/ " “�!=�=2=, 

“���"= �= “� ,ƒK�!� C=!…= K=!,�!=.

bA!.3 !="…= , “3.= C%"A!.…%“2 “� C%“2="  ,ƒ%�,!=?, 2 “�%L, 

-,*“,!= “� �%K!�,*=2% C%�%›�…=2= "A!.3 …��% .,�!%,ƒ%�=�,%……= 

���K!=…= “� ƒ=*!�C"= C!�ƒ …��%, ��.=…,�…% *A� ��*=2= C%*!,"…= 

%“…%"= ,�, “� ƒ=��C"= *A� 2%C�%,ƒ%�=�, 2= “ C%�.%� ?% ��C,�%.

p���…,�2% ƒ= …=�,…= …= ƒ=*!�C"=…� …= ,ƒ%�=�, 2= ƒ=",“, %2 

-%!�=2=, �%���,…=2= , !=ƒC%�%›�…,�2% …= “�!=�=2= "A!.3 

2�!�…=, *=*2% , %2 ",�= …= .,�!%,ƒ%�=�,%……,  “�%L …=� …� . 

o!�C%!A�"= “� 2%C�%,ƒ%�=�, 2= �= � " �"= %2���…, “�%  ƒ= �= “� 

C%�3�=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, ��›�3 %2���…,-

2� C�=“2%"�.

o!�C%!A�,2���… …=*�%… # �,…. 2%.

o!, �%…2=›= “� %K!A?= "…,�=…,� �= …� “� C%"!��, ƒ=?,2…=2= 

.,�!%,ƒ%�=�,%……= ���K!=…=, *=*2% , 2%C�%,ƒ%�=�,%……,2� 

�=2�!,=�,.

hƒ*�¢�,2��…% "=›…% � C!=",�…%2% C!%�*2,!=…� …= �%“2=2A��… 

K!%L C%�.%� ?% %!=ƒ��!�…, "%�%C!,��…,�,.

hƒK,!= “� *=��“2"�…= .,�!%,ƒ%�=�, , " ƒ=",“,�%“2 %2 2,C= …= 

C%*!,"=.

Š%C�%,ƒ%�=�, 2= “� C%“2="  “=�% =*% � C!=",�…% “A.!=…�…= - 

“3.= , C!, C%�.%� ?, =2�%“-�!…, 3“�%", .

m=L-��“2% �%C3“*=…, �!��*,

bAƒ�%›…% � �= � C!���%›�…% �!��…% C!%�*2…% !���…,� …�“A%K!=ƒ�…% “ C%*!,"…=2= “2!3*23!= , �= � C!��",��…% C%�=�=…�2% …= “�%L 

2%C�%,ƒ%�=�,  “ …�C%�.%� ?, -,ƒ,*%-��.=…,�…, ,�, 2%C�,ƒ%�=�,%……, .=!=*2�!,“2,*, ,�, �= …� � C%“%��…= C!=",�…% C%“���%"=2��-

…%“22= …= “�%�"�2� *=��……= �,…�!=�…= "=2=. 

o%“2=" …�2% …= “�%L 2%C�%,ƒ%�=�,  “ ��K��,…= C%-�=�*= %2 …�%K.%�,�=2= �%›� �= �%"��� �% �%���, �…�!�,L…, ƒ=�3K, , �% …�-3…*�,%-

…=�…%“2 …= “2!3*23!=2= …= C%*!,"= %2 ����…= 2%�*= …= C!��…=ƒ…=��…,�2% �3.

hƒC%�ƒ"=…�2% …= …�C%�.%� ?, �=2�!,=�, ,�, …�C!=",�…= C%“���%"=2��…%“2 …= C%“2=" …� …= 2%C�%,ƒ%�=�,%……,2� , .,�!%,ƒ%�=�,%……, 

“�%�"� �%›� �= �%"��� “A?% �% …=!3�="=…� -3…*�,%…,!=…�2% …= C%*!,"…=2= “2!3*23!= , %K!=ƒ3"=…�2% …= *%…��…ƒ " … *%L %2 “�%�"�2�. 

o!, C%“2=" …� …= K,23�…= .,�!%,ƒ%�=�,%……= ���K!=…= 2! K"= �= “� ,ƒC%�ƒ"=2 .%�*�!, ƒ= %K!A?=…� …= .,�!%,ƒ%�=�, 2= C% 

K%!�%"�2�.

g= �= “� ,ƒK��…=2 2%C�,……,2� �%“2%"�, 2! K"= “�% 2 2%C�%,ƒ%�=�,  �= "%KA!…�" "�!2,*=�…% , C% K%!�%"�2� …= C%*!,"=.

o�%�,2� *=��……= �,…�!=�…= "=2= “� C%“2=" 2 2=*=, �� �= “� %K!=ƒ3"=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, (C%� -%!�=2= 

…= K3*"=2= >"TBBBBBBBB"). 

o�%�,2� *=��……= �,…�!=�…= "=2= “� “*�=�,!=2 …= !="…= C%"A!.…%“2, �= KA�=2 ƒ=?,2�…, “ "%�%3“2%L�,"% -%�,% , �= …� “� 

C%“2=" 2 �,!�*2…% "A!.3 ƒ�� 2=.

g= 3�=“2A�,2� C!��",��…, ƒ= �",›�…,� (“�!",ƒ…, CA2�*,) “� C!�C%"A�"= C%“2=" …�2% …= C�%�, *=��……= �,…�!=�…= "=2= Smart Roof TOP.  

o�%�,2� %2 *=��……=2= �,…�!=�…= "=2=, *% 2% � “ C%-�%� �=  *%“2 …= …=2,“*, 2! K"= �= “� ,ƒC%�ƒ=2 *=2% �%!�… “�%L " “,“2��=2= 

“ 2 2%C�%,ƒ%�=�,%……, “�% .

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

U (0,20) U (0,18) U (0,16) U (0,15)

120 140 180160

60 60 6060

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

120

60

140

60

180

60

160

60

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

U (0,20) U (0,18) U (0,16) U (0,15)
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q2!3*23!= …= C�%“A* C%*!," “ ,…2�…ƒ,"�… 2!=-,* Š%C�%,ƒ%�=�,  …= C�%“*, C%*!,",

o!�C%!A*, , “A"�2,

q2!3*23!= STANDARD PLUS*

Smart Roof THERMAL ( *%“2 …= …=2,“* 50 kPa) 

DDP X ( *%“2 …= …=2,“* 90 kPa) 

g"3*%,ƒ%�=�,  [dB]

j�=“ C% %�…�3“2%L�,"%“2 REI 60 [min.]

q2!3*23!= STANDARD*

Smart Roof THERMAL ( *%“2 …= …=2,“* 50 kPa)

DDP 2 ( *%“2 …= …=2,“* 70 kPa) 

g"3*%,ƒ%�=�,  [dB]

j�=“ C% %�…�3“2%L�,"%“2 REI 60 [min.]

* *Š�ƒ, “2%L…%“2, “= ,ƒ�,“��…, ƒ= C%*!,", “A“ “2%�=…�…= �!��%"= …%“�?= *%…“2!3*�,  , ��*% C%*!,2,� %2 2!=C��%",�…,

�=�=!,…�…, C!%-,�, 

a%!�%" .%�*�!

m=“2,�*=

g=?,2…% C%*!,2,� (…=C!. ��%2�*“2,�)

u,�!%,ƒ%�=�,%…�… “�%L

Š%C�%,ƒ%�=�,%…�… “�%L
*=��……= �,…�!=�…= "=2=

o=!…= K=!,�!=

 (…=C!. LDS 35)

m%“�?= C%*!,"…= *%…“2!3*�, 

    

 

q2!3*23!= STANDARD PLUS

h��=�…= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% “� .%�, ,…2�…ƒ,"…%. n2�%"=!  …= "“,�*, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",� C�%“*, C%*!,",. n“…%"…%2% ѝ 
C!��,�“2"% �, �� “� ,ƒ�!=›�= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= 

“2�C�… …= ¬3�%,ƒ%�=�, . 

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%… ƒ= C%�3�="=…� 

…= ��…%C%“%��… …=*�%… *A� K%!�= - 

��…%“*=2…% %2"%�… "=…� 

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%…, %2"%�… "=…� 

�!�ƒ K,�% *A� C�!,-�!, 2= …= “�!=�=2= 

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%…, %2"%�… "=…� 

�!�ƒ 3�=�= *A� C�!,-�!, 2= …= “�!=�=2=

SmartRoof TOP CTF 1 
j�,…%"� “ ��,…,��… …=*�%…, "A2!��…% 

%2"%�… "=…� *A� “!��=2= …= “�!=�=2= “ 

3�=�=

SmartRoof TOP CTF 1 + SmartRoof 

TOP CTF 2 
j�,…%"� “ ��,…,��… + *�,…%"� “ �"%�… 

…=*�%… - �"3“*=2…% "A2!��…% %2"%�… "=…� 

*A� “!��=2= …= “�!=�=2= 

SmartRoof TOP CTF 1 + SmartRoof 

TOP CTF 2 
j�,…%"� “ ��,…,��… + *�,…%"� “ �"%�… 

…=*�%… - �"3“*=2…% "A2!��…% %2"%�… "=…� 

*A� "A2!��…%“22= , C�!,-�!, 2= …= 

“�!=�=2=

b %“…%"=2= …= C!%�*2,!=…�2% …= 2%C�%,ƒ%�=�, 2= …= C�%“*, C%*!,", � …=�,…A2 …= %2"%�… "=…�2% ,�
g= C�!-�*2…% %2"�›�=…� …= �A›�%"…,2� "%�, …= C%*!,"= “� ,ƒC%�ƒ"=2 *�,…%",�…, C�%�, Knauf Insulation “ ",“%*= C�A2…%“2 - SmartRoof 

TOP CTF1 , SmartRoof TOP CTF2. q C%�%?2= …= *�,…%"�2� %2 *=��……= �,…�!=�…= "=2= �%›� �= “� %2"%�…, "“�*, 2,C C�%“A* C%*!,".

q2!3*23!= STANDARD

a=ƒ%"= *%…“2!3*�,  ƒ= C%*!,",, C% *%,2% “� .%�, ,…2�…ƒ,"…%. n2�%"=!  …= "“,�*, %“…%"…, ,ƒ,“*"=…,  ƒ= 2%ƒ, ",� C�%“A* C%*!,". 

o!��,�“2"%2% �, �� “� ,ƒ�!=›�= ��“…% , KA!ƒ%. h�= %2�,�…= %�…�3“2%L�,"%“2, C=!%C!%C3“*�,"%“2, “2=K,�…%“2 …= !=ƒ��!,2�, ",“%*= 

“2�C�… …=  �3�%,ƒ%�=�, .

j=* “� 2%C�%,ƒ%�,!= C�%“A* C%*!," 

o!%"�! "= “� “2=2,*=2= …= C%*!,"=, *%L2% 2! K"= �= “� ,ƒ%�,!= , 

“� ,ƒK,!= C!=",�…, 2 2%C�%,ƒ%�=�,%…�… �=2�!,=� “A“ “A%2"�2…=-

2= �3 ��K��,…=.

g= C!��C=ƒ"=…� …= 2%C�%,ƒ%�=�, 2= “� C!%�*2,!= 2!=“� ƒ= �%“2AC 

…= C%*!,"=. 

b ƒ=",“,�%“2 %2 3“�%", 2=/"A2!��…=2= 2��C�!=23!=/ " “�!=�=2=, 

“���"= �= “� ,ƒK�!� C=!…= K=!,�!=.

bA!.3 !="…= , “3.= C%"A!.…%“2 “� C%“2="  ,ƒ%�,!=?, 2 “�%L, 

-,*“,!= “� �%K!�,*=2% C%�%›�…=2= "A!.3 …��% .,�!%,ƒ%�=�,%……= 

���K!=…= “� ƒ=*!�C"= C!�ƒ …��%, ��.=…,�…% *A� ��*=2= C%*!,"…= 

%“…%"= ,�, “� ƒ=��C"= *A� 2%C�%,ƒ%�=�, 2= “ C%�.%� ?% ��C,�%.

p���…,�2% ƒ= …=�,…= …= ƒ=*!�C"=…� …= ,ƒ%�=�, 2= ƒ=",“, %2 

-%!�=2=, �%���,…=2= , !=ƒC%�%›�…,�2% …= “�!=�=2= "A!.3 

2�!�…=, *=*2% , %2 ",�= …= .,�!%,ƒ%�=�,%……,  “�%L …=� …� . 

o!�C%!A�"= “� 2%C�%,ƒ%�=�, 2= �= � " �"= %2���…, “�%  ƒ= �= “� 

C%�3�=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, ��›�3 %2���…,-

2� C�=“2%"�.

o!�C%!A�,2���… …=*�%… # �,…. 2%.

o!, �%…2=›= “� %K!A?= "…,�=…,� �= …� “� C%"!��, ƒ=?,2…=2= 

.,�!%,ƒ%�=�,%……= ���K!=…=, *=*2% , 2%C�%,ƒ%�=�,%……,2� 

�=2�!,=�,.

hƒ*�¢�,2��…% "=›…% � C!=",�…%2% C!%�*2,!=…� …= �%“2=2A��… 

K!%L C%�.%� ?% %!=ƒ��!�…, "%�%C!,��…,�,.

hƒK,!= “� *=��“2"�…= .,�!%,ƒ%�=�, , " ƒ=",“,�%“2 %2 2,C= …= 

C%*!,"=.

Š%C�%,ƒ%�=�, 2= “� C%“2="  “=�% =*% � C!=",�…% “A.!=…�…= - 

“3.= , C!, C%�.%� ?, =2�%“-�!…, 3“�%", .

m=L-��“2% �%C3“*=…, �!��*,

bAƒ�%›…% � �= � C!���%›�…% �!��…% C!%�*2…% !���…,� …�“A%K!=ƒ�…% “ C%*!,"…=2= “2!3*23!= , �= � C!��",��…% C%�=�=…�2% …= “�%L 

2%C�%,ƒ%�=�,  “ …�C%�.%� ?, -,ƒ,*%-��.=…,�…, ,�, 2%C�,ƒ%�=�,%……, .=!=*2�!,“2,*, ,�, �= …� � C%“%��…= C!=",�…% C%“���%"=2��-

…%“22= …= “�%�"�2� *=��……= �,…�!=�…= "=2=. 

o%“2=" …�2% …= “�%L 2%C�%,ƒ%�=�,  “ ��K��,…= C%-�=�*= %2 …�%K.%�,�=2= �%›� �= �%"��� �% �%���, �…�!�,L…, ƒ=�3K, , �% …�-3…*�,%-

…=�…%“2 …= “2!3*23!=2= …= C%*!,"= %2 ����…= 2%�*= …= C!��…=ƒ…=��…,�2% �3.

hƒC%�ƒ"=…�2% …= …�C%�.%� ?, �=2�!,=�, ,�, …�C!=",�…= C%“���%"=2��…%“2 …= C%“2=" …� …= 2%C�%,ƒ%�=�,%……,2� , .,�!%,ƒ%�=�,%……, 

“�%�"� �%›� �= �%"��� “A?% �% …=!3�="=…� -3…*�,%…,!=…�2% …= C%*!,"…=2= “2!3*23!= , %K!=ƒ3"=…�2% …= *%…��…ƒ " … *%L %2 “�%�"�2�. 

o!, C%“2=" …� …= K,23�…= .,�!%,ƒ%�=�,%……= ���K!=…= 2! K"= �= “� ,ƒC%�ƒ"=2 .%�*�!, ƒ= %K!A?=…� …= .,�!%,ƒ%�=�, 2= C% 

K%!�%"�2�.

g= �= “� ,ƒK��…=2 2%C�,……,2� �%“2%"�, 2! K"= “�% 2 2%C�%,ƒ%�=�,  �= "%KA!…�" "�!2,*=�…% , C% K%!�%"�2� …= C%*!,"=.

o�%�,2� *=��……= �,…�!=�…= "=2= “� C%“2=" 2 2=*=, �� �= “� %K!=ƒ3"=2 23.�%%K!=ƒ…% !=ƒ�,…=2, *%…2=*2…, -3�, (C%� -%!�=2= 

…= K3*"=2= >"TBBBBBBBB"). 

o�%�,2� *=��……= �,…�!=�…= "=2= “� “*�=�,!=2 …= !="…= C%"A!.…%“2, �= KA�=2 ƒ=?,2�…, “ "%�%3“2%L�,"% -%�,% , �= …� “� 

C%“2=" 2 �,!�*2…% "A!.3 ƒ�� 2=.

g= 3�=“2A�,2� C!��",��…, ƒ= �",›�…,� (“�!",ƒ…, CA2�*,) “� C!�C%"A�"= C%“2=" …�2% …= C�%�, *=��……= �,…�!=�…= "=2= Smart Roof TOP.  

o�%�,2� %2 *=��……=2= �,…�!=�…= "=2=, *% 2% � “ C%-�%� �=  *%“2 …= …=2,“*, 2! K"= �= “� ,ƒC%�ƒ=2 *=2% �%!�… “�%L " “,“2��=2= 

“ 2 2%C�%,ƒ%�=�,%……, “�% .

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

U (0,20) U (0,18) U (0,16) U (0,15)

120 140 180160

60 60 6060

j%�-,�,�…2 …= 2%C�%C!��,…="=…�[W/m2K]

120

60

140

60

180

60

160

60

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

nKA!…�2� “� *A� C!%,ƒ"%�,2��  ƒ= �%CA�…,2��…= ,…-%!�=�, 

U (0,20) U (0,18) U (0,16) U (0,15)
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Š%C�%,ƒ%�=�,%……, .=!=*2�!,“2,*,

u=!=*2�!,“2,*,2� …= 2%C�%,ƒ%�=�,%……,2� �=2�!,=�, , !�-�!�…2…,2� “2%L…%“2, …= *%�-,�,�…2= …= 2%C�%C!��,…="=…� C!�ƒ “�!=�…,2� 

%�!=›�=?, *%…“2!3*�,, , �����…2,, …�%K.%�,�, ƒ= ,ƒ
,“��…,� …= “C��,-,
…,  �%�,��… !=ƒ.%� …= CA!",
…= �…�!�,  “= C%“%
�…, " 

m=!��K= N 7 ƒ= �…�!�,L…= �-�*2,"…%“2 …= “�!=�, , m=!��K= N pd-16-1058. qC=ƒ"=…�2% ,� %“,�3! "= C%*!,"=…�2% …= ,ƒ,“*"=…, 2= ƒ= 

�…��,L…= �-�*2,"…%“2 , �=!=…2,!= 2%C�,……,  *%�-%!2 "A" "A2!��…%“22= …= “�!=�=2=.

n“…%"…%2% ,ƒ,“*"=…� *A� %�!=›�=?, *%…“2!3*�,, %2 ����…= 2%
*= …= 2%C�%,ƒ%�=�, 2= � *%�-,�,�…2A2 …= 2%C�%C!��,…="=…� (W/m2K) 

�= � “A“ “���…,2� !�-�!�…2…, “2%L…%“2,:

o�%“A* C%*!," K�ƒ "Aƒ�3��… “�%L ,�, “ 

"Aƒ�3��… “�%L “ ��K��,…= δ ≤0,30�

p�-�!�…2…, “2%L…%“2, …= *%�-,�,�…2= …= 

2%C�%C!��,…="=…� [W/(m2K)

m=
,…A2 …= %2"%�… "=…� …= C%*!,"= � ��…= %2 CA!",2� “2AC*, C!, C!%�*-

2,!=…�2% �3:

"“ *= ��…= ƒ%…= ƒ= �!�…,!=…� 2! K"= �= ,�= …=L-�=�*% �"� 2%
*, …= 

%22,
=…�;

ƒ= C%*!," C!%�*2,!=… “=�% “ "A2!��…= “,“2��= ƒ= %2"%�… "=…� � 

›��=2��…% �= “� C!��",�, , ="=!,L…% %22,
=…� 2,C >C!��,"…,*œ;

�=*“,�=�…%2% !=ƒ“2% …,� %2 "%�%C!,��…,*= �% K%!� …= C%*!,"= " 

��…= ƒ%…= ƒ= �!�…,!=…� …� 2! K"= �= …=�."A!�  15 � ("=*33�…% 

%2"%�… "=…�);

�=*“,�=�…%2% !=ƒ“2% …,� %2 ��,… �% �!3� "%�%C!,��…,* …� 2! K"= 

�= …=�."A!�  30�, 2.�. " ��…= ƒ%…= ƒ= �!�…,!=…� !=ƒ“2% …,�2% %2 

K,�% �% "%�%C!,��…,*, *%�=2% "%�%C!,��…,�,2� “= !=ƒC%�%›�…, " 

3�=�= …� 2! K"= �= …=�."A!�  15 � ("=*33�…% %2"%�… "=…�);

"%�%C!,��…,�,2� 2! K"= �= “= !=ƒC%�%›�…, …= �,…,�3� 0,50 

("=*33�…% %2"%�… "=…�) %2 "“ *= “�!=�…= …=�“2!%L*=, ,ƒ�,ƒ=?= …=� 

%“…%"…%2% …,"% …= C%*!,"= (�=…“=!�,, *3C%�,, *%�,…, , �!.). `*% 

…=�“2!%L*=2= � “ ",“%
,…= …=� 0,5 �,  �,…,�=�…%2% !=ƒ“2% …,� �% 

…�  “2="= 1,5 �. o!, …�“C=ƒ"=…� …= 2�ƒ, %2“2% …,  �%›� �= “� “2,�…� �% ƒ=C3�"=…�2% …= "%�%C!,��…,�,2� “A“ ƒ=�A!“ "=…,  ,�, “… �, 

*%�=2% 2� “= !=ƒC%�%›�…, …= *%2= …=� 2=ƒ, …= %“…%"=2= …= “�!=�…=2= …=�“2!%L*=;

"%�%C!,��…,�,2� 2! K"= �= KA�=2 2=*= C!%�*2…% !=ƒC%�%›�…, , C%“2="�…,,  
� �= …� …=!3�="=2 …=�,!=?,2� “� C%� 2 . “�%�"� …= 

C%*!,"…=2= *%…“2!3*�, ; 

",“%
,…=2= …= �%!…=2= “2!=…= …= "%�%C!,��…,*= 2! K"= �= KA�� C%-…,“*= %2 “!��…%2% …,"% …= C!,��›=?=2= C%*!,"…= C%"A!.…%“2 , 

“A?�"!���……% �= KA�� …=L-…,“*=2= 2%
*= " ƒ%…=2= …= �!�…,!=…�;/ "%�%C!,��…,*A2 2! K"= �= � !=ƒC%�%›�… " …=L-…,“*=2= 2%
*= %2 

ƒ%…=2= ƒ= �!�…,!=…�,  *=2% "%�%C!,��…,?,2� “"A!ƒ=…, *A� %K? "�!2,*=��… *�%… 2! K"= �= “= …= ��…% , “A?% …,"%,  ƒ= �= "*%�3…,*,-

!=2" C%��›�3 “,.

*%�=2% � C%“2="�…= , C=!…= C=!,�!= " C%*!,"…=2= “2!3*23!=, 2! K"= �= “� ,ƒC%�ƒ"=2 "%�%C!,��…,�, …= �"� …,"=, 2=*= 
� �= “� ,ƒ"�›�= 

"%�=2= , %2 C=!%ƒ=?,2…=2= “,“2��=;

ƒ%…=2= …= "%!%…*=2a 2! K"= �= KA�� …=L-�=�*% …= 20 �� C%� “A“��…=2= C%"A!.…%“2 …= C%*!,"…%2% C%*!,2,�.

n2"%�… "=…� …= C�%“*, C%*!,",

o!, C!%�*2,!=…�2% …= C%*!,"…=2= *%…“2!3*
,  2! K"= �= “� "ƒ�
=2 C%� "…,
=…,�:
 

“2=2,*=2= (…%“�?=2= “C%“%K…%“2 …= C%!*,"…=2= *%…“2!3*�,  , 3“2%L�,"%“22= ѝ …= …=2%"=!"=…� %2 " 2A!);

%2"%�… "=…�2% …= C%*!,"= , ,ƒ,“*"=…, 2= *A
 .,�!%,ƒ%�=�,%……=2= 
�
K!=…=;

,ƒ,“*"=…, 2= *A
 -,ƒ,��“*,2� .=!=*2�!,“2,*, …= *%…“2!3*�, 2=: "�=›…%“2,  2%C�%,ƒ%�=�,  , 	3
%,ƒ%�=�, ;

,ƒ,“*"=…, 2= ƒ= C%›=!…= K�ƒ%C=“…%“2;

,ƒC%�ƒ"=…�2% …= C%*!,"= - �=�, ?� “� .%�, C% …��% ,�, …�,  �=�, � C!��",��…% %ƒ���… "=…�;

=!.,2�*23!…=2= ",ƒ, 

o%*!,"…%2% C%*!,2,� 2! K"= �= ,
= �%“2=2A�…% �%K!= 3“2%L�,"%“2, *=*2% …= C%“2% ……%, 2=*= , …= C!%
�…�,"% …=2%"=!"=…�. Š=ƒ, -3…*�,  “� ,ƒCA�… "= 

%“…%"…% %2 “�%�"�2� C%� C%*!,"…%2% C%*!,2,�,  *%,2% C%�
=2 …=2%"=!"=…�2% , �% !=ƒC!���� 2 "A!.3 C%*!,"…=2= …%“�?= *%…“2!3*�, . o%*!,"A2 2! K"= 

�= � 3“2%L�," …= “,�=2= …= " 2A!=. r“2%L�,"%“22= …= " 2A! � %“,�3!�…= *=*2% %2 "!Aƒ*=2= 
�›�3 "“�*, “�%L …= C%*!,"…=2= *%…“23*�,  (“A“ ƒ=��C"=…� 

,�, 
�.=…,�…% ƒ=*!�C"=…�),  2=*= , %2 �!=",2=�…%2% …=2%"=!"=…� %2 ƒ=
=ƒ*=2=, K=�=“2!%",  “�%L ,�, C%*!,"…=2= …=“2,�*=. q2%L…%“2,2� …= …=2%"=!"=…�-

2% %2 " 2A!= “� ,ƒ�,“� "=2 (",› …=!��K= …%
�! 3 ƒ= %“…%"…,2� C%�%›�…,  ƒ= C!%�*2,!=…� …= *%…“2!3*�,,2� …= “2!%�›,2� , ƒ= "Aƒ��L“2",�2% "A!.3 

2 . , …%!
=2," adq EN 1991-1-1-4). q,�=2= …= …=� �=…�2% “� C%",	="= C% K,�=2= , C% K%!�%"�2� …= C%*!,"= , 2=
 2! K"= �= “� 3"��,�, K!% 2 …= 


�.=…,�…,2� ƒ=."=?=…,  ,�, �= “� 3"��,�, ��K��,…=2= …= ƒ=
=ƒ*=2=. Š�ƒ, “2%L…%“2, “= “C��,-,�…, ƒ= "“ *= ��…= “�!=�= , “� C%�3�="=2 �!�ƒ ,…�,",�3-

=�…, ,ƒ�,“��…, ,  " *%,2% “� "ƒ�
=2 C%� "…,
=…,� ",“%�,…=2= …= “�!=�=2=, "�2!%"=2=2= ƒ%…= " *% 2% “� …=
,!= %K�*2A2, *%…-,�3!=�, 2= …= C%*!,"= , 

�!. 

g= 
�.=…,�…%2% ƒ=*!�C"=…� …= .,�!%,ƒ%�=�, 2= 2! K"= �= “� …=C!=", C�=… ƒ= ƒ=*!�C"=…�2%. t3…*�, 2= …= .,�!%,ƒ%�=�,%……=2= 
�
!=…= � �= C!��C=ƒ-

"= %2 C!%…,*"=…�2% …= �A›�%"…, "%�, "A" "A2!�	…%2% C!%“2!=…“2"% …= “�!=�=2=2= , " C%*!,"…,2� “�%�"� …=� …%“�?=2= *%…“2!3*�, . b=›…% � C%*!,"…%-

2% C%*!,2,� �= KA�� %2"%�…�…% C!=",�…% , �!�…=›…,2� ���
�…2, �= “= �%K!� C%“2="�…, , C�A2…% “"A!ƒ=…, “ .,�!%,ƒ%�=�, 2=.

o!=",�…% C!%�*2,!=…� …= “2!3*23!=2= …= C�%“*,2� C%*!,", 

 

 
g= “�!=�, “A“ “!��…%%K�
…= 

"A2!�	…= 2�
C�!=23!=  Ɵi≥ 15oC

g= “�!=�, “A“ “!��…%%K��…= 

"A2!��…= 2��C�!=23!= Ɵi≤ 15oC

0,25

0,32

o% )
.19 %2 m=!��K= N 7 …�%K.%�,�% � “�!=�,2� �= “� C!%�*2,!=2 , ,ƒCA
… "=2 2=*=, �� �= � …=CA
…% �
��,…,!=…= "Aƒ�%›…%“22= ƒ= 

C% "= …= *%…��…ƒ " “�!=�…,2� %�!=›�=?, *%…“2!3*�,,, =*% 2%"= ?� …=!3�, 2%C
,……=2= ,ƒ%
=�,  ,
, 32%L�,"%“22= …= *%…“2!3*�, 2=. 0�
, 

“� �= “� 3�A
›, ›,"%2= …= “�!=�=2= �!�ƒ !��3
,!=…� 2��C�!=23!=2= …= "A2!��…=2= C%"A!.…%“2, *% 2% � %“…%"…= C!,�,…= ƒ= C% "=2= …= 

*%…��…ƒ. o% 2%ƒ, …=�,… “� C!��%2"!=2 "= %K!=ƒ3"=…�2% …= C
�“�… , …= C!%��…, " %K��= …= “2!3*23!…,2� �=2�!,=
,, C%!=�, 2%"=, �� C!, 

C%�
A?=…� …=  "%�= “� …=!3�="= ��.=…,�…=2= ,� 3“2%L�,"%“2 , “2=K,
…%“2. g= �= “� …=�=
, *%…��…ƒA2 " %�!=›�=?=2= *%…“2!3*�, , 

2! K"= �= “� %�!=…,�, C!%…,*"=…�2% …= "
=�= " …� . b
=�=2= " “�!=�=2= ,�"= %“…%"…% %2 %2%C
 ��,2� C!%“2!=…“2"=. `*% 2��C�!=23!=2= 

"A" "A2!��…,2� C%"A!.…%“2, …= %�!=›�=?=2= *%…“2!3*23!=2= “C=�…� C%� "2%�*=2= …= %!%“ "=…�"* “� C% " "= *%…��…ƒ " “2!3*23!=2=. b 

2%ƒ, “
3�=L � �%“2=2A�…% �= “� C%“2=", …3›…=2=  2%C
%,ƒ%
=�, , �!�ƒ *% 2% �= “� !��3
,!= 2��C�!=23!=2= , C% 2%ƒ, …=�,… ?� “� ,ƒ*
��, 

"Aƒ�%›…%“22= ƒ= C% "=2= …= *%…��…ƒ, = " C%“
��“2",� , …= C
�“�…. p�ƒ3
2=2A2 “
�� 2%C
%,ƒ%
,!=…�2% 2! K"= �= “� “!="…, “ �,…,�=
…% 

…�%K.%�,�=2= “2%L…%“2, ,ƒ!=ƒ�…= " 0C. Š=ƒ, C!%���3!= C%*=ƒ"= 
,C“=2= …= C%"A!.…%“2�… *%…��…ƒ, *%L2% �%›� �= C!��,ƒ",*= C% "=2= …= 

C
�“�….

* qA?�“2"3"= C!���
…= *%…��…2!=�,  …= "%�…= C=!= "A" "Aƒ�3.=, C!, *% 2% …=“2AC"= …=“,?=…� , C%-…=2=2A�…%2% L 3"�
,��…,� C!, %K,*…%-

"�…, 3“
%",  � …�"Aƒ�%›…%. m= !=ƒ
,�…, 2��C�!=23!, “A%2"�2“2"=2 !=ƒ
,�…, �=*“,�=
…, *%…��…2!=�,, …= "%�…= C=!=. qA%2…%��…,�2% 

��›�3 …=
,�…=2= "Aƒ�3�…= "
=�= , �=*“,�=
…% "Aƒ�%›…=2= C!, “A%2"�2…=2=  2��C�!=23!= “� …=!,�=Bœ ">%2…%“,2�
…= "Aƒ�3�…= "
=›…%“2"B 

(nbb). 

Š��C�!=23!=2=,  C!, *% 2% %2…%“,2�
…=2= "
=›…%“2 …= "Aƒ�3.= �%“2,�= 100% , …=“2AC"= *%…��…ƒ=�,  “� …=!,�= ">2%�*= …= %!%“ "=…�"B.

Š%C�,……, 
%“2%"� 
Š%C
,……,2� �%“2%"� C!��“2="
 "=2 “C��,-,�…, �=“2, %2 %�!=›�=?=2= *%…“2!3*�,  …= “�!=�=2=, C!�ƒ *%,2% 2%C
,……,2� ƒ=�3K, “= %“%K�…% 

�%
��,. m=L-��“2,2� *!,2,�…, ��“2= " ��…= “�!=�= “= "�!2,*=
…,2� ,
, .%!,ƒ%…2=
…, “2%�=…�…, ,
, K�2%…%", �
���…2, …= *%…“2!3*�, 2= 

, *%…“2!3*2,"…,2� "!Aƒ*,2� ��›�3 �=2�!,=
, “ !=ƒ
,�…, *%�-,�,�…2, …= 2%C
%C!��,…="=…� - …=C!,��! ��“2=2= …= C!�*A“"=…�2% …= 

%�!=›�=?=2= *%…“2!3*�,  %2 …=C!��…, "C!%…,*"=…, " (C%*!,"…, C!%ƒ%!�,, %K�!
,.2,, “A%!A›�…,  ƒ= %2%C
�…,� , "�…2,
=�,  , �!.). 

n“…%"…, 2 C!%��…2 3"!�›�=…, 2= …= %�!=›�=?,2� *%…“2!3*�,, , "Aƒ…,*…=
, �“2�2,��“*,2� C!%K
��, C% “�!=�,2� “= “
��“2",� …= 

2%C
,……, �%“2%"�. g= 2%"= � …�%K.%�,�% �= “� %C!���
 2 ƒ%…,2� “ !=ƒ
,�…, *!,2,�…, 2��C�!=23!…, “2%L…%“2,, *=2% " 2 . “� %2*!, 2 

…=L-…,“*,2� "A2!��…, 2��C�!=23!,. m=L-
�“…%2% !���…,� ƒ= %2“2!=… "=…� …= 2%C
,……,2� �%“2%"� � *=2% “� %“,�3!, ��,……% …,"% …= 

2%C
,……= ƒ=?,2= …= � 
=2= C%"A!.…%“2 �!�ƒ C%“2=" …� …= 2%C
%,ƒ%
=�,  “ �%“2=2A�…= ��K�
,…=.

n2 -,ƒ,*%-��.=…,�…= �
��…= 2%�*=, C
%“*,2� C%*!,",2� 2! K"= �= ,�=2 “
��…,2� .=!=*2�!,“2,*,: 

�%“2=2A��… *%�-,�,�…2 …= 2%C
%C!��,…="=…� U < 0,25

K=
=…“ ��›�3 =*2,"…%2% C!��=."=…� …= *%…��…ƒ= , ��…%"!���……% “ 2%"= K�ƒC!�C 2“2"�…%2% C!��,…="=…� …= "%�…,2� C=!,

…� 2! K"= �= “� �%C3“*= *%…��…ƒ …= C%"A!.…%“22= ,
, " “
%�"�2� ,ƒ�!=›�=?, C%*!,"…=2= *%…“2!3*�, 

2! K"= �= “� %“,�3!, “�ƒ%……= “2=K,
…%“2 …= 2��C�!=23!=2= , "
=›…%“22= …= "Aƒ�3.= " “2!=�=2=.
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Š%C�%,ƒ%�=�,%……, .=!=*2�!,“2,*,

u=!=*2�!,“2,*,2� …= 2%C�%,ƒ%�=�,%……,2� �=2�!,=�, , !�-�!�…2…,2� “2%L…%“2, …= *%�-,�,�…2= …= 2%C�%C!��,…="=…� C!�ƒ “�!=�…,2� 

%�!=›�=?, *%…“2!3*�,, , �����…2,, …�%K.%�,�, ƒ= ,ƒ
,“��…,� …= “C��,-,
…,  �%�,��… !=ƒ.%� …= CA!",
…= �…�!�,  “= C%“%
�…, " 

m=!��K= N 7 ƒ= �…�!�,L…= �-�*2,"…%“2 …= “�!=�, , m=!��K= N pd-16-1058. qC=ƒ"=…�2% ,� %“,�3! "= C%*!,"=…�2% …= ,ƒ,“*"=…, 2= ƒ= 

�…��,L…= �-�*2,"…%“2 , �=!=…2,!= 2%C�,……,  *%�-%!2 "A" "A2!��…%“22= …= “�!=�=2=.

n“…%"…%2% ,ƒ,“*"=…� *A� %�!=›�=?, *%…“2!3*�,, %2 ����…= 2%
*= …= 2%C�%,ƒ%�=�, 2= � *%�-,�,�…2A2 …= 2%C�%C!��,…="=…� (W/m2K) 

�= � “A“ “���…,2� !�-�!�…2…, “2%L…%“2,:

o�%“A* C%*!," K�ƒ "Aƒ�3��… “�%L ,�, “ 

"Aƒ�3��… “�%L “ ��K��,…= δ ≤0,30�

p�-�!�…2…, “2%L…%“2, …= *%�-,�,�…2= …= 

2%C�%C!��,…="=…� [W/(m2K)

m=
,…A2 …= %2"%�… "=…� …= C%*!,"= � ��…= %2 CA!",2� “2AC*, C!, C!%�*-

2,!=…�2% �3:

"“ *= ��…= ƒ%…= ƒ= �!�…,!=…� 2! K"= �= ,�= …=L-�=�*% �"� 2%
*, …= 

%22,
=…�;

ƒ= C%*!," C!%�*2,!=… “=�% “ "A2!��…= “,“2��= ƒ= %2"%�… "=…� � 

›��=2��…% �= “� C!��",�, , ="=!,L…% %22,
=…� 2,C >C!��,"…,*œ;

�=*“,�=�…%2% !=ƒ“2% …,� %2 "%�%C!,��…,*= �% K%!� …= C%*!,"= " 

��…= ƒ%…= ƒ= �!�…,!=…� …� 2! K"= �= …=�."A!�  15 � ("=*33�…% 

%2"%�… "=…�);

�=*“,�=�…%2% !=ƒ“2% …,� %2 ��,… �% �!3� "%�%C!,��…,* …� 2! K"= 

�= …=�."A!�  30�, 2.�. " ��…= ƒ%…= ƒ= �!�…,!=…� !=ƒ“2% …,�2% %2 

K,�% �% "%�%C!,��…,*, *%�=2% "%�%C!,��…,�,2� “= !=ƒC%�%›�…, " 

3�=�= …� 2! K"= �= …=�."A!�  15 � ("=*33�…% %2"%�… "=…�);

"%�%C!,��…,�,2� 2! K"= �= “= !=ƒC%�%›�…, …= �,…,�3� 0,50 

("=*33�…% %2"%�… "=…�) %2 "“ *= “�!=�…= …=�“2!%L*=, ,ƒ�,ƒ=?= …=� 

%“…%"…%2% …,"% …= C%*!,"= (�=…“=!�,, *3C%�,, *%�,…, , �!.). `*% 

…=�“2!%L*=2= � “ ",“%
,…= …=� 0,5 �,  �,…,�=�…%2% !=ƒ“2% …,� �% 

…�  “2="= 1,5 �. o!, …�“C=ƒ"=…� …= 2�ƒ, %2“2% …,  �%›� �= “� “2,�…� �% ƒ=C3�"=…�2% …= "%�%C!,��…,�,2� “A“ ƒ=�A!“ "=…,  ,�, “… �, 

*%�=2% 2� “= !=ƒC%�%›�…, …= *%2= …=� 2=ƒ, …= %“…%"=2= …= “�!=�…=2= …=�“2!%L*=;

"%�%C!,��…,�,2� 2! K"= �= KA�=2 2=*= C!%�*2…% !=ƒC%�%›�…, , C%“2="�…,,  
� �= …� …=!3�="=2 …=�,!=?,2� “� C%� 2 . “�%�"� …= 

C%*!,"…=2= *%…“2!3*�, ; 

",“%
,…=2= …= �%!…=2= “2!=…= …= "%�%C!,��…,*= 2! K"= �= KA�� C%-…,“*= %2 “!��…%2% …,"% …= C!,��›=?=2= C%*!,"…= C%"A!.…%“2 , 

“A?�"!���……% �= KA�� …=L-…,“*=2= 2%
*= " ƒ%…=2= …= �!�…,!=…�;/ "%�%C!,��…,*A2 2! K"= �= � !=ƒC%�%›�… " …=L-…,“*=2= 2%
*= %2 

ƒ%…=2= ƒ= �!�…,!=…�,  *=2% "%�%C!,��…,?,2� “"A!ƒ=…, *A� %K? "�!2,*=��… *�%… 2! K"= �= “= …= ��…% , “A?% …,"%,  ƒ= �= "*%�3…,*,-

!=2" C%��›�3 “,.

*%�=2% � C%“2="�…= , C=!…= C=!,�!= " C%*!,"…=2= “2!3*23!=, 2! K"= �= “� ,ƒC%�ƒ"=2 "%�%C!,��…,�, …= �"� …,"=, 2=*= 
� �= “� ,ƒ"�›�= 

"%�=2= , %2 C=!%ƒ=?,2…=2= “,“2��=;

ƒ%…=2= …= "%!%…*=2a 2! K"= �= KA�� …=L-�=�*% …= 20 �� C%� “A“��…=2= C%"A!.…%“2 …= C%*!,"…%2% C%*!,2,�.

n2"%�… "=…� …= C�%“*, C%*!,",

o!, C!%�*2,!=…�2% …= C%*!,"…=2= *%…“2!3*
,  2! K"= �= “� "ƒ�
=2 C%� "…,
=…,�:
 

“2=2,*=2= (…%“�?=2= “C%“%K…%“2 …= C%!*,"…=2= *%…“2!3*�,  , 3“2%L�,"%“22= ѝ …= …=2%"=!"=…� %2 " 2A!);

%2"%�… "=…�2% …= C%*!,"= , ,ƒ,“*"=…, 2= *A
 .,�!%,ƒ%�=�,%……=2= 
�
K!=…=;

,ƒ,“*"=…, 2= *A
 -,ƒ,��“*,2� .=!=*2�!,“2,*, …= *%…“2!3*�, 2=: "�=›…%“2,  2%C�%,ƒ%�=�,  , 	3
%,ƒ%�=�, ;

,ƒ,“*"=…, 2= ƒ= C%›=!…= K�ƒ%C=“…%“2;

,ƒC%�ƒ"=…�2% …= C%*!,"= - �=�, ?� “� .%�, C% …��% ,�, …�,  �=�, � C!��",��…% %ƒ���… "=…�;

=!.,2�*23!…=2= ",ƒ, 

o%*!,"…%2% C%*!,2,� 2! K"= �= ,
= �%“2=2A�…% �%K!= 3“2%L�,"%“2, *=*2% …= C%“2% ……%, 2=*= , …= C!%
�…�,"% …=2%"=!"=…�. Š=ƒ, -3…*�,  “� ,ƒCA�… "= 

%“…%"…% %2 “�%�"�2� C%� C%*!,"…%2% C%*!,2,�,  *%,2% C%�
=2 …=2%"=!"=…�2% , �% !=ƒC!���� 2 "A!.3 C%*!,"…=2= …%“�?= *%…“2!3*�, . o%*!,"A2 2! K"= 

�= � 3“2%L�," …= “,�=2= …= " 2A!=. r“2%L�,"%“22= …= " 2A! � %“,�3!�…= *=*2% %2 "!Aƒ*=2= 
�›�3 "“�*, “�%L …= C%*!,"…=2= *%…“23*�,  (“A“ ƒ=��C"=…� 

,�, 
�.=…,�…% ƒ=*!�C"=…�),  2=*= , %2 �!=",2=�…%2% …=2%"=!"=…� %2 ƒ=
=ƒ*=2=, K=�=“2!%",  “�%L ,�, C%*!,"…=2= …=“2,�*=. q2%L…%“2,2� …= …=2%"=!"=…�-

2% %2 " 2A!= “� ,ƒ�,“� "=2 (",› …=!��K= …%
�! 3 ƒ= %“…%"…,2� C%�%›�…,  ƒ= C!%�*2,!=…� …= *%…“2!3*�,,2� …= “2!%�›,2� , ƒ= "Aƒ��L“2",�2% "A!.3 

2 . , …%!
=2," adq EN 1991-1-1-4). q,�=2= …= …=� �=…�2% “� C%",	="= C% K,�=2= , C% K%!�%"�2� …= C%*!,"= , 2=
 2! K"= �= “� 3"��,�, K!% 2 …= 


�.=…,�…,2� ƒ=."=?=…,  ,�, �= “� 3"��,�, ��K��,…=2= …= ƒ=
=ƒ*=2=. Š�ƒ, “2%L…%“2, “= “C��,-,�…, ƒ= "“ *= ��…= “�!=�= , “� C%�3�="=2 �!�ƒ ,…�,",�3-

=�…, ,ƒ�,“��…, ,  " *%,2% “� "ƒ�
=2 C%� "…,
=…,� ",“%�,…=2= …= “�!=�=2=, "�2!%"=2=2= ƒ%…= " *% 2% “� …=
,!= %K�*2A2, *%…-,�3!=�, 2= …= C%*!,"= , 

�!. 

g= 
�.=…,�…%2% ƒ=*!�C"=…� …= .,�!%,ƒ%�=�, 2= 2! K"= �= “� …=C!=", C�=… ƒ= ƒ=*!�C"=…�2%. t3…*�, 2= …= .,�!%,ƒ%�=�,%……=2= 
�
!=…= � �= C!��C=ƒ-

"= %2 C!%…,*"=…�2% …= �A›�%"…, "%�, "A" "A2!�	…%2% C!%“2!=…“2"% …= “�!=�=2=2= , " C%*!,"…,2� “�%�"� …=� …%“�?=2= *%…“2!3*�, . b=›…% � C%*!,"…%-

2% C%*!,2,� �= KA�� %2"%�…�…% C!=",�…% , �!�…=›…,2� ���
�…2, �= “= �%K!� C%“2="�…, , C�A2…% “"A!ƒ=…, “ .,�!%,ƒ%�=�, 2=.

o!=",�…% C!%�*2,!=…� …= “2!3*23!=2= …= C�%“*,2� C%*!,", 

 

 
g= “�!=�, “A“ “!��…%%K�
…= 

"A2!�	…= 2�
C�!=23!=  Ɵi≥ 15oC

g= “�!=�, “A“ “!��…%%K��…= 

"A2!��…= 2��C�!=23!= Ɵi≤ 15oC

0,25

0,32

o% )
.19 %2 m=!��K= N 7 …�%K.%�,�% � “�!=�,2� �= “� C!%�*2,!=2 , ,ƒCA
… "=2 2=*=, �� �= � …=CA
…% �
��,…,!=…= "Aƒ�%›…%“22= ƒ= 

C% "= …= *%…��…ƒ " “�!=�…,2� %�!=›�=?, *%…“2!3*�,,, =*% 2%"= ?� …=!3�, 2%C
,……=2= ,ƒ%
=�,  ,
, 32%L�,"%“22= …= *%…“2!3*�, 2=. 0�
, 

“� �= “� 3�A
›, ›,"%2= …= “�!=�=2= �!�ƒ !��3
,!=…� 2��C�!=23!=2= …= "A2!��…=2= C%"A!.…%“2, *% 2% � %“…%"…= C!,�,…= ƒ= C% "=2= …= 

*%…��…ƒ. o% 2%ƒ, …=�,… “� C!��%2"!=2 "= %K!=ƒ3"=…�2% …= C
�“�… , …= C!%��…, " %K��= …= “2!3*23!…,2� �=2�!,=
,, C%!=�, 2%"=, �� C!, 

C%�
A?=…� …=  "%�= “� …=!3�="= ��.=…,�…=2= ,� 3“2%L�,"%“2 , “2=K,
…%“2. g= �= “� …=�=
, *%…��…ƒA2 " %�!=›�=?=2= *%…“2!3*�, , 

2! K"= �= “� %�!=…,�, C!%…,*"=…�2% …= "
=�= " …� . b
=�=2= " “�!=�=2= ,�"= %“…%"…% %2 %2%C
 ��,2� C!%“2!=…“2"=. `*% 2��C�!=23!=2= 

"A" "A2!��…,2� C%"A!.…%“2, …= %�!=›�=?=2= *%…“2!3*23!=2= “C=�…� C%� "2%�*=2= …= %!%“ "=…�"* “� C% " "= *%…��…ƒ " “2!3*23!=2=. b 

2%ƒ, “
3�=L � �%“2=2A�…% �= “� C%“2=", …3›…=2=  2%C
%,ƒ%
=�, , �!�ƒ *% 2% �= “� !��3
,!= 2��C�!=23!=2= , C% 2%ƒ, …=�,… ?� “� ,ƒ*
��, 

"Aƒ�%›…%“22= ƒ= C% "=2= …= *%…��…ƒ, = " C%“
��“2",� , …= C
�“�…. p�ƒ3
2=2A2 “
�� 2%C
%,ƒ%
,!=…�2% 2! K"= �= “� “!="…, “ �,…,�=
…% 

…�%K.%�,�=2= “2%L…%“2, ,ƒ!=ƒ�…= " 0C. Š=ƒ, C!%���3!= C%*=ƒ"= 
,C“=2= …= C%"A!.…%“2�… *%…��…ƒ, *%L2% �%›� �= C!��,ƒ",*= C% "=2= …= 

C
�“�….

* qA?�“2"3"= C!���
…= *%…��…2!=�,  …= "%�…= C=!= "A" "Aƒ�3.=, C!, *% 2% …=“2AC"= …=“,?=…� , C%-…=2=2A�…%2% L 3"�
,��…,� C!, %K,*…%-

"�…, 3“
%",  � …�"Aƒ�%›…%. m= !=ƒ
,�…, 2��C�!=23!, “A%2"�2“2"=2 !=ƒ
,�…, �=*“,�=
…, *%…��…2!=�,, …= "%�…= C=!=. qA%2…%��…,�2% 

��›�3 …=
,�…=2= "Aƒ�3�…= "
=�= , �=*“,�=
…% "Aƒ�%›…=2= C!, “A%2"�2…=2=  2��C�!=23!= “� …=!,�=Bœ ">%2…%“,2�
…= "Aƒ�3�…= "
=›…%“2"B 

(nbb). 

Š��C�!=23!=2=,  C!, *% 2% %2…%“,2�
…=2= "
=›…%“2 …= "Aƒ�3.= �%“2,�= 100% , …=“2AC"= *%…��…ƒ=�,  “� …=!,�= ">2%�*= …= %!%“ "=…�"B.

Š%C�,……, 
%“2%"� 
Š%C
,……,2� �%“2%"� C!��“2="
 "=2 “C��,-,�…, �=“2, %2 %�!=›�=?=2= *%…“2!3*�,  …= “�!=�=2=, C!�ƒ *%,2% 2%C
,……,2� ƒ=�3K, “= %“%K�…% 

�%
��,. m=L-��“2,2� *!,2,�…, ��“2= " ��…= “�!=�= “= "�!2,*=
…,2� ,
, .%!,ƒ%…2=
…, “2%�=…�…, ,
, K�2%…%", �
���…2, …= *%…“2!3*�, 2= 

, *%…“2!3*2,"…,2� "!Aƒ*,2� ��›�3 �=2�!,=
, “ !=ƒ
,�…, *%�-,�,�…2, …= 2%C
%C!��,…="=…� - …=C!,��! ��“2=2= …= C!�*A“"=…�2% …= 

%�!=›�=?=2= *%…“2!3*�,  %2 …=C!��…, "C!%…,*"=…, " (C%*!,"…, C!%ƒ%!�,, %K�!
,.2,, “A%!A›�…,  ƒ= %2%C
�…,� , "�…2,
=�,  , �!.). 

n“…%"…, 2 C!%��…2 3"!�›�=…, 2= …= %�!=›�=?,2� *%…“2!3*�,, , "Aƒ…,*…=
, �“2�2,��“*,2� C!%K
��, C% “�!=�,2� “= “
��“2",� …= 

2%C
,……, �%“2%"�. g= 2%"= � …�%K.%�,�% �= “� %C!���
 2 ƒ%…,2� “ !=ƒ
,�…, *!,2,�…, 2��C�!=23!…, “2%L…%“2,, *=2% " 2 . “� %2*!, 2 

…=L-…,“*,2� "A2!��…, 2��C�!=23!,. m=L-
�“…%2% !���…,� ƒ= %2“2!=… "=…� …= 2%C
,……,2� �%“2%"� � *=2% “� %“,�3!, ��,……% …,"% …= 

2%C
,……= ƒ=?,2= …= � 
=2= C%"A!.…%“2 �!�ƒ C%“2=" …� …= 2%C
%,ƒ%
=�,  “ �%“2=2A�…= ��K�
,…=.

n2 -,ƒ,*%-��.=…,�…= �
��…= 2%�*=, C
%“*,2� C%*!,",2� 2! K"= �= ,�=2 “
��…,2� .=!=*2�!,“2,*,: 

�%“2=2A��… *%�-,�,�…2 …= 2%C
%C!��,…="=…� U < 0,25

K=
=…“ ��›�3 =*2,"…%2% C!��=."=…� …= *%…��…ƒ= , ��…%"!���……% “ 2%"= K�ƒC!�C 2“2"�…%2% C!��,…="=…� …= "%�…,2� C=!,

…� 2! K"= �= “� �%C3“*= *%…��…ƒ …= C%"A!.…%“22= ,
, " “
%�"�2� ,ƒ�!=›�=?, C%*!,"…=2= *%…“2!3*�, 

2! K"= �= “� %“,�3!, “�ƒ%……= “2=K,
…%“2 …= 2��C�!=23!=2= , "
=›…%“22= …= "Aƒ�3.= " “2!=�=2=.
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h…-%!�=�,  " 2�.…,��“*,  
,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!, 

j
=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

A1

qC��,=�…, C!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,",

g"3*%,ƒ%�=�,%……, .=!=*2�!,“2,*,

n�…�3“2%L�,"%“2

n�…�3“2%L�,"%“22= …= “�!=�…,2� %�!=›�=?, *%…“2!3*�,, 

“� .=!=*2�!,ƒ,!= “ C%… 2,�2% "c!=…,�= …= %�…�3“2%L�,-

"%“2". Š  …� ƒ=",“, %2 �%!,�%“22= (*
=“= C% !�=*�,  …= 

%�A…) …= %2��
…,2� �
���…2,, = ƒ=“ �= � 
=2= ,� “2!3*23!-

…= “,“2��=.   

g= C
%“*,2� C%*!,", *=2% %�!=›�=?, “�!=�…, “,“2��, 

“A?% “� .=!=*2�!,ƒ,!=2 “ *
=“ …= %�…�3“%L�,"%“2 "REI"œ, 

*A��2%:

"R" � *!,2�!,L ƒ= …%“�?= “C%“%K…%“2;

"E" � *!,2�!,L ƒ= …�C!%…,�=��%“2;

"I" � *!,2�!,L ƒ= 2%C
%,ƒ%
,!=?= “C%“%K…%“2;

j=2% � 
% *%�=2% �%"%!,� ƒ= j
=“ …= %�…�3“2%L�,"%“2,  �%"%!,� ƒ= “2%L…%“2,  *% 2% C!��“2="
 "= "!���2% " �,…32, (…=C!,��!: REI 30/60) 

- C!�ƒ *%�2% “�!=�…,2� *%…“2!3*�,"…, �
���…2, ƒ=C=ƒ"=2 …%“�?=2= “, ,
, %�!=›�=?= “C%“%K…%“2 " 3“
%",  …= C%›=!. Š�“2"=…�2% “ %�A… 

…= C%*!,"…,2� “,“2��, “� ,ƒ"A!�"= “A�
=“…% “2!,*2…, *!,2�!,,, *=2% -3…*�,%…=
…,2� C=!=��2!, …= “,“2��,2� “= “C��,-,�…, ƒ= "“ *% 

��…% ,ƒC,2"=…�.

b %C,“=…,�2% …= “,“2��=2= ƒ=�A
›,2�
…% “� %C,“"=  “…% ",�= …= 2%C
%,ƒ%
=�, 2=, %K��…=2= ѝ C
A2!…%“2 , ��K�
,…=2= …= “
% 2/“
%�"�-

2�.

Š��=2= ƒ= o%›=!…=2= K�ƒ%C=“…%“2 …= C�%“*,2� C%*!,", � %2 %“%K�…% ƒ…=��…,� ƒ=:

�%
��,2� C%*!,"…, C%"A!.…%“2,, *%,2% 2! K"= �= KA�=2 �%CA
…,2�
…% !=ƒ��
�…, …= %2��
…, 3�=“2A�,,  *=2% C!�"=…2,"…= � !*= " 

“
3�=L …= "Aƒ…,*"=…� …= C%›=! 

C%*!,",,  �% *%,2% " “A“��“2"% ,�= ",“%*, “�!=�,.

K�ƒC!�C 2“2"�…= �*“C
%=2=�,  …= %K�*2= K�ƒ !,“* %2 C%›=!

o!%�*2,!=…�2% …= 3�=“2A�, ƒ= �%“2AC , �",›�…,� C% C%*!,"= (“�!",ƒ…, CA2�*,) � %2 %“%K�…% ƒ…=��-
…,� ƒ=: 

K�ƒ%C=“…%2% ,ƒ"A!�"=…� …= !�",ƒ,%……, ��L…%“2, C% C%*!,"=; 

C!��C=ƒ"=…� …= “
%�"�2� %2 C%*!,"…=2= *%…“2!3*�, , *%,2% “= “ ,ƒ%
,!=?= -3…*�,  (.,�!%,ƒ%
=�, , 2%C
%,ƒ%
=�, ) %2 …=!=… "=…� 

C% "!��� …= ��L…%“2,2� C% C%��!A›*=2= …= C%*!,"=.

n2 �
��…= 2%�*= …= ƒ"3*%,ƒ%
=�, , “2!3*23!=2= …= C
%“*,  C%*!," 
2! K"= �= %2�%"=!  …= �,…,�=
…,2� ,ƒ,“*"=…,  ƒ= ,ƒ%
=�,  %2 
"Aƒ�3��… �3� R' w …= %�!=›�=?,2� *%…“2!3*�,, , �����…2, …= 
“�!=�,2�, �,2,!=…, " m=!��K= N 4 ƒ= %�!=…,�="=…� …= "!��…,  �3� 
�!�ƒ �3�%,ƒ%�,!=…� …= “�!=�,2� C!, 2 .…%“2% C!%�*2,!=…� , ƒ= 
C!=",�=2= , …%!�,2� C!, ,ƒCA�…�…,�2% …= “2!%�›,2� C% %2…%��…,� 
…= �3�=, ,ƒ�A�"=… C% "!��� …= “2!%,2��“2"%2%
j%�=2% �%"%!,� ƒ= ƒ"3*%,ƒ%�=�,%……, .=!=*2�!,“2,*, …= C�%“*, 
C%*!,", “� *%��…2,!=2 �"� %“…%"…, -3…*�,, - ƒ=?,2= %2 "A…��… 
"Aƒ�3��… �3� , =*3“2,�…, .=!=*2�!,“2,*, …= C%*!,"…=2= *%…“2!3*-
�, . g= �= “� %“,�3!, …=L-�%K!= ƒ=?,2= %2 �3� , �%K!= =*3“2,*=, 
2! K"= �= “� ,ƒK�!=2 “C��,-,�…, �=2�!,=�,, *%,2% C%��A?=2 
%C!�����…, ƒ"3*%", ��“2%2,.

o!%�*2,!=…�2% …= � �=2= C%*!,"…= “,“2��= 2! K"= �= %2�%"=!  …= 
,ƒ,“*"=…, 2= ƒ= �3�%,ƒ%�=�, , C%“!��“2"%� “C%“%K…%“22= …= “2!3*23!=2= �= “C,!= C!��="=…�2% …= ƒ"3*= %2"A… - …="A2!�. n?� …= 
CA!"%…=�=��… �2=C %2 �,ƒ=L…= …= “�!=�=2= 2! K"= �= KA�� ,ƒK!=…=2= C!=",�…=2= “,“2��=, *% 2% �= �=!=…2,!= KA��?,  *%�-%!2 …= %K,2=-
"=…� …= %K�*2= “��� "A"�›�=…�2% �3 " �*“C�%=2=�, . g=?,2=2= …= “�!=�, %2 �3�, �,L2% ,ƒ2%�…,* � ,ƒ"A… 2 ., “� %C!����  " ƒ=",“,�%“2 
%2:
1. ,ƒK!=…%2% ��“2%C%�%›�…,� …= “�!=�=2= C% %2…%��…,� …= �3�= " 3!K=…,ƒ,!=…,2� 2�!,2%!,, , !=ƒ�,�…,2� 3“2!%L“2"�…, ƒ%…,;
2. C!��",›�=…%2% !=ƒC!�����…,� (!=ƒC%�=�=…� …= C%��?�…, 2= “ �!=…,�…, “2%L…%“2, …= C%*=ƒ=2��,2� ƒ= �3�);
3. ƒ"3*%,ƒ%�=�, 2= …= "A…�…,2� %�!=›�=?, *%…“2!3*�,, , �����…2, …= “�!=�=2=.
(2) l�!*, ƒ= ƒ=?,2= %2 �3� “� C!��",›�=2 ƒ=�A�›,2��…% C!, ,ƒ2%�…,*= …= �3�, *%�=2% , �%*%�*%2% 2%"= 2�.…,��“*, � "Aƒ�%›…%.
 c!=…,�…,2� “2%L…%“2, …= …,"%2% …= �3� " dB` " C%��?�…,  …= ›,�,?…, , %K?�“2"�…, “�!=�, “� %C!���� 2 “A��=“…% 2=K�. 1 …= C!,�%›�-
…,� № 2 %2 m=!��K= № 6 %2 2006 �. b=›…% � �= “� ƒ…=�, �� %2 “A?�“2"�…% ƒ…=��…,� � !=ƒC%�%›�…,2% …= “�!=�=2= - �=�, � " ��…2A!= 
…= �!=�=, �% …=2%"=!�…= CA2…= =!2�!, , ,�, � ,ƒ"A… �!=�=, …= .A�� ,�, " C%�,2� …= C�=…,…=, �=��� %2 �3�= …= �,",�,ƒ=�, 2=.

 λ  = 0,040 W/mKDSmartRoof TOP CTF 1     

h…-%!�=�,  " 2�.…,��“*,  �,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!, 

j�=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

j�,…%"�2� “ ��,…,��… …=*�%… SmartRoof TOP CTF1 “= “*%“�…, C�%�, “ ",“%*= C�A2…%“2, 
C!%,ƒ"���…, %2 “"A!ƒ=…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� 
“= .,�!%-%K……, C% � �%2% “, …=C!��…% “���…,�.

A1

 λ  = 0,040 W/mKDSmartRoof TOP CTF 2        

j�,…%"�2� “ �"%�… …=*�%… SmartRoof TOP CTF2 “= “*%“�…, C�%�, “ ",“%*= C�A2…%“2, C!%,ƒ"�-
��…, %2 “"A!ƒ=…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� “= 
.,�!%-%K……, C% � �%2% “, …=C!��…% “���…,�.     

 

h…-%!�=�,  " 2�.…,��“*,  �,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!,  

j�=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

A1

λ  = 0,040 W/mKDSmartRoof WE         

o!%�3*2A2 SmartRoof We “= K%!�%", .%�*�!, , ƒ=CA�"=?, C!%-,�,, C!%,ƒ"���…, %2  “"A!ƒ=-
…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� “= .,�!%-%K……, C% 
� �%2% “, …=C!��…% “���…,�.               
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h…-%!�=�,  " 2�.…,��“*,  
,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!, 

j
=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

A1

qC��,=�…, C!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,",

g"3*%,ƒ%�=�,%……, .=!=*2�!,“2,*,

n�…�3“2%L�,"%“2

n�…�3“2%L�,"%“22= …= “�!=�…,2� %�!=›�=?, *%…“2!3*�,, 

“� .=!=*2�!,ƒ,!= “ C%… 2,�2% "c!=…,�= …= %�…�3“2%L�,-

"%“2". Š  …� ƒ=",“, %2 �%!,�%“22= (*
=“= C% !�=*�,  …= 

%�A…) …= %2��
…,2� �
���…2,, = ƒ=“ �= � 
=2= ,� “2!3*23!-

…= “,“2��=.   

g= C
%“*,2� C%*!,", *=2% %�!=›�=?, “�!=�…, “,“2��, 

“A?% “� .=!=*2�!,ƒ,!=2 “ *
=“ …= %�…�3“%L�,"%“2 "REI"œ, 

*A��2%:

"R" � *!,2�!,L ƒ= …%“�?= “C%“%K…%“2;

"E" � *!,2�!,L ƒ= …�C!%…,�=��%“2;

"I" � *!,2�!,L ƒ= 2%C
%,ƒ%
,!=?= “C%“%K…%“2;

j=2% � 
% *%�=2% �%"%!,� ƒ= j
=“ …= %�…�3“2%L�,"%“2,  �%"%!,� ƒ= “2%L…%“2,  *% 2% C!��“2="
 "= "!���2% " �,…32, (…=C!,��!: REI 30/60) 

- C!�ƒ *%�2% “�!=�…,2� *%…“2!3*�,"…, �
���…2, ƒ=C=ƒ"=2 …%“�?=2= “, ,
, %�!=›�=?= “C%“%K…%“2 " 3“
%",  …= C%›=!. Š�“2"=…�2% “ %�A… 

…= C%*!,"…,2� “,“2��, “� ,ƒ"A!�"= “A�
=“…% “2!,*2…, *!,2�!,,, *=2% -3…*�,%…=
…,2� C=!=��2!, …= “,“2��,2� “= “C��,-,�…, ƒ= "“ *% 

��…% ,ƒC,2"=…�.

b %C,“=…,�2% …= “,“2��=2= ƒ=�A
›,2�
…% “� %C,“"=  “…% ",�= …= 2%C
%,ƒ%
=�, 2=, %K��…=2= ѝ C
A2!…%“2 , ��K�
,…=2= …= “
% 2/“
%�"�-

2�.

Š��=2= ƒ= o%›=!…=2= K�ƒ%C=“…%“2 …= C�%“*,2� C%*!,", � %2 %“%K�…% ƒ…=��…,� ƒ=:

�%
��,2� C%*!,"…, C%"A!.…%“2,, *%,2% 2! K"= �= KA�=2 �%CA
…,2�
…% !=ƒ��
�…, …= %2��
…, 3�=“2A�,,  *=2% C!�"=…2,"…= � !*= " 

“
3�=L …= "Aƒ…,*"=…� …= C%›=! 

C%*!,",,  �% *%,2% " “A“��“2"% ,�= ",“%*, “�!=�,.

K�ƒC!�C 2“2"�…= �*“C
%=2=�,  …= %K�*2= K�ƒ !,“* %2 C%›=!

o!%�*2,!=…�2% …= 3�=“2A�, ƒ= �%“2AC , �",›�…,� C% C%*!,"= (“�!",ƒ…, CA2�*,) � %2 %“%K�…% ƒ…=��-
…,� ƒ=: 

K�ƒ%C=“…%2% ,ƒ"A!�"=…� …= !�",ƒ,%……, ��L…%“2, C% C%*!,"=; 

C!��C=ƒ"=…� …= “
%�"�2� %2 C%*!,"…=2= *%…“2!3*�, , *%,2% “= “ ,ƒ%
,!=?= -3…*�,  (.,�!%,ƒ%
=�, , 2%C
%,ƒ%
=�, ) %2 …=!=… "=…� 

C% "!��� …= ��L…%“2,2� C% C%��!A›*=2= …= C%*!,"=.

n2 �
��…= 2%�*= …= ƒ"3*%,ƒ%
=�, , “2!3*23!=2= …= C
%“*,  C%*!," 
2! K"= �= %2�%"=!  …= �,…,�=
…,2� ,ƒ,“*"=…,  ƒ= ,ƒ%
=�,  %2 
"Aƒ�3��… �3� R' w …= %�!=›�=?,2� *%…“2!3*�,, , �����…2, …= 
“�!=�,2�, �,2,!=…, " m=!��K= N 4 ƒ= %�!=…,�="=…� …= "!��…,  �3� 
�!�ƒ �3�%,ƒ%�,!=…� …= “�!=�,2� C!, 2 .…%“2% C!%�*2,!=…� , ƒ= 
C!=",�=2= , …%!�,2� C!, ,ƒCA�…�…,�2% …= “2!%�›,2� C% %2…%��…,� 
…= �3�=, ,ƒ�A�"=… C% "!��� …= “2!%,2��“2"%2%
j%�=2% �%"%!,� ƒ= ƒ"3*%,ƒ%�=�,%……, .=!=*2�!,“2,*, …= C�%“*, 
C%*!,", “� *%��…2,!=2 �"� %“…%"…, -3…*�,, - ƒ=?,2= %2 "A…��… 
"Aƒ�3��… �3� , =*3“2,�…, .=!=*2�!,“2,*, …= C%*!,"…=2= *%…“2!3*-
�, . g= �= “� %“,�3!, …=L-�%K!= ƒ=?,2= %2 �3� , �%K!= =*3“2,*=, 
2! K"= �= “� ,ƒK�!=2 “C��,-,�…, �=2�!,=�,, *%,2% C%��A?=2 
%C!�����…, ƒ"3*%", ��“2%2,.

o!%�*2,!=…�2% …= � �=2= C%*!,"…= “,“2��= 2! K"= �= %2�%"=!  …= 
,ƒ,“*"=…, 2= ƒ= �3�%,ƒ%�=�, , C%“!��“2"%� “C%“%K…%“22= …= “2!3*23!=2= �= “C,!= C!��="=…�2% …= ƒ"3*= %2"A… - …="A2!�. n?� …= 
CA!"%…=�=��… �2=C %2 �,ƒ=L…= …= “�!=�=2= 2! K"= �= KA�� ,ƒK!=…=2= C!=",�…=2= “,“2��=, *% 2% �= �=!=…2,!= KA��?,  *%�-%!2 …= %K,2=-
"=…� …= %K�*2= “��� "A"�›�=…�2% �3 " �*“C�%=2=�, . g=?,2=2= …= “�!=�, %2 �3�, �,L2% ,ƒ2%�…,* � ,ƒ"A… 2 ., “� %C!����  " ƒ=",“,�%“2 
%2:
1. ,ƒK!=…%2% ��“2%C%�%›�…,� …= “�!=�=2= C% %2…%��…,� …= �3�= " 3!K=…,ƒ,!=…,2� 2�!,2%!,, , !=ƒ�,�…,2� 3“2!%L“2"�…, ƒ%…,;
2. C!��",›�=…%2% !=ƒC!�����…,� (!=ƒC%�=�=…� …= C%��?�…, 2= “ �!=…,�…, “2%L…%“2, …= C%*=ƒ=2��,2� ƒ= �3�);
3. ƒ"3*%,ƒ%�=�, 2= …= "A…�…,2� %�!=›�=?, *%…“2!3*�,, , �����…2, …= “�!=�=2=.
(2) l�!*, ƒ= ƒ=?,2= %2 �3� “� C!��",›�=2 ƒ=�A�›,2��…% C!, ,ƒ2%�…,*= …= �3�, *%�=2% , �%*%�*%2% 2%"= 2�.…,��“*, � "Aƒ�%›…%.
 c!=…,�…,2� “2%L…%“2, …= …,"%2% …= �3� " dB` " C%��?�…,  …= ›,�,?…, , %K?�“2"�…, “�!=�, “� %C!���� 2 “A��=“…% 2=K�. 1 …= C!,�%›�-
…,� № 2 %2 m=!��K= № 6 %2 2006 �. b=›…% � �= “� ƒ…=�, �� %2 “A?�“2"�…% ƒ…=��…,� � !=ƒC%�%›�…,2% …= “�!=�=2= - �=�, � " ��…2A!= 
…= �!=�=, �% …=2%"=!�…= CA2…= =!2�!, , ,�, � ,ƒ"A… �!=�=, …= .A�� ,�, " C%�,2� …= C�=…,…=, �=��� %2 �3�= …= �,",�,ƒ=�, 2=.

 λ  = 0,040 W/mKDSmartRoof TOP CTF 1     

h…-%!�=�,  " 2�.…,��“*,  �,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!, 

j�=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

j�,…%"�2� “ ��,…,��… …=*�%… SmartRoof TOP CTF1 “= “*%“�…, C�%�, “ ",“%*= C�A2…%“2, 
C!%,ƒ"���…, %2 “"A!ƒ=…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� 
“= .,�!%-%K……, C% � �%2% “, …=C!��…% “���…,�.

A1

 λ  = 0,040 W/mKDSmartRoof TOP CTF 2        

j�,…%"�2� “ �"%�… …=*�%… SmartRoof TOP CTF2 “= “*%“�…, C�%�, “ ",“%*= C�A2…%“2, C!%,ƒ"�-
��…, %2 “"A!ƒ=…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� “= 
.,�!%-%K……, C% � �%2% “, …=C!��…% “���…,�.     

 

h…-%!�=�,  " 2�.…,��“*,  �,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!,  

j�=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

A1

λ  = 0,040 W/mKDSmartRoof WE         

o!%�3*2A2 SmartRoof We “= K%!�%", .%�*�!, , ƒ=CA�"=?, C!%-,�,, C!%,ƒ"���…, %2  “"A!ƒ=-
…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� “= .,�!%-%K……, C% 
� �%2% “, …=C!��…% “���…,�.               
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h…-%!�=�,  " 2�.…,��“*,  
,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!, 

j
=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

A1

qC��,=�…, C!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,",

g"3*%,ƒ%�=�,%……, .=!=*2�!,“2,*,

n�…�3“2%L�,"%“2

n�…�3“2%L�,"%“22= …= “�!=�…,2� %�!=›�=?, *%…“2!3*�,, 

“� .=!=*2�!,ƒ,!= “ C%… 2,�2% "c!=…,�= …= %�…�3“2%L�,-

"%“2". Š  …� ƒ=",“, %2 �%!,�%“22= (*
=“= C% !�=*�,  …= 

%�A…) …= %2��
…,2� �
���…2,, = ƒ=“ �= � 
=2= ,� “2!3*23!-

…= “,“2��=.   

g= C
%“*,2� C%*!,", *=2% %�!=›�=?, “�!=�…, “,“2��, 

“A?% “� .=!=*2�!,ƒ,!=2 “ *
=“ …= %�…�3“%L�,"%“2 "REI"œ, 

*A��2%:

"R" � *!,2�!,L ƒ= …%“�?= “C%“%K…%“2;

"E" � *!,2�!,L ƒ= …�C!%…,�=��%“2;

"I" � *!,2�!,L ƒ= 2%C
%,ƒ%
,!=?= “C%“%K…%“2;

j=2% � 
% *%�=2% �%"%!,� ƒ= j
=“ …= %�…�3“2%L�,"%“2,  �%"%!,� ƒ= “2%L…%“2,  *% 2% C!��“2="
 "= "!���2% " �,…32, (…=C!,��!: REI 30/60) 

- C!�ƒ *%�2% “�!=�…,2� *%…“2!3*�,"…, �
���…2, ƒ=C=ƒ"=2 …%“�?=2= “, ,
, %�!=›�=?= “C%“%K…%“2 " 3“
%",  …= C%›=!. Š�“2"=…�2% “ %�A… 

…= C%*!,"…,2� “,“2��, “� ,ƒ"A!�"= “A�
=“…% “2!,*2…, *!,2�!,,, *=2% -3…*�,%…=
…,2� C=!=��2!, …= “,“2��,2� “= “C��,-,�…, ƒ= "“ *% 

��…% ,ƒC,2"=…�.

b %C,“=…,�2% …= “,“2��=2= ƒ=�A
›,2�
…% “� %C,“"=  “…% ",�= …= 2%C
%,ƒ%
=�, 2=, %K��…=2= ѝ C
A2!…%“2 , ��K�
,…=2= …= “
% 2/“
%�"�-

2�.

Š��=2= ƒ= o%›=!…=2= K�ƒ%C=“…%“2 …= C�%“*,2� C%*!,", � %2 %“%K�…% ƒ…=��…,� ƒ=:

�%
��,2� C%*!,"…, C%"A!.…%“2,, *%,2% 2! K"= �= KA�=2 �%CA
…,2�
…% !=ƒ��
�…, …= %2��
…, 3�=“2A�,,  *=2% C!�"=…2,"…= � !*= " 

“
3�=L …= "Aƒ…,*"=…� …= C%›=! 

C%*!,",,  �% *%,2% " “A“��“2"% ,�= ",“%*, “�!=�,.

K�ƒC!�C 2“2"�…= �*“C
%=2=�,  …= %K�*2= K�ƒ !,“* %2 C%›=!

o!%�*2,!=…�2% …= 3�=“2A�, ƒ= �%“2AC , �",›�…,� C% C%*!,"= (“�!",ƒ…, CA2�*,) � %2 %“%K�…% ƒ…=��-
…,� ƒ=: 

K�ƒ%C=“…%2% ,ƒ"A!�"=…� …= !�",ƒ,%……, ��L…%“2, C% C%*!,"=; 

C!��C=ƒ"=…� …= “
%�"�2� %2 C%*!,"…=2= *%…“2!3*�, , *%,2% “= “ ,ƒ%
,!=?= -3…*�,  (.,�!%,ƒ%
=�, , 2%C
%,ƒ%
=�, ) %2 …=!=… "=…� 

C% "!��� …= ��L…%“2,2� C% C%��!A›*=2= …= C%*!,"=.

n2 �
��…= 2%�*= …= ƒ"3*%,ƒ%
=�, , “2!3*23!=2= …= C
%“*,  C%*!," 
2! K"= �= %2�%"=!  …= �,…,�=
…,2� ,ƒ,“*"=…,  ƒ= ,ƒ%
=�,  %2 
"Aƒ�3��… �3� R' w …= %�!=›�=?,2� *%…“2!3*�,, , �����…2, …= 
“�!=�,2�, �,2,!=…, " m=!��K= N 4 ƒ= %�!=…,�="=…� …= "!��…,  �3� 
�!�ƒ �3�%,ƒ%�,!=…� …= “�!=�,2� C!, 2 .…%“2% C!%�*2,!=…� , ƒ= 
C!=",�=2= , …%!�,2� C!, ,ƒCA�…�…,�2% …= “2!%�›,2� C% %2…%��…,� 
…= �3�=, ,ƒ�A�"=… C% "!��� …= “2!%,2��“2"%2%
j%�=2% �%"%!,� ƒ= ƒ"3*%,ƒ%�=�,%……, .=!=*2�!,“2,*, …= C�%“*, 
C%*!,", “� *%��…2,!=2 �"� %“…%"…, -3…*�,, - ƒ=?,2= %2 "A…��… 
"Aƒ�3��… �3� , =*3“2,�…, .=!=*2�!,“2,*, …= C%*!,"…=2= *%…“2!3*-
�, . g= �= “� %“,�3!, …=L-�%K!= ƒ=?,2= %2 �3� , �%K!= =*3“2,*=, 
2! K"= �= “� ,ƒK�!=2 “C��,-,�…, �=2�!,=�,, *%,2% C%��A?=2 
%C!�����…, ƒ"3*%", ��“2%2,.

o!%�*2,!=…�2% …= � �=2= C%*!,"…= “,“2��= 2! K"= �= %2�%"=!  …= 
,ƒ,“*"=…, 2= ƒ= �3�%,ƒ%�=�, , C%“!��“2"%� “C%“%K…%“22= …= “2!3*23!=2= �= “C,!= C!��="=…�2% …= ƒ"3*= %2"A… - …="A2!�. n?� …= 
CA!"%…=�=��… �2=C %2 �,ƒ=L…= …= “�!=�=2= 2! K"= �= KA�� ,ƒK!=…=2= C!=",�…=2= “,“2��=, *% 2% �= �=!=…2,!= KA��?,  *%�-%!2 …= %K,2=-
"=…� …= %K�*2= “��� "A"�›�=…�2% �3 " �*“C�%=2=�, . g=?,2=2= …= “�!=�, %2 �3�, �,L2% ,ƒ2%�…,* � ,ƒ"A… 2 ., “� %C!����  " ƒ=",“,�%“2 
%2:
1. ,ƒK!=…%2% ��“2%C%�%›�…,� …= “�!=�=2= C% %2…%��…,� …= �3�= " 3!K=…,ƒ,!=…,2� 2�!,2%!,, , !=ƒ�,�…,2� 3“2!%L“2"�…, ƒ%…,;
2. C!��",›�=…%2% !=ƒC!�����…,� (!=ƒC%�=�=…� …= C%��?�…, 2= “ �!=…,�…, “2%L…%“2, …= C%*=ƒ=2��,2� ƒ= �3�);
3. ƒ"3*%,ƒ%�=�, 2= …= "A…�…,2� %�!=›�=?, *%…“2!3*�,, , �����…2, …= “�!=�=2=.
(2) l�!*, ƒ= ƒ=?,2= %2 �3� “� C!��",›�=2 ƒ=�A�›,2��…% C!, ,ƒ2%�…,*= …= �3�, *%�=2% , �%*%�*%2% 2%"= 2�.…,��“*, � "Aƒ�%›…%.
 c!=…,�…,2� “2%L…%“2, …= …,"%2% …= �3� " dB` " C%��?�…,  …= ›,�,?…, , %K?�“2"�…, “�!=�, “� %C!���� 2 “A��=“…% 2=K�. 1 …= C!,�%›�-
…,� № 2 %2 m=!��K= № 6 %2 2006 �. b=›…% � �= “� ƒ…=�, �� %2 “A?�“2"�…% ƒ…=��…,� � !=ƒC%�%›�…,2% …= “�!=�=2= - �=�, � " ��…2A!= 
…= �!=�=, �% …=2%"=!�…= CA2…= =!2�!, , ,�, � ,ƒ"A… �!=�=, …= .A�� ,�, " C%�,2� …= C�=…,…=, �=��� %2 �3�= …= �,",�,ƒ=�, 2=.

 λ  = 0,040 W/mKDSmartRoof TOP CTF 1     

h…-%!�=�,  " 2�.…,��“*,  �,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!, 

j�=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

j�,…%"�2� “ ��,…,��… …=*�%… SmartRoof TOP CTF1 “= “*%“�…, C�%�, “ ",“%*= C�A2…%“2, 
C!%,ƒ"���…, %2 “"A!ƒ=…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� 
“= .,�!%-%K……, C% � �%2% “, …=C!��…% “���…,�.

A1

 λ  = 0,040 W/mKDSmartRoof TOP CTF 2        

j�,…%"�2� “ �"%�… …=*�%… SmartRoof TOP CTF2 “= “*%“�…, C�%�, “ ",“%*= C�A2…%“2, C!%,ƒ"�-
��…, %2 “"A!ƒ=…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� “= 
.,�!%-%K……, C% � �%2% “, …=C!��…% “���…,�.     

 

h…-%!�=�,  " 2�.…,��“*,  �,“2 …= C!%�3*2= q2=…�=!2…, !=ƒ��!,  

j�=“ C% !�=*�,  …= %�A…

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,   70kPa

A1

λ  = 0,040 W/mKDSmartRoof WE         

o!%�3*2A2 SmartRoof We “= K%!�%", .%�*�!, , ƒ=CA�"=?, C!%-,�,, C!%,ƒ"���…, %2  “"A!ƒ=-
…, “A“ “,…2�2,�…= “�%�= "�=*…= %2 *=��……= �,…�!=�…= "=2=. o�%�,2� “= .,�!%-%K……, C% 
� �%2% “, …=C!��…% “���…,�.               
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Smart Roof BASE     

Smart Roof THERMAL  

λ  = 0,035 W/mKD

λ  = 0,036 W/mKD

d�K��,…=

q2=…�=!2…, !=ƒ��!, 

j�=“ !�=*�,  …= %�A… 

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

50-200 (mm)

1200 x 2000 (mm)

`1

50-200 (mm)

1200 x 2000 (mm)

A1

  

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 30kPa

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 50kPa

     

Smart Roof NORM λD

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

50-200 (mm)

1200 x 2000 (mm)

A1

 
 

“*%“2 …= …=2,“* C!, 10% ��-%!�=
,  - 60kPa

o!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,", o!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,",

Smart Roof BASE � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= C�A2…%“2, 
“C=�=?= *A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= ",“%*, 2��C�-
!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. p=ƒ��!,2� �3 …� 
“� C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, .  

Smart Roof THERMAL � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= 
C�A2…%“2, “C=�=?= *A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= 
",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. 
p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, .

Smart Roof NORM � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= 
C�A2…%“2, “C=�=?= *A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= 
",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. 
p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, . 

 = 0,037 W/mK

DDP 2U λD

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*
,  …= %­A…

60-200 (mm)

1200 x 2000 (mm)

A1

 
 

“*%“2 …= …=2,“* C!, 10% ��-%!�=
,  - 60kPa

DDP 2U � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ �"3“�%L…= C�A2…%“2, “C=�=?= 
*A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= ",“%*, 2��C�!=23!,, 
"%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. p=ƒ��!,2� �3 …� “� 
C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, . 

 = 0,040 W/mK

DDP 2

DDP X   

λ  = 0,040 W/mKD

λ  = 0,040 W/mKD

d�K��,…=

q2=…�=!2…, !=ƒ��!, 

j�=“ !�=*�,  …= %�A… 

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

60-200 (mm)

1200 x 2000 (mm)

`1

60-200 (mm)

1200 x 2000 (mm)

A1

  

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 70kPa

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 90kPa

LDS 35 

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

0.17 (mm)

150 x 5000 (mm)

F

 
 

o=!%C!%*3“*�,"%“2 (Sd) - 35 (m)

DDP 2 � 2"A!�= *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ �"3“�%L…= C�A2…%“2. 
o!%�3*2A2 � …��%!,�, 3“2%L�," …= ",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= 
“2=!��…� , .,�,��“*, …�32!���…. p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= �%���, 
2��C�!=23!…, *%��K=…, . 

DDP 2 � 2"A!�= *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ �"3“�%L…= C�A2…%“2. 
o!%�3*2A2 � …��%!,�, 3“2%L�," …= ",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= 
“2=!��…� , .,�,��“*, …�32!���…. p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= �%���, 
2��C�!=23!…, *%��K=…, . 

LDS 35 e �…%�%“�%L…= C%�,�2,��…%"= ���K!=…= C%�“,��…= “ �!�›= %2 -,K!%“2A*�% 
“!�?3 !=ƒ*A“"=…�. o!%ƒ!=�…= � , C!��%2"!=2 "= C!%…,*"=…�2% …= "�=�= , C=!= " 2%C�%-
,ƒ%�=�, 2=, …�ƒ=",“,�% �=�, “� ,ƒC%�ƒ"= " *%…“2!3*�,, …= “*=2�… C%*!," ,�, !="�… 
C%*!,", "�!2,*=�…, “2�…, ,�, 2="=…,. 

LDS 200

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

0.2 (mm)

150 x 5000 (mm)

E

 
 

o=!%C!%C3“*�,"%“2 (Sd) - 200 (m)

LDS 200 � �…%�%“�%L…= C%�,�2,��…%"= ���K!=…= C%�“,��…= “ �!�›= %2 -,K!%“2A*�% 
“ 2%C�%%2!=ƒ,2���…=  =�3�,…,ƒ,!=…= C%"A!.…%“2. LDS 200 C!��%2"!=2 "= C!%…,*"=…�2% 
…= "%�…= C=!= %2 "A2!��…%“22= " 2%C�%,ƒ%�=�, 2=. l%›� �= “� ,ƒC%�ƒ"= ƒ= !="…, , 
“*=2…, C%*!,"…, *%…“2!3*�,,, *=*2% , "A" "�!2,*=�…% ƒ,�=…, *%…“2!3*�,,.

Smart Roof TOP           λD

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

50-200 (mm)

1200 x 2000 (mm)

A1

 
 

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 70kPa

Smart Roof TOP � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= C�A2…%“2, 
“C=�=?= *A� �…%�% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …��%!,�, 3“2%L�," …= ",“%*, 2��C�-
!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!���…. p=ƒ��!,2� �3 …� 
“� C!%��… 2 " “�3�=L …= �%���, 2��C�!=23!…, *%��K=…, . 

 = 0,038 W/mK
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Smart Roof BASE     

Smart Roof THERMAL  

λ  = 0,035 W/mKD

λ  = 0,036 W/mKD

d�K��,…=

q2=…�=!2…, !=ƒ��!, 

j�=“ !�=*�,  …= %�A… 

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

50-200 (mm)

1200 x 2000 (mm)

`1

50-200 (mm)

1200 x 2000 (mm)

A1

  

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 30kPa

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 50kPa

     

Smart Roof NORM λD

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

50-200 (mm)

1200 x 2000 (mm)

A1

 
 

“*%“2 …= …=2,“* C!, 10% ��-%!�=
,  - 60kPa

o!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,", o!%�3*2, Knauf Insulation ƒ= C�%“*, C%*!,",

Smart Roof BASE � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= C�A2…%“2, 
“C=�=?= *A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= ",“%*, 2��C�-
!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. p=ƒ��!,2� �3 …� 
“� C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, .  

Smart Roof THERMAL � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= 
C�A2…%“2, “C=�=?= *A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= 
",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. 
p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, .

Smart Roof NORM � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= 
C�A2…%“2, “C=�=?= *A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= 
",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. 
p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, . 

 = 0,037 W/mK

DDP 2U λD

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*
,  …= %­A…

60-200 (mm)

1200 x 2000 (mm)

A1

 
 

“*%“2 …= …=2,“* C!, 10% ��-%!�=
,  - 60kPa

DDP 2U � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ �"3“�%L…= C�A2…%“2, “C=�=?= 
*A� �…%­% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …�­%!,�, 3“2%L�," …= ",“%*, 2��C�!=23!,, 
"%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!=��…. p=ƒ��!,2� �3 …� “� 
C!%��… 2 " “�3�=L …= ­%���, 2��C�!=23!…, *%��K=…, . 

 = 0,040 W/mK

DDP 2

DDP X   

λ  = 0,040 W/mKD

λ  = 0,040 W/mKD

d�K��,…=

q2=…�=!2…, !=ƒ��!, 

j�=“ !�=*�,  …= %�A… 

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

60-200 (mm)

1200 x 2000 (mm)

`1

60-200 (mm)

1200 x 2000 (mm)

A1

  

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 70kPa

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 90kPa

LDS 35 

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

0.17 (mm)

150 x 5000 (mm)

F

 
 

o=!%C!%*3“*�,"%“2 (Sd) - 35 (m)

DDP 2 � 2"A!�= *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ �"3“�%L…= C�A2…%“2. 
o!%�3*2A2 � …��%!,�, 3“2%L�," …= ",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= 
“2=!��…� , .,�,��“*, …�32!���…. p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= �%���, 
2��C�!=23!…, *%��K=…, . 

DDP 2 � 2"A!�= *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ �"3“�%L…= C�A2…%“2. 
o!%�3*2A2 � …��%!,�, 3“2%L�," …= ",“%*, 2��C�!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= 
“2=!��…� , .,�,��“*, …�32!���…. p=ƒ��!,2� �3 …� “� C!%��… 2 " “�3�=L …= �%���, 
2��C�!=23!…, *%��K=…, . 

LDS 35 e �…%�%“�%L…= C%�,�2,��…%"= ���K!=…= C%�“,��…= “ �!�›= %2 -,K!%“2A*�% 
“!�?3 !=ƒ*A“"=…�. o!%ƒ!=�…= � , C!��%2"!=2 "= C!%…,*"=…�2% …= "�=�= , C=!= " 2%C�%-
,ƒ%�=�, 2=, …�ƒ=",“,�% �=�, “� ,ƒC%�ƒ"= " *%…“2!3*�,, …= “*=2�… C%*!," ,�, !="�… 
C%*!,", "�!2,*=�…, “2�…, ,�, 2="=…,. 

LDS 200

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

0.2 (mm)

150 x 5000 (mm)

E

 
 

o=!%C!%C3“*�,"%“2 (Sd) - 200 (m)

LDS 200 � �…%�%“�%L…= C%�,�2,��…%"= ���K!=…= C%�“,��…= “ �!�›= %2 -,K!%“2A*�% 
“ 2%C�%%2!=ƒ,2���…=  =�3�,…,ƒ,!=…= C%"A!.…%“2. LDS 200 C!��%2"!=2 "= C!%…,*"=…�2% 
…= "%�…= C=!= %2 "A2!��…%“22= " 2%C�%,ƒ%�=�, 2=. l%›� �= “� ,ƒC%�ƒ"= ƒ= !="…, , 
“*=2…, C%*!,"…, *%…“2!3*�,,, *=*2% , "A" "�!2,*=�…% ƒ,�=…, *%…“2!3*�,,.

Smart Roof TOP           λD

d�K��,…=

q2=…�=!2…, !=ƒ��!,

j�=“ !�=*�,  …= %�A…

50-200 (mm)

1200 x 2000 (mm)

A1

 
 

“*%“2 …= …=2,“* C!, 10% ��-%!�=�,  - 70kPa

Smart Roof TOP � *%�C=*2…= C�%�= %2 *=��……= �,…�!=�…= "=2= “ !="…%��!…= C�A2…%“2, 
“C=�=?= *A� �…%�% 2"A!�,2� ,ƒ���, . o!%�3*2A2 � …��%!,�, 3“2%L�," …= ",“%*, 2��C�-
!=23!,, "%�%%2K�A“*"=?, 3“2%L�," …= “2=!��…� , .,�,��“*, …�32!���…. p=ƒ��!,2� �3 …� 
“� C!%��… 2 " “�3�=L …= �%���, 2��C�!=23!…, *%��K=…, . 

 = 0,038 W/mK
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o!%,ƒ"%�“2"�…, -=K!,*, …= Knauf Insulation:

lhmep`km` b`Š`

hgnk`0hnmmh okn)h nŠ dzpbeqŠmh )`qŠh0h (Heraklith)

XPS

LAMINATION

jnauf Insulation � �=“2 %2 c!3C=2= Knauf , � ��…= %2 …=L-3"=›="=…,2� *%§C=…,, …= §�›�3…=!%�…,  C=ƒ=!. n2K�ª ƒ"= KA!ƒ …=C!��A* " “"% 2= 

%Kª=“2 …= ��L…%“2, *=2% C%!2-%ª,%2% ѝ "*ª®�"= !=ƒ…%%K!=ƒ…, ",�%"� 2%Cª%,ƒ%ª=¯,%……, C!%�3*2,, ,ƒC%ªƒ"=…, ƒ= 2%Cª%- , °3§%,ƒ%ª=¯, , 

*=*2% , ƒ= ƒ=?,2= %2 C%›=! …= "“ *=*", ",�%"� “²!=�,. 

b,“%*, , “2=K,ª…, -,…=…“%", !�ƒ3ª2=2, 

5.500 !=K%2…,¯, , “ª3›,2�ª,

o%"��� %2 40 -=K!,*, " 15 “2!=…, 

b aAª²=!, , Knauf Insulation C!,“A“2"= %2 2007 ². , %2 2%²="= �% “�²= “� � C!�"A!…=ª= " ��,… %2 …=L-ƒ…=�,§,2� �%“2="�,¯, …= C=ƒ=!= …= 

,ƒ%ª=¯,%……, §=2�!,=ª,.

Knauf Insulation

a,ƒ…�“ o=!* q%-, , “²!=�= 12`

C=!2�!, 1766 q%-, , aAª²=!, 

Š�ª�-%…: +359 2 489 90 54

t=*“: +359 2 489 90 52

www.knaufinsulation.bg

todor.todorov@knaufinsulation.com

damian.badev@knaufinsulation.com

o!%,ƒ"%�“2"�…,
-=K!,*, Knauf Insulation

www.facebook.com/bulgariaknaufinsulation/
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jnauf Insulation � �=“2 %2 c!3C=2= Knauf , � ��…= %2 …=L-3"=›="=…,2� *%§C=…,, …= §�›�3…=!%�…,  C=ƒ=!. n2K�ª ƒ"= KA!ƒ …=C!��A* " “"% 2= 

%Kª=“2 …= ��L…%“2, *=2% C%!2-%ª,%2% ѝ "*ª®�"= !=ƒ…%%K!=ƒ…, ",�%"� 2%Cª%,ƒ%ª=¯,%……, C!%�3*2,, ,ƒC%ªƒ"=…, ƒ= 2%Cª%- , °3§%,ƒ%ª=¯, , 

*=*2% , ƒ= ƒ=?,2= %2 C%›=! …= "“ *=*", ",�%"� “²!=�,. 

b,“%*, , “2=K,ª…, -,…=…“%", !�ƒ3ª2=2, 

5.500 !=K%2…,¯, , “ª3›,2�ª,

o%"��� %2 40 -=K!,*, " 15 “2!=…, 

b aAª²=!, , Knauf Insulation C!,“A“2"= %2 2007 ². , %2 2%²="= �% “�²= “� � C!�"A!…=ª= " ��,… %2 …=L-ƒ…=�,§,2� �%“2="�,¯, …= C=ƒ=!= …= 

,ƒ%ª=¯,%……, §=2�!,=ª,.

Knauf Insulation

a,ƒ…�“ o=!* q%-, , “²!=�= 12`

C=!2�!, 1766 q%-, , aAª²=!, 

Š�ª�-%…: +359 2 489 90 54

t=*“: +359 2 489 90 52

www.knaufinsulation.bg

todor.todorov@knaufinsulation.com

damian.badev@knaufinsulation.com

o!%,ƒ"%�“2"�…,
-=K!,*, Knauf Insulation

www.facebook.com/bulgariaknaufinsulation/



Всички права запазени,  включително и фото-механично 

възпроизвеждане и съхранение върху електронните носи-

тели. Търговско използване на процеси и работни дейнос-

ти представени в този материал не е разрешено. Много 

внимание е положено при събирането на информация,  

статии и илюстрации в подготовката на този документ. 

Възможно е наличието на незначителни грешки. Издате-

лите и редакторите не могат да понесат каквито и да 

било правни или друг вид отговорности за невярна ин-

формация и възможни последици от същата. Издателят и 

редакторите са предварително благодарни за предложе-

ния,  препоръки и регистрирани грешки с цел постигане на 

по-нататъшни подобрения.

Knauf Insulation
Бизнес Парк София,  сграда 12А

партер, 1766 София,  България

Телефон: +359 2 489 90 54

Факс: +359 2 489 90 52

www.knaufinsulation.bg
todor.todorov@knaufinsulation.com

damian.badev@knaufinsulation.com


