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!"#$% 36 L'F% -1"-D+(% OSB-/"-4%.% - 46 
!"#$% 37 B%4#(# #7/#,#2%6% /-3"-5+ - 47 
!"#$% 38 C7/#,#2%6+ 0%2(osti /-3"-5+ /0+.% DIN 18202 - 47 
!"#$% 39 M:+$%, .%30%)% #"# *%7,'$% 9%2#7(- -3 
,+./+0%,'0+ 7/-?%<6+5 2%93'>% - 52 
!"#$% 40 ;%4$%7,- (%(-<+6+ ?+/#"% (% MPS /"-4+, AW 
/"-4+ # AW "%.+"+ - 53 
!"#$% 41 B%(-<+6+ ?+/#"% /-,/'(#. /-$0#2%6+. (% EPS 
/"-4+, AW /"-4+ # AW "%.+"+ - 53 
!"#$% 42 A%<#(7$- (%(-<+6+ ?+/#"% /- W-7>+.# - 54 
!"#$% 43 A%<#(7$- (%(-<+6+ .%",+0% (% 0%2(' /-3"-5' - 
54 
!"#$% 44 B%(-<+6+ PUR ?+/#"% (% EPS /"-4+ - 54 

!"#$% 45 @-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> /"-4% - 55 
!"#$% 46 C7/'6%2%6+ :'5% #9.+=' ,-/"-,(-#9-"%)#-(#> 
/"-4% PUR /*+(-. ("#*+2-), #7,#. .%,+0#*%"-. (' 70+3#(#) # 
/0#.*+0 $%$- (+ ,0+1% 3% 7+ 0%3# (3+7(-) - Error! Bookmark 
not defined. 
!"#$% 47 @0+$"%/%6+ :'5% $-3 ,-/"-,(-#9-"%)#-(#> /"-F% 
(% 0%2(-. 3#*+"' # (% '5"' :%7%3% 950%3+- Error! Bookmark 
not defined. 
!"#$% 48 @-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> /"-4% -$- 
/0-9-0% - 57 
!"#$% 49 N0'<+6+ EPS # AW /"-4% - 57 
!"#$% 50 <92'+' *90% 7% )#0"/1' - 59 
!"#$% 51 ;-!>+.% /-7,%2?%6% ,#/"-2% (% /"-4+ -3 EPS-% - 60 
!"#$% 52 W-7>+.% /-7,%2?%6% ,#/"-2% (% /"-4+ -3 AW-% - 
61 
!"#$% 53 !>+.% /-7,%2?%6% ,#/"-2% (% "%.+"%.% -3 AW-% - 
61 
!"#$% 64 T-7>+.% 9% /"-4+ 50X100cm, 80x62,5, 6 kom/m2 
("#*+2-); W-7>+.% 9% /"-4+ 50x100cm, 80x62,5cm, 6 kom/m2 (' 
70+3#(#); O%.+"+ 3#.+(9#*% 120x120 cm, 6 kom/m2 (3+7(-) - 
Error! Bookmark not defined. 
!"#$% 55 W-7>+.% 9% /"-4+ 50x100 cm, 80x62,5cm, 8kom/m2 

("#*+2-); T-7>+.% 9% /"-4+ 50x100cm, 80x62,5cm, 8 kom/m2 (' 
70+3#(#); O%.+"+ 120x120 cm, 8 kom/m2 (3+7(-) - Error! 
Bookmark not defined. 
!"#$% 56 T-7>+.% 2+09#*+ 1 # 2, /"-4+ 50x100cm, 80x62,5cm, 
10 kom/m2 ("#*+2-); W-7>+.% /"-4+ 50x100cm, 80x62,5 cm, 10 
kom/m2 (' 70+3#(#); O%.+"+ 3#.+(9#*% 120x120 cm, 10 
kom/m2 (3+7(-) - 62 
!"#$% 57 T-7>+.% 2+09#*+ 1 # 2, /"-4+ 50x100 cm, 80x62,5 cm, 
12 kom/m2 ("#*+2-); W-7>+.%, /"-4+ 50x100 cm, 80x62,5 cm, 12 
kom/m2 (' 70+3#(#); O%.+"+ 120x120 cm, 12 kom/m2 (3+7(-) - 
62 
!"#$% 58 @-7,%2?%6+ ,#/"% (% #9-"%)#*' - 62 
!"#$% 59 @-7,%2?%6+ ,#/"-2% 7% 3-3%,(#. ,%6#0-.  9 cm 
9% MW-/"-4+ - Error! Bookmark not defined. 
!"#$% 60 @-7,%2?%6+ ,#/"-2% 7% ,%6#0-. 11 ). 9% AW 
/"-4+ - 63 
!"#$% 61 ;#/"-2# '/'<,+(# ' #9-"%)#*', 7% 0-(3+"-. - 63 
!"#$% 62 ;#/"-2# /-7,%2?+(# /0+$- %0.%,'0(+ .0+D#)+ - 
Error! Bookmark not defined. 
!"#$% 63 ;%($/-7"-*(#, 70+36+7"-*(# # 3+1+"-7"-*(# 
%0.%,'0(# 7"-* - Error! Bookmark not defined. 
!"#$% 64 A#*+<%6+ .%",+0% 9% %0.%,'0(# 7"-* - 64 
!"#$% 65 B%(-<+6+ .%",+0% (% %0.%,'0(# 7"-* # 
/-7,%2?%6+ %0.%,'0(+ .0+D#)+ - 65 
!"#$% 66 !>+.+ /-7,%2?%6% %0.%,'0(#> .0+D#)% -$- 
'5"-2% -,2-0%, /0-9-0% # 20%,% - 66 
!"#$% 67 @-7,%2?%6+ .0+D#)+ -$- /0-9-0% '$?'4'*'F# 
'(',0%<6# '5%- </%"+,+ - 66 
!"#$% 68  @-7,%2?%6+ .0+D#)+ -$- /0-9-0% '7#*+)%6+. 
.0+D#)+ - 66 
!"#$% 69 @-7,%2?%6+ .0+D#)+ -$- /0-9-0% 1+9 '7#*+)%6% 
.0+D#)+ - 66 
!"#$% 70 B%4#(# /-7,%2?%6% .0+D#)+ -$- '5"-2% -,2-0%66 
!"#$% 71 K%9"#4#,# ,#/7$# '50%31+(# /0-:#"# 9% -10%3' 
0'1-2%67 
!"#$% 72 I37#*+)%6+ 2#<$% ,-/"-,(-#9-"%)#-(#> /"-4% (% 
'5"-2#.%67 
!"#$% 73 @-7,%2?%(*+ #2#4(-5 /0-:#"% 7% %0.%,'0(-. 
.0+D#)-.67 
!"#$% 74 @0#.*+0# 7,0'$,'0% 9%20<(-5 3+$-0%,#2(-5 
7"-*%69 
!"#$% 75 @0#.*+0# 9%20<(-5 7"-*% /-3(-D*% :%7%3+69 
!"#$% 76 I)*+6#2%6+ (#*%(7+ # 7,0'$,'0+ 5-,-2+ :%7%3(+ 
/-20<#(+70 
!"#$% 77 @0-:#" $-*# -.-5'F%2% 3D /-.*+0%6+71 
!"#$% 78 @0-:#"## 9% 7/-* 9% 302+(+ i %"'.#(#*'.7$+ 
/0-9-0+71 
!"#$% 79 8+,%?# 7/-*% /0-9-0%/20%,% 7% :%7%3(#. 
7#7,+.-.72 
!"#$% 80 L-0%)# /0# '50%36# /0-9-07$#> $"'/#)% - 73 
!"#$% 81 P+(,0%"(# # $0%*6# +"+.+(%, 9% '50%36' 
/0-9-07$#> $"'/#)% - 74 
!"#$% 82 G%/,#2%6+ /0-9-07$+ $"'/#)+ - 74 
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!
!

)!

!"#$% 83 !/-* /0-9-07$+ $"'/#)+ # ETICS-% - 75 
!"#$% 84 !/-* 7% /0+,>-3(- .-(,#0%(-. /0-9-07$-. 
$"'/#)-. - 75 
!"#$% 85 !/-* ETICS-% 7% 2+(,#"#7%(#. $-7#. $0-2-. - 76 
!"#$% 86 !/-* ETICS-% 7% (+2+(,#"#0%(#. $-7#. $0-2-. - 77 
!"#$% 87 E$"%/%6+ 9%20<(-5 0+3% ,-/"-,(-#9-"%)#-(#> 
/"-4% 7% $0-2-. - 77 
!"#$% 88 @-7,%2?%6+ 2%67$#> 10,2+(#> ,0%$% - 78 
!"#$% 89 @-0%2(%2%6+ 9%20<(-5 0+3% 
,-/"-,(-#9-"%)#-(#> /"-4% - 78 
!"#$% 90 E50%36% %,#$%-/0-:#"% 9% 7/-* ETICS-% 7% 
(+2+(,#"#7%(#. $-7#. $0-2-. - 79 
!"#$% 91 8+,%? 7/-*% ETICS-a 7% 0%2(#. $0-2-. - 79 
!"#$% 92 8+,%? '50%36+ 7/-*% ETICS-% 7% $',#*-. 9% 0-"+,(+ 
- 2%0#*%(,% 1 - 80 
!"#$% 93 8+,%? '50%36+ $',#*+ 9% 0-"+,(+ - 2%0#*%(,% 2 - 80 
!"#$% 94 8+,%? #92-=+6% /-3(-D*% (% 7/-*' 7% ,"-. – 
:%7%3% (#*+ ' #7,-* 0%2(# 7% /-3(-D*+. - 82 
!"#$% 95 8+,%? #92-=+6% /-3(-D*% (% 7/-*' 7% ,"-. – 
:%7%3% *+ ' #7,-* 0%2(# 7% /-3(-D*+. - 82 
!"#$% 96 8+,%? #92-=+6% /-3(-D*% (% 7/-*' 7% ,"-. 7% 
3+,%?+. '50%36+ ,0%$+ 9% 7/0+4%2%6+ $%/#"%0(-5 3#9%6% 
2-3+ - 83 
!"#$% 97  8+,%? #92-=+6% 9-(+ /07$%6% (% 7%7,%2' 7% 
1+,-(7$#. /"-4(#$-. # 7"-*+. ETICS-a 3- 3(% - 84 
!"#$% 98 @-7,%2?%6+ /0-:#"% 9% 3#"%,%)#-(' 7/-*(#)' - 85 
!"#$% 99 8+,%? 0*+<%2%6% 3#"%,%)#-(#> 7/-*(#)% ' #7,-* 
0%2(# - 86 
!"#$% 100 8+,%? #92-=+6% 3#"%,%)#-(+ 7/-*(#)+ ' 
'(',0%<6+. '5"' - 87 
!"#$% 101 @-7,%2?%6+ 3#"%,%)#-(#> ,0%$% - 87 
!"#$% 102 8+,%? 0*+<%2%6% ETICS-a (% 7/-*' 7% 1%"$-(-. 
/0#.*+(-. +"+.+(,% 7% /0+$#3-. ,-/"-,(-5 .-7,%-Error! 
Bookmark not defined. 
!"#$% 116 M"+.+(%, 9% #92-=+6+ 1%"$-(% 7% /0+$#(',#. 
,-/"-,(#. .-7,-. - 88 
!"#$% 104 8+,%? ,-/"-,(+ #9-"%)#*+ %,#$+ - Error! 
Bookmark not defined. 
!"#$% 105 8+,%? 2*+<%6% 2%67$#> +"+.+(%,% /0#.*+(-. 
2#*4%(-5 7#7,+.% 7% /0+$#3-. ,-/"-,(-5 .-7,a - 90 
!"#$% 106 8+,%? /0#$?'4+6% (-7%4% ,+(3# # 2%67$+ 
72*+,#?$+ ,#/7$#. +"+.+(,-. 9% /0+$#3 ,-/"-,(-5 .-7,% - 
91 
!"#$% 107 @0#$?'4#2%6+ 3-3%,(#> +"+.+(%,% (% MTICS 
7#7,+.+ - 91 
!"#$% 108 L-0#<F+6+ .-(,%D(#> +"+.+(%,% -3 ,203+ 
/-"#'0+,%(7$+ /*+(+ # /*+(%7,- -1"#$-2%(#> .+,%"(#> 
/"-4% - 91 
!"#$% 109 A-(,%D(% /"-4% -3 /-"#/0-/#"+(% ' $-*' 7+ 
.-D+ 3#0+$,(- /04207,#,# 2#*%$, 9% "%$<+ /0+3.+,+ - 92 
!"#$% 110 A-(,%D(# )#"#(3%0 -3 20"- 4207,-5 
/-"#7,#0+(% - 92 
!"#$% 111 @0#.*+0# .-(,%D(#> +"+.+(%,% 9% "%5%(+ 
/0+3.+,+ - 92 
!"#$% 112 @0#.*+0# /0#$?'4+6% +"+$,0#4(#>( '0+=%*% - 92 
!"#$% 113 E4+7,%"-7, /-D%0% (% 0%9(#. ,#/-2#.% # 
2#7#(%.% 950%3% - 93 
!"#$% 114 @-D%0 3-(+<+( 2*+,0-. (% '50-D+(' 950%3' - 93 
!"#$% 115 H%67$# #92-0# /-D%0% (9%/%?+( $-(,+*(+0, 
9%/%?+( %',-, /-D%0 (%7,%- (% 1%"$-(') - 94 
!"#$% 116 @0+(-7 /-D%0% 0%3#*%)#*-. 7% 7'7*+3(+ 950%3+ - 
94 
!"#$% 117 E(',0%<6# '90-)# /-D%0% - 95 
!"#$% 118 @0#*+(-7 /-D%0% /0+$- :%7%3+ - 95 
!"#$% 119 &%9+ /0+(-7% /-D%0% /0+$- :%7%3+ -3 5-0#2-5 
.%,+0#*%"% - 96 
!"#$% 120 N09#(% /0+(-7% /-D%0% /0+$- :%7%3+ - 96 
!"#$% 135 K%92#*%6+ ,+./+0%,'0+ ' 70+3#<,' /-D%0% - 96 
!"#$% 122 L"%7+ 0+%$)#*+ 50%=+2#(7$#> .%,+0#*%"% (% 
/-D%0 - Error! Bookmark not defined. 
!"#$% 123 8+,%? /-7,%2?%6% /0-,#2/-D%0(#> 1%0#*+0% -3 
(+5-0#2-5 .%,+0#*%"% (% :%7%3+ -3 5-0#2-5 .%,+0#*%"% - 98 
!"#$% 124 ;#/#4(% 0*+<+6% /0-,#2/-D%0(#> 1%0#*+0% - 99 
!"#$% 125 A*+7,% # 2+"#4#(% /0-,#2/-D%0(#> 1%0#*+0% - 99 
!"#$% 126 Q-0#9-(,%"(+ # 2+0,#$%"(+ /0-,#2/-D%0(+ 
1%0#*+0+ - 100 
!"#$% 127 R"5+ (% :%7%3%.% 2%67$#> 9#3-2% - 101 

!"#$% 128 S?#2#)+ (% :%7%3%.% 2%67$#> 9#3-2% - 101 
!"#$% 129 B%*4+<F# '90-)# /-*%2+ %"5# # 5?#2#)% - 102 
!"#$% 130 A+>%(#9.# /0+(-<+6% %"5# # 5?#2#)% - 102 
!"#$% 131 E9#.%6+ '9-0$% ("#*+2-), /-4+,%$ 9%0%9+ (' 
70+3#(#), *%$% 9%0%9% (3+7(-) - 103 
!"#$% 132 H*+0-2%,(-F% # 109#(% /-*%2+ .#$0--05%(#9%.% - 
103 
!"#$% 133 @'$-,#(+ (% :%7%3# - 104 
!"#$% 134 @'$-,#(+ (% :%7%3# (%7,%"+ $%- /-7?+3#)% 
(+/-7,-*%6% 3#*%5-(%"(+ %0.%,'0(+ .0+D#)e - 105 
!"#$% 135 E,20=#2%6+ 2+"#4#(+ (<#0#(+) /'$-,#(% - 106 
!"#$% 136 I32%*%6+ :%7%3(+ -1"-5+ '7?+3 3+*7,2% 2*+,0% - 
107 
!"#$% 137 B+$2%"#,+,(- 9%,2%0%6+ 0'/% -3 /-7,%2?%6% 
,#/"-2% # 7/-*(#)% ,-/"-,(-#9-"%)#-(#> /"-4% - 107 
!"#$% 138 B+/0%2#"(- /-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> 
/"-4% - 107 
!"#$% 139 B+$2%"#,+,(- #92+3+(# 3+,%?# -32-36+ - 108 
!"#$% 140 B+/0%2#"(- #92+3+(% ,+0%7% # 9-(% /07$%6% 
("#*+2-) # (+/0%2#"(% '50%36% /0-9-0% (3+7(-) - Error! 
Bookmark not defined. 
!"#$% 141 B+$2%"#,+,(% '50%36% /0-9-07$#> $"'/#)% - 108 
!"#$% 142 J+3(- -3 4+7,- /0#.*+6#2%(#> 0*+<+6% – 
/"#2%*'F# /-3 ,%2%(% - 109 
!"#$% 143 @-7+1(' /%D6' ,0+1% -10%,#,# #92-=+6' 0'1-2% 
91-5 92'4(+ #9-"%)#*+ - 110 
!"#$% 144 ;-/"-,(% #9-"%)#*% 302+(-5 7,0-/% 7% 
+$7/%(3#0%(-. 5"#(-. #9.+=' 50+3% - 111 
!"#$% 145 J+3(-7,%2(- /-0%2(%6+ #9.+=' 302+(#> 
+"+.+(%,% 7,0-/% - 111 
!"#$% 146 @0#.*+(% "%5%(#> 1+,-(% $-3 #9-"%)#*+ 7,0-/-2% 
- 112 
!"#$% 147 @%0-/0-/'7(--2-3-(+/0-/'7(% :-"#*% - Error! 
Bookmark not defined. 
!"#$% 148 @-7,%2?%6+ /%0-/0-/'7(--2-3-(+/0-/'7(+ 
:-"#*+ - Error! Bookmark not defined. 
!"#$% 149 @0%2#"(- #92-=+6+ /0-3-0% $0-9 /%0-/0-/'7(--
2-3-(+/0-/'7(' :-"#*' - 114 
!"#$% 150 @%0(+ 10%(+ - 115 
!"#$% 151 @-7,%2?%6+ # "#*+/?+6+ /%0(+ 10%(+ - 115 
!"#$% 152 H%D(-7, /-7,#9%6% 2%93'<(+ 9%/,#2+(-7,# 
$0-2(+ $-(7,0'$)#*+ - 116 
!"#$% 153 8+,%? ,-/"-,(+ #9-"%)#*+ $-7-5 $0-2% 7% 
,-/"-,(-. #9-"%)#*-. #9.+=' # #7/-3 0-5-2% # 7% 
7+$'(3%0(#. /-$0-2-. -3 0%9.%$(',#> 302+(#> +"+.+(%,% 
/0+$- 0-5-2% - Error! Bookmark not defined. 
!"#$% 154 L-7# $0-2 7% ,-/"-,(-. #9-"%)#*-. #9.+=' # 
#7/-3 0-5-2% # 7% 7+$'(3%0(#. /-$0-2-. -3 0%9.%$(',#> 
302+(#> +"+.+(%,% /0+$- 0-5-2% - 117 
!"#$% 155 8+,%? $-7-5 $0-2% 7% 7+$'(3%0(#. /-$0-2-. -3 
3%7%$% C $0-2(+ ?+/+($+ - 117 
!"#$% 156 8+,%? $-7-5 $0-2% 7% 7+$'(3%0(#. /-$0-2-. -3 
/%0-0-/'7(--2-3-(+/0-/'7(+ :-"#*+ - 118 
!"#$% 157 L-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 
/%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ - 118 
!"#$% 158 8+,%? $-7-5 $0-2% 7% 7+$'(3%0(#. /-$0-2-. -3 
3-3%,(+ ,-/"-,(+ #9-"%)#*+ 7% 5-06+ 7,0%(+ 0-5-2% # 
/%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ - 119 
!"#$% 159 L-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 3-3%,(+ 
,-/"-,(+ #9-"%)#*+ 7% 5-06+ 7,0%(+ 0-5-2% # /%0-/0-/'7(--
2-3-(+/0-/'7(+ :-"#*+ - Error! Bookmark not defined. 
!"#$% 160 8+,%? $-7-5 $0-2% -3 %0.#0%(-1+,-(7$#> /"-4% - 
120 
!"#$% 161 L-7# $0-2 -3 %0.#0%(-1+,-(7$#> /"-4% - 120 
!"#$% 162 I1+91*+=+6+ $-(,#('#,+,% ,-/"-,(+ #9-"%)#*+ 
9#3% # $0-2% - 121 
!"#$% 163 B+/0->-3%( 0%2%( $0-2 ("#*+02-), /0->-3%( 0%2%( 
$0-2 (3+7(-) - 122 
!"#$% 164 !"-*+2# (+/0->-3(-5 0%2(-5 $0-2% - 122 
!"#$% 165 !"-*+2# /0->-3(-5 0%2(-5 $0-2% - 123 
!"#$% 166 L"%7#4(# # -10(',# 0%2(# $0-2 - 123 
!"#$% 167 C92-=+6+ (%5#1% 0%2(-5 $0-2% - 124 
!"#$% 168 !"-* 9% #9*+3(%4+6+ (% 0%2(-. $0-2' - Error! 
Bookmark not defined. 
!"#$% 169 @%0(% 10%(% -3 1#,'.+(7$+ ,0%$+ ("#*+2-) # 
/%(+" 10%(% -3 PE :-"#*+ - 125 
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!
!

*!

!"#$% 170 G%2%0#2%6+ >#30-#9-"%)#-(-5 7"-*% 7% 20'F#. 
2%93'>-. - 125 
!"#$% 171 O#*+/?+6+ 1#,'.+(7$+ >#30-#9-"%)#*+ - 126 
!"#$% 172 G%<,#,% >#30-#9-"%)#*+ - 126 
!"#$% 173 L"%7#4%( 0%2%( $0-2 - 126 
!"#$% 174 K%2%( $0-2 – ,-/"-,(% #9-"%)#*% -3 $-.1#(%)#*+ 
MW # XPS - 127 
!"#$% 175 I,$0#2%6+ .*+7,% )'0+6% 2-3+ (% 0%2(-. $0-2' 
$-0#<F+6+. IC-,+0.-50%:#*+ - 127 
!"#$% 176 @0#.*+0# /-*%2+ ,-/"-,(#> .-7,-2% $-3 
#9-"%)#*+ 9#3-2% 7% '(',0%<6+ 7,0%(+ - 129 
!"#$% 177 @0#.*+0# /0%2#"(-5 0*+<%2%6% 3+,%?% 
#9-"%)#*+ 7% '(',0%<6+ 7,0%(+ ' 720>' #91*+5%2%6% 
,-/"-,(#> .-7,-2% - 130 
!"#$% 178 K%9"#4#,# (%4#(# /-7,%2?%6% /%0(+ 10%(+ - 130 
!"#$% 179 ;+./+0%,'0+ 7"-*+2% 9#3% $-3 0%9"#4#,#> 
/-"-D%*% ,-/"-,(+ #9-"%)#*+ - 131 
!"#$% 180 @0#.*+0# "-<+5 0*+<+6% 3+,%?% #9-"%)#*+ 9#3% 
7% '(',0%<6+ 7,0%(+ - 131 
!"#$% 181 @0#.*+0 /-7,%2?%6% '(',0%<6+ #9-"%)#*+ -3 
.#(+0%"(+ 2'(+ (% 302+(' /-3$-(7,0'$)#*' - 133 
!"#$% 182 !/+)#*%"(+ ,-/"-,(-#9-"%)#-(+ /"-4+ 7% 
#(,+50#7%(#. 9%20<(#. 7"-*+. - 133 
!"#$% 183 @0#.*+0 '(',0%<6+ #9-"%)#*+ 9#3-2% 7% 2%$'.-
#9-"%)#-(#. /"-4%.% (% .+,%"(-* /-3$-(7,0'$)#*# - 133 
!"#$% 184 C92-=+6+ '(',0%<6+ #9-"%)#*+ /0#.*+(-. 
,+"+7$-/7$#> $"#$-$"%$ 3#7,%()+0% - 134 
!"#$% 185 @0#.*+0 "#(#*7$#> ,-/"-,(#> .-7,-2% -135 
!"#$% 186 @0#.*+0 ,%4$%7,#> ,-/"-,(#> .-7,-2% - 135 
!"#$% 187 S+-.+,0#*7$# ,-/"-,(# .-7, - Error! Bookmark 
not defined. 
!"#$% 188 ;-/"-,(# .-7,-2# (%7,%"# 91-5 7'4+?%2%6% 
0%9"#4#,#> .%,+0#*%"% - 136 
!"#$% 189 L-.1#(-2%(# ,-/"-,(# .-7, - 136 
!"#$% 190 L-(7,0'$,#2(# ,-/"-,(# .-7,-2# - 137 
!"#$% 191 H%93'<(# ,-/"-,(# .-7,-2# - 137 
!"#$% 192 ;+0.-50%:#*% 0%9"#4#,#> 0*+<+6% ,-/"-,(#> 
.-7,-2% $-3 1%"$-(% - 138 
!"#$% 193 @0#.*+(% +"+.+(%,% 9% /0+$#3 ,-/"-,(#> 
.-7,-2% (% 1%"$-(#.% - 138 
!"#$% 194 ;-/"-,(# .-7, 91-5 (+/0%2#"(+ '50%36+ /0-9-0% 
# 2+9+ 7% 9#3-. - 139 
!"#$% 195 @0%2#"(% '50%36% /0-9-0% # #91*+5%2%6+ /-*%2+ 
,-/"-,(-5 .-7,% - 139 
!"#$% 196 @0#.*+0 ,-/"-,(-5 .-7,% $-3 1%"$-(% - 140 
!"#$% 197 @0#.*+0 ,-/"-,(-5 .-7,% $-3 1%"$-(7$#> 20%,% - 
140 
!"#$% 198 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 144 
!"#$% 199 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 145 
!"#$% 200 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 146 
!"#$% 201 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 147 
!"#$% 202 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 148 
!"#$% 203 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 149 
!"#$% 204 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 150 
!"#$% 205 L%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% - 151 
!"#$% 206 !>+.% 7/%*%6% %$'.'"%)#-(-5 7/0+.(#$% - 158 
!"#$% 207 @0+7*+$ $-,"% (% /+"+, - 159 
!"#$% 208 @0#.*+0# #7/0%2(+ .-(,%D+ 3#.6%$% - 161 
!"#$% 209 K%9"#4#,% #92-=+6% 7#7,+.% 50#*%6% # >"%=+6% 
/-.-F' ,-/"-,(#> /'./# - 162 
!"#$% 210 A-3'"%0(% 3#:+0+()#*%"(% %',-.%,#$% - 166 

!"#$% 211 K%7/-3*+"% /0#,#7$% ' *+3(-7,%2(-. 32-)#*+2(-. 
7#7,+.' - 167 
!"#$% 212 @0#$%9 ',#)%*% -,/-0% (% 7,0'*%6+ 2-3+ ' )#*+2# - 
168 
!"#$% 213 Q#30%'"#4$# (+'0%2(-,+D+( 7#7,+. - 168 
!"#$% 214 @-0+=+6+ >#30%'"#4$# '0%2(-,+D+(-5 # 
(+'0%2(-,+D+(-5 7#7,+.% - 170 
!"#$% 229 K'4(# 1%"%(7(# 2+(,#" - 171 
!"#$% 216 K+5'"%)#-(# 2+(,#"# /0-,-$%, ,+./+0%,'0+ # 
3#:+0+()#*%"(-5 /0#,#7$% - 173 
!"#$% 217 P+(,0%"#9-2%(# 7#7,+. 9% /0#/0+.' PTV 7% 
/'./-. 9% 0+)#0$'"%)#*' - 177 
!"#$% 218 8+)+(,0%"#9#0%(# 7#7,+. /0#/0+.+ /-,0-<(+ 
,-/"+ 2-3+ - 177 
!"#$% 219 !-"%0(# 7#7,+. 9% /0#/0+.' /-,0-<(+ ,-/"+ 
2-3+ (PTV) - 178 
!"#$% 220 &-,-(%/-(7$# 7#7,+. 9% 9%50#*%2%6+ /-,0-<(+ 
,-/"+ 2-3+ - 179 
!"#$% 221 !#7,+. 9% 2+(,#"%)#*' 7% 0+$'/+0%)#*-. ("#*+2-) 
# ALD 7#7,+. 2+(,#"%)#*+ (3+7(-) - 180 
!"#$% 222 G%/0?%(# :#",+0 ("#*+2-) # -4#<F+(# :#",+0 
(3+7(-) - 181 
 

 

 

 

'(!)" )"+,'" 
;%1+"% 1 8+$"%0#7%(+ 20#*+3(-7,# $-+:#)#*+(,% /0-"%9% 
,-/"-,+ /0-:#"#7%(-5 7,%$"% - 28 
;%1+"% 2 L%0%$,+0#7,#$+ /0-:#"#7%(-5 7,%$"% 7% '.+,(',#. 
/-"#$%01-(%,7$#. /"-4%.% /'6+(#. %+0-5+"-. - 29 
;%1+"% 3 @0+3(-7,# # (+3-7,%)# .#(+0%"(+ 2'(+ (AW) # 
EPS-% - 39 
;%1+"% 4 L-+:#)#*+(,# /0-"%9% ,-/"-,+ 9% /-*+3#(+ 
,-/"-,(-#9-"%)#-(+ .%,+0#*%"+ - 40 
;%1+"% 5 @0#/0+.% /-3"-5+ (% (+-.%",+0#7%(-. 9#3' - 48 
;%1+"% 6 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 1+,-(7$-5 9#3% - 
49 
;%1+"% 7 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 .#(+0%"(#> 
1-*% # .%",+0% - 50 
;%1+"% 8 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 -05%(7$#> 1-*% # 
.%",+0% - 50 
;%1+"% 9 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 302+(+#> # 
7'2-.-(,%D(#> /"-4% - 51 
;%1+"% 10 H07,+ /-3"-5% 9% #91-0 ,#/"-2%% /0+.% 
7.*+0(#)%.% M;RS 014 - 58 
;%1+"% 11 @-"-D%* %0.%,'0(+ .0+D#)+ 9%2#7(- -3 3+1?#(+ 
7"-*% - 65 
;%1+"% 12 8-92-?+(+ 20#*+3(-7,# -37,'/%6% 0%2(-7,# 
5-,-2#> :%7%3% - 70 
;%1+"% 13 8-92-?+(% -37,'/%6% ' /0%2-'5%-(-7,# 5-,-2#> 
:%7%3(#> /-20<#(% - 70 
;%1+"% 14 H+"#4#(% /0+/'7,% "#.+(+ -$%/(#)+ (% %,#)# - 89 
;%1+"% 15 @0+5"+3 7,+/+(% +:#$%7(-7,# $-,"-2% ' -3(-7' (% 
3-6' ,-/"-,(' .-F 5-0#2%- 155 
;%1+"% 16 @0+/-0'4+(+ 20#*+3(-7,# 9% -30D%2%6+ 
,+./+0%,'0+174 
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'(!)" !*$"-,.(/" 

BAS N-7%(7$->+0)+5-2%4$# 7,%(3%03 

N#Q N-7(% # Q+0)+5-2#(% 

VIP Vacuum Insulated Panel (+(5".) 

GIZ T+.%4$- 30'<,2- 9% .+='(%0-3(' 7%0%36' (6+.. Deutsche Gesellschaft für 
Internationale Zusammenarbeit GmbH) 

8+)M! 8+$%01-(#9%)#*% +(+05+,7$-5 7+$,-0% 

EnCT E5-2-0 - '7/-7,%2?%6' M(+05+,7$+ 9%*+3(#)+ (+(5". Energy Community Treaty) 

EOTA M20-/7$% -05%(#9%)#*% 9% ,+>(#4$% -3-10+6% (+(5". European Organisation for Technical 
Approvals) 

EPS M$7/%(3#0%(# /-"#7,#0+( (+(5". Expanded Polystyrene) 

ETA M20-/7$% ,+>(#4$% -)*+(% (+(5". European Technical Assessment) 

ETAG European Technical Approvals Guideline (+(5".) 

ETICS External Thermal Insulation Composite System (+(5".) 

LED Light Emitting Diode (+(5".) 

LEED Leadership in Energy and Environmental Design (+(5".) 

MW A#(+0%"(% 2'(% (+(5". Mineral Wool) 

OSB Oriented Strand Board (+(5".) 

@;H @-,0-<(% ,-/"% 2-3% 

RAL Reichs-Ausschuss für Lieferbedingungen (6+..) 

SBI Single Burning Item (+(5".) 

UV E",0%?'1#4%7,- (+(5". Ultra Violet) 

HVAC S0#*%6+, 2+(,#"%)#*% # $"#.%-'0+=%*# (+(5". Heating, Ventilation and Air Conditioning) 

COP L-+:#)#*+(, +:#$%7(-7,# (+(5". Coefficient of Performance) 

XPS M$7,0'3#0%(# /-"#7,#0+( (+(5". Extruded Polystyrene) 
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8+$%01-(#9%)#*% *+ /0-)+7 7.%6+6% +.#7#*% ' %,.-7:+0' '5?+(-3#-$7#3% # 30'5#> 5%7-2% 7,%$"+(+ 
1%<,+, $-*# /0+37,%2?%*' 5"%2(+ '90-4(#$+ 5"-1%"(-5 9%50#*%2%6% # $"#.%,7$#> /0-.*+(%. I2% ,+.% 
/-7,%*+ 72+ 2%D(#*% 91-5 /-0%7,% ,+./+0%,'0% (% (%<-* /"%(+,#, <,- 3-2-3# 3- +$7,0+.(#> 
20+.+(7$#> /0#"#$% $%- <,- 7' -"'*(+ /%3%2#(+, 7'<+, )#$"-(# # 7"#4(+ /-*%2+ $-*+ (%(-7+ 2+"#$+ 
<,+,+ ?'3#.% # D#2-,(-* 70+3#(#. 

8+$%01-(#9%)#*% *+ (+-/>-3(% (%0-4#,- 91-5 7?+3+F#> 0%9"-5%: 
•! 345678494:; <=4>;?;: M.#7#*+ 5%7-2% 7,%$"+(+ 1%<,+ 7' 5"%2(# '90-$ 5"-1%"(-5 9%50#*%2%6%, 

<,- 3-2-3# 3- /-0%7,% ,+./+0%,'0+ (% G+.?#. !.%6+6+. +.#7#*+ -2#> 5%7-2% .-D+.- 3% 
7/0#*+4#.- 3%?6+ 9%50#*%2%6+ /"%(+,+ # (+5%,#2(+ /-7?+3#)+ $-*+ ,- 9%50#*%2%6+ 3-(-7#, 
/-/', /0-.*+(% $"#.+ # /-*%2+ +$7,0+.(#> 20+.+(7$#> /0#"#$%. 

•! 3@649A; AB@7: M.#7#*+ 5%7-2% 7,%$"+(+ 1%<,+ 7' ,%$-=+ /-2+9%(+ 7% /-2+F%(#. 0#9#$-. -3 
1-"+7,# 70)% # 7#7,+.% 9% 3#7%6+, $%- # 7% /-2+F%(#. 10-*+. 7.0,(#> 7"'4%*+2% 91-5 
+$7,0+.(#> 20+.+(7$#> /0#"#$%. !.%6+6+. +.#7#*+ -2#> 5%7-2% 7.%6'*+ 7+ 0#9#$ -3 
1-"+7,# # /0+0%(-5 '.#0%6%. 

•! 2CB94:; D79E?>; F6;@7>;: M.#7#*+ 5%7-2% 7,%$"+(+ 1%<,+ 3-2-3+ 3- /0-.*+(% $"#.+, <,- 
.-D+ 3-2+7,# 3- '(#<,+6% +$-7#7,+.% # (+7,%($% 1#?(#> # D#2-,#67$#> 207,%. !.%6+6+. 
+.#7#*+ -2#> 5%7-2% .-D+.- 3% 7/0#*+4#.- 3%?6+ '(#<,+6+ D#2-,(+ 70+3#(+ # 3% 
9%<,#,#.- 1#-3#2+09#,+, (% (%<-* /"%(+,#. 

•! ,GE>EHFG4 @EI7?: !.%6+6+. +.#7#*% 5%7-2% 7,%$"+(+ 1%<,+ .-D+.- 3% 7.%6#.- ,0-<$-2+ 
+(+05#*+ # 3% /-1-?<%.- +(+05+,7$' +:#$%7(-7,, <,- 3-2-3# # 3- +$-(-.7$+ 3-1#,#. I7#. 
,-5%, 3+$%01-(#9%)#*% .-D+ 3% -,2-0# (-2% ,0D#<,% # 3% 7,2-0# (-2% 0%3(% .*+7,% ' 
#(3'7,0#*# -1(-2?#2#> #92-0% +(+05#*+ # +(+05+,7$+ +:#$%7(-7,#. 

E$0%,$-, 3+$%01-(#9%)#*% *+ 2%D(% 91-5 9%'7,%2?%6% 9%50#*%2%6% /"%(+,+, 930%2?% ?'3#, -4'2%6% 
D#2-,(+ 70+3#(+, # /-37,#)%6% +$-(-.7$-5 0%92-*%. 

J+3(% -3 5"%2(#> -1"%7,# $-*% 3-/0#(-7# +.#7#*# 5%7-2% 7,%$"+(+ 1%<,+ *+ 950%3%07,2-, 91-5 2+"#$+ 
/-,0-<6+ +(+05#*+ 9% 50#*%6+ # >"%=+6+ # -7,%"+ 207,+ /-,0-<6+ +(+05#*+ ' 950%3%.%. G%,- *+ 
3+$%01-(#9%)#*% ' 950%3%07,2' #9'9+,(- 2%D(% 9% 7.%6+6+ +.#7#*+ 5%7-2% 7,%$"+(+ 1%<,+ # 9% 
/-7,#9%6+ )#?+2% -30D#2-5 0%92-*%. L%3% 7+ 5-2-0# - 950%3%.% (%.#*+6+(#. 7,%(-2%6', /-7,-*# 
(+$-"#$- $?'4(#> (%4#(% (% $-*+ 7+ 3+$%01-(#9%)#*# .-D+ /0#7,'/#,#: 
,J7G4F>E GE67KL;:; ;>;6578;: ;- 7+ .-D+ /-7,#F# /0#.*+(-. +(+05+,7$# +:#$%7(#> 
,+>(-"-5#*%, $%- <,- 7' LED 0%72*+,%, +:#$%7(# 7#7,+.# 50#*%6% # >"%=+6%, # 7"#4(-. 8%(%7 
/-7,-*+ 10-*(# /0-50%.# :#(%(7#0%6% # 30'5#> 2#3-2% /-30<$+ 9% -1(-2' 950%3% ' 720>' 
7.%6+6% /-,0-<6+ +(+05#*+ ' 950%3%.%. 
2I>E9A797 7M9E67 ;>;6578;: E.*+7,- 3% 7+ 950%3+ 50#*' # >"%3+ /-.-F' :-7#"(#> 5-0#2%, .-5' 
3% 7+ $-0#7,+ -1(-2?#2# #92-0# +(+05#*+ /-/', 7'(4+2+ +(+05#*+,  +(+05#*+ 2*+,0% #"# 
5+-,+0.%"(+ +(+05#*+. 
(M564@:4 >E97N, ;>;65;?FG7 ;J7G4F>7N M564@4: L%3% 7+ 50%3+ (-2+ 950%3+, 2%D(- *+ 3% 7+ /0# 
,-.+ /-7+1(% /%D6% /0#3%*+ 6#>-2-* +(+05+,7$-* +:#$%7(-7,# # /0#.*+(# -1(-2?#2#> #92-0% 
+(+05#*+. ;- 7+ .-D+ /-7,#F# /0#.*+(-. 7/+)#:#4(#> 7,%(3%03% # 7+0,#:#$%)#-(#>  7#7,+.%, 
$%- <,- 7' LEED (+(5". Leadership in Energy and Environmental Design), Passivhaus, #,3. 
,>;65;?FG4 EI>E94 <EF?E8;L7N M564@4: M(+05+,7$% -1(-2% /-7,-*+F#> 950%3% *+ 2%D%( 3#- 
3+$%01-(#9%)#*+ ' -1"%7,# 950%3%07,2%, *+0 7+ .(-5- 950%3% *-< '2#*+$ 50#*+ # >"%3# /-.-F' 
:-7#"(#> 5-0#2%. M(+05+,7$-. -1(-2-. 7+ $%0%$,+0#7,#$+ 950%3% 2+9%(+ 9% /-,0-<6' +(+05#*+ 
.-5' ' 9(%4%*(-* .*+0# 3% 7+ /-1-?<%*'.  

@0-*+$%, GIZ-% "8+$%01-(#9%)#*% +(+05+,7$-5 7+$,-0% (8+)M!) ' N-7(# # Q+0)+5-2#(# (N#Q)", /-30D%( 
-3 7,0%(+ A#(#7,%07,2% 9% +$-(-.7$' 7%0%36' # 0%92-* T+.%4$+ ' 7%0%36# 7% A#(#7,%07,2-. 9% 
7/-?6' ,05-2#(' # +$-(-.7$+ -3(-7+ N-7(+ # Q+0)+5-2#(+, /-.%D+ (%<-* 9+.?# ' /0-)+7' 
/0-.-)#*+ -$2#0% 9% 3+$%01-(#9%)#*' ' -1"%7,# /-,0-<6+ +(+05#*+ # ,0%(7:-0.%)#*+ +(+05+,7$-5 
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7+$,-0%, '$?'4'*'F# +(+05+,7$' +:#$%7(-7, $%- *+3%( -3 5"%2(#> 7,'1-2% 9% 3+$%01-(#9%)#*' ' 
$0%*6-* /-,0-<6# +(+05#*+. I2% /-30<$% 7+ 7%7,-*# ' /0'D%6' ,+>(#4$+ /-.-F# ' -7,2%0#2%6' 
-1%2+9% (%<+ 9+.?+ /0+.% E5-2-0' - '7/-7,%2?%6' M(+05+,7$+ 9%*+3(#)+ (+(5". Energy Community 
Treaty - EnCT) ' -1"%7,#.% +(+05+,7$+ +:#$%7(-7,# # -1(-2?#2#> #92-0% +(+05#*+.  

 

 

 

C.%*'F# 9% )#? /-1-?<%6+ # *%4%6+ -$2#0% 9% 3+$%01-(#9%)#*' +(+05+,7$-5 7+$,-0%, -2%* /0-*+$%, 
3+:#(#<+ -$2#0 9% ,+>(#4$' /-.-F ' 7/0-2-=+6' /0-*+$%,% +(+05+,7$+ +:#$%7(-7,# ' 7,%.1+(#. 
950%3%.%. 

E -$2#0' /-3-/0-*+$,% "K%92-* /0-50%.% /-30<$+ +(+05+,7$-* +:#$%7(-7,# ' 7+$,-0' 7,%.1+(#> 
950%3%", 8+)M! /-30D%2% /0-.-)#*' <6497=>E5 7/0-2-=+6% .*+0% +(+05+,7$+ +:#$%7(-7,# ' 
7,%.1+(-. 7+$,-0', $0-9 '7/-7,%2?%6+ /0-50%.% +(+05+,7$+ -1(-2+ 7,%.1+(#> 950%3%. S"%2(# )#? 
,-5 /-3-/0-*+$,% *+ #90%3% ,+>(#4$#> #(7,0'$)#*% 9% /0#2%,(# 7+$,-0 $-*# 7+ 1%2# +(+05+,7$-. 
-1(-2-., # ,- ' -1"#$' /0#0'4(#$% 9% ,+>(#4%0+ # 0%3(#$+ (% 50%3#"#<,', -1*%2?+(-5 (% #(,+0(+, 
7,0%(#)%.% &-(3% 9% 9%<,#,' D#2-,(+ 70+3#(+ # +(+05+,7$' +:#$%7(-7, K+/'1"#$+ !0/7$+ # &-(3% 
9% 9%<,#,' -$-"#<% &+3+0%)#*+ N#Q. I2+ ,+>(#4$+ #(7,0'$)#*+, $-*+ ,0+1% 3% 1'3' -1%2+9'*'F+ /0# 
7/0-2-=+6' .*+0% +(+05+,7$+ +:#$%7(-7,# $-*+ 7+ /-30D%2%*' $0-9 /0-50%.+ +(+05+,7$+ -1(-2+, 
7%30D%F+ 72+ ,+>(#4$+ /%0%.+,0+ 3+:#(#7%(+ ' -2-. /0#0'4(#$'.  

P#? @0-50%.% +(+05+,7$+ -1(-2+ 7,%.1+(#> 950%3% *+ *+ /0'D%6+ /-30<$+ #(7,#,')#*%.% ' #90%3# 
-$2#0% 9% '7/-7,%2?%6+ %,0%$,#2(#>, 7#7,+.7$#> # -30D#2#> :#(%(7#*7$#> .+>%(#9%.% /-,0+1(#> 
9% /-7,#9%6+ 3'5-0-4(#> )#?+2% '<,+3+ +(+05#*+ ' 7+$,-0' 7,%.1+(#> 950%3%. B%2+3+(% 32% 
+(,#,+,7$% :-(3% /0+32#=+(% 7' $%- (-7#-)# /0-50%.%. 

J+3%( -3 /0-1"+.% $-*# $-4# /0-)+7 /-2+F%6% +(+05+,7$+ +:#$%7(-7,# ' 950%3%07,2' ' N-7(# # 
Q+0)+5-2#(# *+ 9%7,%0#- 7#7,+. -10%9-2%6% $-*# (+ /0%,# (-2#*+ /-,0+1+ ' -1"%7,# +(+05+,7$+ 
-1(-2+ 950%3%. B% ,0D#<,' 0%3% (+ /-7,-*# 3-2-?%( 10-* -10%9-2%(#> .%*7,-0% # ,+>(#4%0% 
<$-"-2%(#> ' -2-* -1"%7,#, <,- /0+37,%2?% -50-.%( /0-1"+. ' $-./"+,(-. /0-)+7' 
3+$%01-(#9%)#*+ 7,%.1+(-5 7+$,-0%.  

C90%3% -2-5 ;MQBCULIS @KCKEUBCLR GR !@KIHIVMTM AJMKR MBMKSM;!LM M&CLR!BI!;C BR 
!;RANMBCA GSKR8RAR *+ /-$'<%* 3% 7+ /-.-5(+ /0-)+7' <#0+6% 9(%6% # /0%2#"(-* 0+%"#9%)#*# 
.*+0% +(+05+,7$+ +:#$%7(-7,# ' 7,%.1+(-. 7+$,-0'.  

@0#0'4(#$ *+ (%7,%- $%- $-./#"%)#*% (%) 3-10#> 0*+<+6% 9% 7/0-2-=+6+ .*+0% +(+05+,7$+ 
+:#$%7(-7,#, $-*% 7' -1*%2#"# 30'5# %',-0# '$?'4'*'F# /0+37,%2(#$+ $-./%(#*% 9% /0-#92-36' 
,-/"-,(-#9-"%)#-(#> .%,+0#*%"% # 7#7,+.%, (1) ,+>(#4$#> 0*+<+6% 3%,#> ' 9%$-(7$#. # 
/-39%$-(7$#. %$,#.%, (2) #7$'7,%2% 0%9(#> #92-=%4$#> 50%=+2#(7$#> :#0.# $-*+ 7+ 1%2+ +(+05+,7$-. 
-1(-2-., ,+ (5) #7$'7,%2% 7%.#> %',-0% 7,+4+(#> $0-9 7/0-2-=+6+ .(-5-10-*(#> /0-*+$%,% +(+05+,7$+ 
-1(-2+ 950%3%. @-*+3#(+ :-,-50%:#*+ # ,+$7,-2# 7%30D%(# ' -2-. /0#0'4(#$', /0+'9+,# 7' #9 
"#,+0%,'0+ (%2+3+(+ (% $0%*' -2-5 3-$'.+(,%. 

@0#0'4(#$ *+ 7,0'$,'#0%( ,%$- 3% /0%,# ,+>(-"-<$# 0+3-7?+3 #92-=+6% .*+0% +(+05+,7$+ 
+:#$%7(-7,#, ,%$- 3% 7' (%*/0#*+ -10%=+(+ .*+0+ 2+9%(+ 9% 7,-"%0#*' (% 950%3#, 9%,#. .*+0+ (% 
-.-,%4' 950%3+, ,+ (% $0%*' .*+0+ (% ,+>(#4$#. 7#7,+.#.% ' 950%3#. B%*2+F# 3#- /0#0'4(#$% /-72+F+( 
*+ .*+0%.% #9-"%)#*+ 2%67$#> 9#3-2%, # ,- /0#*+ 72+5% #92-=+6' ETICS-% (+(5". External Thermal 
Insulation Composite System), 7 -19#0-. (% ,- 3% *+ ' N-7(# # Q+0)+5-2#(# ,%* 7#7,+. (%*9%7,'/?+(#*#. 

H+"#$# 3#- /0#0'4(#$% -3(-7# 7+ (% -/#7 7%.#> ,-/"-,(-#9-"%)#-(#> .%,+0#*%"%, 6#>-2#> 
/0+3(-7,# # (+3-7,%,%$%. R',-0# 7' #.%"# (%.*+0' 3% -2%* /0#0'4(#$ /0#*+ 72+5% -,$"-(# (+*%7(-F+ 
# /0'D# -35-2-0+ -7-1%.% $-*+ 7' 9% 7/0-2-=+6+ .*+0% +(+05+,7$+ +:#$%7(-7,# 9%3'D+(+ (% 
50%3#"#<,'. @0#0'4(#$ (#*+ (%.#*+6+( -7-1%.% $-*+ 7+ 1%2+ ,+0.#4$#. /0-0%4'(#.% # #90%3-. 
/0-*+$%,% +(+05+,7$+ -1(-2+, #%$- 7+ 3-7,% 3+,%?% #9 -2-5 /0#0'4(#$% .-D+ #7$-0#7,#,# # 9% -2+ 
/-,0+1+. I7#. ,-5%, #%$- %',-0# (#7' #.%"# (%.*+0' 3% /0+37,%2+ "+5#7"%,#2' #9 -1"%7,# +(+05+,7$+ 
+:#$%7(-7,# ' 950%3%07,2', 72# 7%30D%*# -2-5 /0#0'4(#$% '$"%/%*' 7+ ' /-7,-*+F% 9%$-(7$% 0*+<+6%. 
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ЕНЕРГЕТСКА
ОБНОВА
СТОЛАРИЈЕ

A.





!
!

"&!

 

1.!3"P&,." Q2!)2&,-, !)2'"$(&, 0O$"#R2P 
.21, !)2'"$(&, 1(!2*(S ,.,$O,)!*(S 
Q,$T2$P".!( 

 
L%- # 72# -7,%"# 50%=+2#(7$# /0-#92-3#, /0-9-0# # 20%,% .-0%*' #7/'6%2%,# 7?+3+F+ -/<,+ '7"-2+ 
$2%"#,+,%: 

•!JB>GU784 BFG=4V;>4 F >4H8;>EH ?; 4?HEFJ;6FG7H, J7M7G4=>E-G=7H4?FG7H 7 @6B57H 
BF=E97H4 E@6;V;>7H M4 <E@6BC8; B GE8;H F; M564@4 >4=4M7; 

•!<EF?E84>EF? EI=7G4, IE8; 7 F?6BG?B6; H4?;6784=4 7 ;=;H;>4?4 B <6E<7F4>EH 6EGB ?6484:4; 
•!F?4I7=>EF? (E?<E6>EF?) F97N ;=;H;>4?4 M564@; >4 E<?;6;L;:4; 
•!F75B6>EF? M4 GE67F>7G; M564@;, <6E=4M>7G;, F4EI64L48, FBF8;@>; M564@; 7 EGE=7>4; 
•!<6;U7M>EF? (?4C>EF?) 7M9EV;:4 B 564>7U4H4 @E<BK?;>7N E@F?B<4:4; 
•!@B5E?648>EF? B564V;>7N H4?;6784=4; 
•!M4N?78;94>7 ;F?;?FG7 BF=E97 B ;GF?;678;6B 7 7>?;678;6B; 
•!64U7E>4=>4 7 ;GE>EH7C>4 68;K;:4 F EIM76EH >4 U78;>B 7M64@; 7 ?6EKGE9; E@6D494:4; 
•!N7578;>FGE-?;N>7CG7 BF=E97 M4 =4GE E@6D494:; 7 F<6;C494:; EMA;@4 7 K?;?>7N B?7U484 
>4 F?4>46;;  

•!G94=7?;? 564V;97>FG7N H4?;6784=4 7 E<6;H; 7 :7NE9; ?;N>7CG; G464G?;67F?7G; 
BFG=4V;>7 FB F4 ?;N>7CG7H G464G?;67F?7G4H4 GE8; FB E@6;V;>; IEF4>FGEN;6U;5E94CG7H 
F?4>@46@7H4 (+"! F?4>@46@7H4) GE87 FB <6E7M4K=7 7M ;96E<FG7N >E6H7. 

 

 
!"#$% 1 &'($)#*+ # ',#)%*# - $-*#.% *+ /-,0+1(- 2-3#,# 0%4'(% $-3 '50%36+ 7,-"%0#*+ 

 

N#,(- *+ #7,%F# 3% 7,-"%0#*% #.% 9(%,(- "-<#*+ ,+0.#4$+ $%0%$,+0#7,#$+ ' -3(-7' (% 50%=+2#(7$+ 
+4"+.+(,+ 950%3+. A%,+0#*%"# 9#3-2% # 7,-"%0#*+ 7+ *%$- 0%9"#$'*' <,- 7+ ,#4+ 4207,-F+, 
:'($)#-(#7%6% (% 0%9"#4#,#. ,+./+0%,'0%.%, -,/-0(-7,# (% 7/-?%<6+ # '(',0%<6+ ',#)%*+ # 
3#(%.#4$- $-0#<F+6+. G1-5 ,-5% *+ $-3 '50%36+ 7,-"%0#*+ (%0-4#,- /-,0+1(- -10%,#,# /%D6' (% 
$2%"#,+, 6+(+ '50%36+, (%0-4#,- (% /0%2#"(- #92-=+6+ 7/-*+2% 7,-"%0#*+ # 9#3-2%. L?'4(+ 
$%0%$,+0#7,#$+ 7,-"%0#*+, $-*+ 3-/0#(-7+ 6#>-2-. )*+"-$'/(-. $2%"#,+,', 7' 20#*+3(-7, 
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  EНЕРГЕТСКА ОБНОВА СТОЛАРИЈЕ

1.  ЗАМЈЕНА ПОСТОЈЕЋЕ СТОЛАРИЈЕ УГРАДЊОМ 
НОВЕ СТОЛАРИЈЕ ВИСОКИХ ЕНЕРГЕТСКИХ 
ПЕРФОРМАНСИ



!
!

"'!

$-+:#)#*+(,% /0-"%7$% ,-/"-,+ (U)1, 92'4(% #9-"%)#*%, (+/0-/'#7(-7, 2%93'>%, # /0-,#2/0-2%"(% 
9%<,#,%. 

 

 
!"#$% 2 8#*+"-2# /0-9-0% - /0-:#"#, 7,%$"-, 9%/,#2$+, -$-2, 0-"+,(+ 

 
!"#$% 3 ;#/#4%( /0#.*+0 "-<+ '50%=+(-5 /0-9-0% 

!"#$% 4 ;+0.-50%:7$# 7(#.%$ ,-/"-,(#> .-7,-2% (%7,%"#> $%- /-7?+3#)% "-<+ '50%36+ 7,-"%0#*+ 

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 *E;J7U78;>? <6E=4M4 ?E<=E?; (-9(%$%: =) *+ $-"#4#(% ,-/"-,+ $-*' 50%=+2#(7$# +"+.+(%, 5'1# ' *+3(-* 7+$'(3# (% .2 
/-20<#(+, $-3 0%9"#$+ ,+./+0%,'0+ -3 1 L+"2#(% /P+"9#*'7%, #90%D+(- ' W/.2L. L-+:#)#*+(, E *+ 1#,(% $%0%$,+0#7,#$% 
7/-?%<6+5> +"+.+(,% $-(7,0'$)#*+ # #50% 2+"#$' '"-5' ' %(%"#9# '$'/(#> ,-/"-,(#> 5'1#,%$% ($W>/.2), % ,#.+ # /-,0-<6# 
+(+05#*+ 9% 50#*%6+. W?E 8; GE;J7U78;>? <6E=4M4 ?E<=E?; H4:7, ?E 8; ?E<=E?>4 M4K?7?4 M564@; IEA4. 
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!
!

"(!

 
!"#$% 5 @-*%2+ 5?#2#)% # /"#*+7(# (%7,%"#> $%- /-7?+3#)% "-<+ '50%36+ 7,-"%0#*+ 

!

G%>,#*+2%(# 0-$ ,0%*%6% 7,-"%0#*+ (+ .-D+ 7+ /-7,#F# %$- 7+ $-3 6#>-2+ '50%36+ $-0#7,+ 
(+-35-2%0%*'F+ /*+(%7,+ .%,+0#*+ # 7#"#$-(7$# #"# %$0#"(# $#,-2# 9% 9%/,#2%6+. I7#. ,-5%, 
(+3-2-?(- 7,0'4(- '50%=#2%6+ 3-2-3# 3- $0%,$-5 2#*+$% ,0%*%6% 9%/,#2(#> .%7%, <,- $%- 0+9'",%, 
.-D+ 3% 3-2+3+ 3- /0-3-0% 2-3+ ' $-(7,0'$)#*' 950%3+ 2+F ' /02-* 5-3#(# (%$-( 6+(+ #950%36+.  

G1-5 72-*+ 7,0'$,'0+, 7%.+ /*+(+, 1+9 #7/'6+6% 3-3%,(#> 9%>,*+2% '50%36+, (+ .-5' 3% -7#5'0%*' 
/-,0+1(' 2-3-(+/0-/'7(-7,. G% #"'7,0%)#*', $0-9 -,2-0 :'5+ -3 72+5% 1 mm <#0#(+ # 1 m 3'D#(+, 
$-*% (#*+ /%0-#9-"-2%(% 7 '(',0%<6+ 7,0%(+, .-D+ 7+ ' 0-$' -3 24 4%7% $-(3+(9-2%,# -$- 360  50%.% 
2-3+.  

 
!"#$% 6 ;+0.-50%:7$# 7(#.%$ 0%9"#$% ,+./+0%,'0+ '7?+3 ,-/"-,(#> .-7,-2% (%7,%"#> 91-5 "-<+ '50%36+ /0-9-0% # 

20%,% 

!

!

!

!

!

!

!

!

!

!

!

!
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  EНЕРГЕТСКА ОБНОВА СТОЛАРИЈЕ



!
!

")!

1.1!  RAL 7#7,+. '50%36+ 7,-"%0#*+ 

@0-)+7 /0-#92-36+ 7%20+.+(#> /0-9-0% # 20%,% .-0% 3% #7/'(# 7,0-5+ $0#,+0#*'.+ $2%"#,+,% 
7,-"%0#*+ ' /-5"+3' 6#>-2+ ,-/"-,(+ #9-"%)#*+, 92'4(+ #9-"%)#*+, (+/0-/'7(-7,#, # 
/0-,'/#2/0-2%"(+ 9%<,#,+. A+=',#., 72%+ -2+ $%0%$,+0#7,#$+ -7,2%0#F+ 72-* /'(# /-,+()#*%" 7%.- 
%$- 7' /0-9-0# # 20%,% /0%2#"(- #(7,%"#7%(#. 

L%- 5%0%()#*% $2%"#,+,% '50%36+ 7,-"%0#*+ /0+/-0'4'*+ 7+ RAL '50%36% 7,-"%0#*+2. RAL *+ /-7+1%( 
7#7,+. '50%36+ 7,-"%0#*+ /0+.% 7.+0(#)%.% RAL %7-)#*%)#*+, $-*+ -7#5'0%2%*' $2%"#,+, 0-1+ # 
/0'D%6% '7"'5%. I2%* ,#/ '50%36+ /0-9-0% # 20%,% 1%9#0% 7+ (% $-0#<F+6' .-3+0(+ ,+>(-"-5#*+ 
/0+.% /0-/#7%(#. /0%2#"#.%, *+0 7+ 7%.- ,%$- .-D+ /-7,#F# 9%3%,# 7,%(3%03. ;- 9(%4# 3% *+ -7#. 
$2%"#,+,% 7%.+ 7,-"%0#*+ (+-/>-3(% # 6+(% 7,0'4(% '50%36%, $%$- 1# 7+ /-7,#5"# 20>'(7$# :#(%"(# 
0+9'",%,# '$?'4'*'F# '<,+3' +(+05#*+ # 7/0+4%2%6+ <,+,(#>  /-*%2% 2"%5+ # 6+(#> /-7?+3#)% $%- 
<,- 7' 5?#2#)+, /"#*+7%(, #,3. RAL 7.*+0(#)+ /0-/#7'*' /0%2#"% 9% /0#$?'4(+ :'5+ 9% /0-9-0+ ' 
/-5"+3': 

•!?E<=E?>; 7ME=4U78;, 
•!9=4D>EF?7,  
•!F?9464:4 GE>@;>M4?4, 
•!@7N?E94:4, 
•!BC96KL794:4 <6EME6FG7N EG9764, 
•!@7H;>M784 JB54, 
•!M9BC>; 7ME=4U78;.  

I7#. ,-5%, RAL 7.*+0(#)+ 7%30D+ #: 

•!E<7F; F4 <67H8;67H4, 
•!F;H7>46; M4 EIBGB, 
•!7>?;6>B EIBGB HE>?;64, 
•!;GF?;6>7 >4@ME6 >4 564@7=7K?B, 
•!<6E8;G?; F4 @;?4A7H4 HE>?4D;, 
•!B<E?6;IB E@5E94648BL7N H4?;6784=4 M4 B564@:B, 
•!<6;5=;@ @EGBH;>?4U78; E G94=7?;?B >4 564@7=7K?B, 
•!<6;5=;@ GE>?6E=; G94=7?;?4 7M9;@;>7N 64@E94. 

!%.- :#0.+ 7% 3-3#*+?+(#. RAL 9(%$-. $2%"#,+,% -2"%<W+(+ 7' 9% #92-=+6+ -2+ '50%36+!  

 

 
 
 
 
 
 

 
 
 
 

 

@-7,-*+ ,0# -7(-2(% (%4#(% 9% '50%36' 7,-"%0#*+ /0+.% RAL 7.*+0(#)%.%: 

•!B564@:4 F4 I6?9;>7H ?64G4H4 F4 B>B?64K:; 7 94:FG; F?64>; 7 PUR <8;>EH B F6;@7>7; 
•!B564@:4 GEHI7>4U78EH  I6?9;>7N ?64G4 7 HB=?7JB>GU7E>4=>7N ;x<4>@7648BU7N ?64G4; 7 
•!B564@:4 F4 ;GF<4>@7648BL7H ?64G4H4 „3 B 1“. 

 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 RAL '50%36% /0-9-0% *+ 7,%(3%03 $2%"#,+,% $-*+5 7+ ,0+1% /0#30D%2%,# /0#"#$-. '50%36+ .-3+0(#> /0-9-07$#> +"+.+(%,%. 
C9% 7%.-5 7,%(3%03% 7,-*# 6+.%4$# #(4)#)9) 7% 4#;9*(/4) # /7(%.%1%+' */>' RAL.  

!

!"#$% 7 RAL 9(%$ 9% :#0.+ $-*+ #.%*' -3-10+6+ 9% RAL '50%36' 
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1.1   RAL систем уградње столарије



!
!

"*!

 

 
!"#$% 8 A%,+0#*%"# /-,0+1(# 9% 0%9(+ (%4#(+ '50%36+ 7,-"%0#*+ /0+.% RAL 7.*+0(#)%.% 

 

 
!"#$% 9 B#2-# '50%36+ 7,-"%0#*+ /0+.% RAL 7.*+0(#)%.% 

!

X,- 7+ ,#4+ /-7,#9%6% <,- .%6+5 ',#)%*% ,-/"-,(#> .-7,-2%, /-"-D%* /0-9-0% ' 9#3' #50% 20"- 
2%D(' '"-5'. G%,- /0#"#$-. '50%36+ ,0+1% 3% 7+ 2-3# 0%4'(% - /-"-D%*' /0-9-0%, $%$- 1# 7+ ',#)%*# 
,-/"-,(#> .-7,-2% 72+"# (% .# (#.'.. @-7,-*+ ,0# (%4#(% /-7,%2?%6% /0-9-0% ' -3(-7' (% /-/0+4(# 
/0+7*+$ 9#3%: 

•!<EF?49A4:; B 649>7 F4 ?E<=E?>EH 7ME=4U78EH, 
•!<EF?49A4:; B 649>7 F4 F<EA4K:EH 649>7>EH M7@4, 
•!<EF?49A4:; B F6;@7>7 M7@4. 

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

/01-$*!&%- 2%3#"%-456(*%-
$*!&%-

7"#$%&'()%*+,%-.)%"%-8-+-9-

:!$(65-;%-456(*+-

•! ,-./01!2134!5#6!
7! 849:4;2<!1=4:<>1?<!
7! @-<31:24!AB3-CD13<0.!
7! E3AB2<!1=4:<>1?<!

<(25(-$)!=%-1>?-+$+.#.2(=%-

•! F2A;-<C01!2134!5"6!
7! G/3<?<0.!4/!H94I<C0.!1!A2A;-<C0.!J:1K.!9-4H;4-<!
7! L.9-49AH24!=<!3:<MA!N9<-A!
7! L.9-49AH;<2!=<!3<=/AO!

•! P<0HJ1!2134!5$6!
7! E<C;1;<!4/!3-.K.2HJ1O!2.9-1:1J<!
7! G;94-<2!2<!J1CA!
7! G;34-.2!=<!9-4:<=!3:<M.!N9<-.!

@!$(65-
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  EНЕРГЕТСКА ОБНОВА СТОЛАРИЈЕ



!
!

#+!

B%*"-<#*% 2%0#*%(,% *+ /-7,%2?%6+ /0-9-0% ' 70+3#(# 9#3%, *+0 7+ ,%3% 7,2%0%*' (%*2+F# ,-/"-,(# 
.-7,-2#. B%*1-?% 2%0#*%(,% <,/- 7+ ,#4+ ,-/"-,(#> .-7,-2% *+ /-7,%2?%6+ /0-9-0% ' 0%2(#(# 7% 
2%67$-. 0%2(#(-. ,-/"-,(+ #9-"%)#*+, %"# ' ,-. 7"'4%*' /-,0+1(# 7' /-7+1(# (-7%4# 9% /0-9-0.  

 

 
!"#$% 10 @-9#)#-(#7%6+ /0-9-0% ' -3(-7' (% 9#3 

!

L%$- 1# 7+ -7#5'0%"% $2%"#,+,(% :'($)#*% 7,-"%0#*+ ' 1'3'F+. $-0#<F+6', $-3 6+(-5 '50%=#2%6% 
,0+1% 3% 7+ 2-3# 0%4'(% - 7?+3+F#. 1#,(#. +"+.+(,#.%: 

•!H;VB<6EF?E6 7MH;VB F?E=4678; 7 M7@4 ?6;I4 E@6D494?7 FB97H, 
•!F?E=4678B ?6;I4 <EF?497?7 >4 >48IEAB =7>78B 7ME?;6H;, 
•!F B>B?64K:; F?64>; ?6;I4 F<678;C7?7 <6E?EG 9E@;>; <46; B 7ME=4U78B (<46E>;<6E<BF>4 
JE=784 7M>B?64 <6;H4 H;VB<6EF?E6B), 

•!F4 94:FG; F?64>; ?6;I4 F<678;C7?7 B=4M4G ?;GBL; 9E@; 7=7 <6EIE8 G7K; (9E@E>;<6E<BF>EF? 
7M94>4 <6;H4 H;VB<6EF?E6B), 

•!<E?6;I>E 8; EF75B64?7 >;FH;?4> 7M=4M 9E@;>; <46; 7M H;VB<6EF?E64 B 4?HEFJ;6B 
(<46E<6E<BF>EF? 7M H;VB<6EF?E64 <6;H4 >4<EA;). 

 

 

@0#/0+.% 9% '50%36' RAL 7,-"%0#*+ 

 
!%.% /0#/0+.% 9% '50%36' 7,-"%0#*+ /0+.% RAL 7.*+0(#)%.% /-30%9'.#*+2% 7?+3+F+ $-0%$+ : 

•!94V;:; <EF?E8;L; F?E=4678;, BGE=7GE F; 64@7 E :;>E8 M4H8;>7; 
•!EI64@4 K<4=;?4 – B 7@;4=>7H EGE=>EF?74H E?9E6 ?6;I4 @4 IB@; 9;L7 M4 1UH B F97H 
FH8;6E97H4 E@ >E9E5 <6EME64; 

•!@E>EK;:; E@=BG; E <E=ED48B >E97N <6EME64; 
•!>46BXI4 7 7F<E6BG4 >E97N <6EME64; 
•!FBK;:; 7 E?<64K794:; E?9E64; 
•!<E <E?6;I7 B564@:4 >EF4C4 <6EME64; 
•!<67<6;H4 4=4?4, <67IE64 7 H4?;6784=4 M4 B564@:B (JE=78;, ?64G;, <8;>;, 978U7 7?@.); 
•!U;>?6764:; 7 H;N4>7CGE <67C96KL794:; EG9764 <6EME64; 
•!FBK;:; F<E84 F?E=4678; 7 M7@4 (H;VB<6EF?E64); 
•!<6497=>E <EM7U7E>764:; <6EME64. 

L%$- 1# 7+ -.-5'F#"% /0%2#"(% '50%36% ,+ -7,2%0#"% /-,0+1(% 90%$-(+/0-/'7(-7, /0-9-0%, 
/-,0+1(- *+ .%",+0-. /0#/0+.#,# 9#3%07$+ -,2-0+ (</%"+,+).  
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!
!

#"!

 
!"#$% 11 @0%2#"(- /0#/0+.?+( -,2-0 9% '50%36' /0-9-0% 

!

!

1.1.1!    C+(,0#0%6+ # .+>%(#4$- /0#420<D#2%6+ /0-9-0% 

 
P+(,0#0%6+ /0-9-0% 20<# 7+ /-.-F' "#1+"+ # /-.-F(#> 30D%4%, ,%$-92%(#> „$%*"#“, $-*+ 7+ (%$-( 
.+>%(#4$-5 /0#420<F#2%6% /0-9-0% .-0%*' /-,/'(- -37,0%(#,#, *+0 #.%*' 7%.- /0#20+.+(' '"-5' 
30D%6% /0-9-0% ' )+(,0#0%(-. /-"-D%*' 3-$ 7+ /0-9-0 .+>%(#4$# (+ :#$7#0% '9 /-.-F (%.*+(7$#> 
2#*%$%. @0-9-0 .-0% 1#,# /-7,%2?+( 2+0,#$%"(-, # .-0% 3% /0%,# /0%2%) 0%2(# 9#3%.  

 

!"#$% 12 C+(,0#0%6+ # .+>%(#4$- /0#420<D#2%6+ 7,-"%0#*+ 

!
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  EНЕРГЕТСКА ОБНОВА СТОЛАРИЈЕ



!
!

##!

A+>%(#4$- /0#420<F+6+ /0-9-0% -7,2%0'*+ 7+ #7$?'4#2- $-0#<F+6+. 2#*%$% -3(-7(- /-7+1(#> 
/0-:#"% 9% /0#420<F+6+ /0-9-0%. PUR /*+(% # /0#20+.+(+ „$%*"+“ (+.%*' %/7-"',(- (#$%$2' '"-5' 
/0# .+>%(#4$-. /0#420<F+6' /0-9-0%. 

 

!"#$% 13 A+>%(#4$- /0#420<D#2%6+ /0-9-0% 

!

1.1.2!    !#7,+. '50%36+ 7% :-"#*%.% 

 
@0%2#"(- /-7,%2?%6+ :-"#*% *+ 2%D(- /0# '50%36# 7,-"%0#*+ 7% :-"#*%.%. !% '(',0%<6+ 7,0%(+ 
-3(-7(- #9 /0-7,-0#*+ 7+ /-7,%2?% /%0-- # 2-3-(+/0-/'7(% :-"#*%, $%$- 1# 7+ 7/0#*+4#- '"%9 2"%5+ ' 
/0-7,-0 #9.+=' /0-9-0% # 9#3%. !% 2%67$+ 7,0%(+ /-7,%2?% 7+ /%0-- # 2-3-(+/0-/'7(% :-"#*% $-*% 
7/0+4%2% '"%9 2"%5+ 7% 2%67$+ 7,0%(+ ' 9#3, #7,-20+.+(- 3-/'<,%*'F# /0-/'<,%6+ .%6+ $-"#4#(+ 
2-3+(+ /%0+ #9 9#3% /0+.% 2%(#. I2+ :-"#*+ -1#4(- 7' 0%9"#4#,#> 1-*% 3% 1# 7+ "%$- 0%9"#$-2%"+ 
/0# '50%36#, # (%*4+<F+ 7' 7%.-?+/#2+. 

 

   

                            !"#$% 14 E7/0%2%( /-"-F%* :-"#*%                                       !"#$% 15 @-7,%2?%6+ 2%67$+ /%0-/0-/'7(+  #      
                                                                                                                                                                       2-3-(+/0-/'7(+ :-"#*+ 
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!
!

#$!

 

!"#$% 16 E95"+3 9%"#*+/?+(+ /%0%/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 7% 2%67$+ 7,0%(+  

!

@0#*+ /-7,%2?%6%, )+(,0#0%6% # .+>%(#4$-5 /0#420<F#2%6% /0-9-0%, :-"#*% 7+ "#*+/# 7% *+3(+ 
7,0%(+ -$2#0% (9%2#7(- -3 ,-5% 3% "# 7+ 0%3# - '50%36# 7% '(',0%<6+ #"# 7/-?%<6+ 7,0%(+). G%,#. 
7+ /0-9-0 /-7,%2?% ' -,2-0, )+(,0#0% # .+>%(#4$# /0#420<F'*+. B%$-( /0#420<F#2%6% /0-9-0%, 
30'5% :-"#*% 7+ /-7,%2?% 7% 7/-?%<6+ 7,0%(+ # "#*+/# 9% 9#3 # 9% -$2#0. G%,#. 7+ /0-7,-0 #9.+=' 
</%"+,% # -$2#0% /'(# PUR /*+(-.. B%$-( <,- /*+(% +$7/%(3#0% # 2#<%$ /*+(+ 7+ -37,0%(#, 
'(',0%<6% :-"#*% $-*% *+ 2+F /0#"#*+/?+(% (% -$2#0 "#*+/# 7+ # (% 9#3 -3(-7(- </%"+,('.  

 

1.1.3!    !#7,+. '50%36+ 7% +$7/%(3#0%*'D#. ,0%$%.% 

 
M$7/%(3#0%*'F+ ,0%$+  "3 ' 1" -.-5'F'*' /-7,#9%6+ 9%3%,#> 20#*+3(-7,# '(',0%<6+5 # 7/-?%<6+5 
9%/,#2%6% $-0#<F+6+. 7%.- *+3(+ ,0%$+. ;0%$% 7+ (% 7,0%(#)' -$2#0% 7,-"%0#*+ -$0+(',' /0+.% 
9#3' /-7,%2?% /'(-. <#0#(-., <,- -7#5'0%2% -35-2%0%*'F' 2-3-(+/0-/'7(-7,, /%0-(+/0-/'7(-7,, ,+ 
,-/"-,(' #9-"%)#*'. H0#*+.+ /-,/'(+ +$7/%(9#*+ +$7/%(3#0%*'F+ ,0%$+ 2%0#0% ' 9%2#7(-7,# -3 
,+./+0%,'0+ -$-"#(+ /0#"#$-. .-(,%D+. @0# ,-/"#*+. 20+.+(', ,0%$% 7+ +$7/%(3#0% ' 0-$' -3 
(+$-"#$- 4%7-2%, 3-$ /0# >"%3(#*+. 20+.+(' ,- ,0%*+ (+$-"#$- 3%(%. @0# $-0#<F+6' 
+$7/%(3#0%*'F#> ,0%$% /-,0+1(- *+ 3% 7+ 7"#*+3+ '/',7,2% /0-#92-=%4% - -0#*+(,%)#*# ,0%$+ 
('(',0%<6% # 7/-?%<6% 7,0%(%).  

 

 
!"#$% 17 G50%36% 7,-"%0#*+ /-.-D' +$7/%(3#0%*'D#> ,0%$% 

!

!

!

!
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  EНЕРГЕТСКА ОБНОВА СТОЛАРИЈЕ



!
!

#%!

1.1.4!    RAL PVC "+,2#)+ 

 
!#7,+. 7% RAL PVC "+,2#)%.% $-0#7,# 7+ 9% /-1-?<%6+ 2%93'<(+ (+/0-/'7(-7,# # 
2-3-(+/0-/'7(-7,# 2+F '50%=+(#> /0-9-0%. B% -$2#0 /0-9-0% 7% '(',0%<6+ 7,0%(+ "#*+/# 7+ 
2-3-(+/0-/'7(% # /%0-(+/0-/'7(% RAL "+,2#)%, % 7% 2%67$+ 7,0%(+ 2-3-(+/0-/'7(% # /%0-/0-/'7(% 
RAL "+,2#)%. RAL "+,2#)% -7#5'0%2% /0%2#"%( 7/-* :%7%3+ # /0-9-0% # -.-5'F%2% (+7.+,%(- <#0+6+ 
# 7'D%2%6+ /0-9-0% '7?+3 ,+./+0%,'0(#> /0-.*+(%, 1+9 /')%6% 7/-*% :%7%3+ # /0-9-0%.  

O+,2#)+ 7' $-(7,0'#7%(+ # /0-:#"#7%(+ ,%$- 3% .-5' 3% /0#>2%,+ 0%9"#4#,+ .%,+0#*%"+, /% ,%$- 
/-7,-*+ "+,2#)+ 9% $"%7#4(# .%",+0, 9% :%7%3' -3 7,#0-/-0% #"# $%.+(+ 2'(+ (7% .0+D-.), 9% 
7,%$"+(' 2'(', # 9% 5#/7-$%0,-(7$+ /"-4+.  

 

 
!"#$% 18 RAL PVC "+,2#)+ 

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!
!

#&!

2!   2+.21" Q2!)2&,-(S !)"$(S Q$232$" 

 
@-1-?<%6' +(+05+,7$+ +:#$%7(-7,# 7,%.1+(#> 950%3% .-D+ 3% 3-/0#(+7+ # -1(-2% /-7,-*+F#> 
/0-9-0%. @-7,-*# 2#<+ (%4#(% -1(-2+ 7,%0#> /0-9-0% ' 720>' /-1-?<%6% 6#>-2#> 
,-/"-,(-#9-"%)#-(#> 72-*7,%2%. J+3%( *+ #(7,%"#7%6+ 3-3%,(+ #9-"%)#*+ #9.+=' /0-9-0% # 9#3%, $%- 
(/0. 3-3%,(#> /-"#7,#0+(7$#> /%(+"% #"# 7"#4(#> .%,+0#*%"%. 80'5# (%4#( *+ #(7,%"#7%6+ (-2#> 
/0-9-07$#> 7,%$%"% 7% (#7$#. $-+:#)#*+(,-. /0-"%9% ,-/"-,+ (U). ;0+F% -/)#*% *+ '50%36% (-2#> 
/0-9-07$#> -$2#0% 1-?#> ,-/"-,(-#9-"%)#-(#> $%0%$,+0#7,#$%. A-5' 7+ #(7,%"#7%,# # (-2+ 
0-"+,(+ #"# 9%2*+7+ $-*+ 3-/0#(-7+ 7.%6+6' 5'1#,%$% ,-/"-,+ /0+$- /0-9-0%. E50%36% .+>%(#9%.% 
9% %',-.%,7$- 9%,2%0%6+ /0-9-0% ,%$-=+ .-D+ 3-/0#(#*+,# 7.%6+6' 5'1#,%$% ,-/"-,+, *+0 F+ 7+ 
/0-9-0# %',-.%,7$# 9%,2-0#,# $%3% *+ (%/-?' >"%3(-. C91-0 /0%2+ 7,0%,+5#*+ 9% -1(-2' /-7,-*+F#> 
/0-9-0% 9%2#7#F+ -3 /-,0+1%, 1'Y+,% # 7/+)#:#4(-7,# 950%3+.  

E 9%2#7(-7,# -3 7,%6% /-7,-*+F#> 7,%0#> /0-9-0%, /0+/-0'4'*' 7+ 7?+3+F+ .*+0+ /-1-?<%6% 
6#>-2#> +(+05+,7$#> $%0%$,+0#7,#$%: 

•!<EIEAK4:; 94M@BK>; >;<6E<BF>EF?7 <6EME64, 
•!M4H8;>4 F?4G=4 >4 <EF?E8;L7H F?467H <6EME67H4, 
•!B564@:4 @E@4?>7N <6EME6FG7N G67=4 >4 <EF?E8;L7 <6EME6. 

 
 

2.1!   @-1-?<%6+ 2%93'<(+ (+/0-/'7(-7,# /0-9-0% 

8% 1# 7+ 7.%6#"% 2%93'<(% /0-/'7(-7, 7,%0#> /0-9-0%, /0+/-0'4'*+ 7+ 0+3-2(% 9%.*+(% 9%/,#2$#. 
I2% 9%.*+(% 1# ,0+1%"% 1#,# #920<+(% (%*.%6+ *+3(-. ' 4+,#0# 5-3#(+, *+0 9%/,#2$+ 5'1+ 72-*+ 
$%0%$",+0#7,#$+ (%$-( (+$-5 20+.+(% 4#.+ 7+ 2%93'<(% /0-/'7(-7, /0-9-0% /-2+F%2%. ;- .-D+ 
3-2+7,# 3- 5'1?+6% ,-/"-,(+ +(+05#*+ $0-9 /0-9-0+, <,- 7+ .-D+ -7*+,#,# $0-9 /-2+F%(+ ,0-<$-2+ 
50#*%6%. L-3 -3"'4#2%6% - 9%.*+(# 9%/,#2$#, /-,0+1(- *+ $-0#7,#,# -35-2%0%*'F+ 9%/,#2$+ $-*+ 7+ 
/0#"%5-=%2%*' 2+"#4#(# D"#*+1% 9% 9%/,#2$' # 207,# .%,+0#*%"% -3 $-*+5 7' /0-9-0# (%/0%2?+(#. E 
(+$#. 7"'4%*+2#.%, 7,%0# 302+(# /0-9-0# (+.%*' '50%=+(+ 9%/,#2$+, %"# (%*4+<F+ /-7,-*# 3-2-?(- 
/0-7,-0% 3% 7+ -(+ (%$(%3(- /-7,%2+. 

 

 
!"#$% 19 B%$(%3(% '50%36% /0-9-07$#> 9%/,#2$# 

!

!

!
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  EНЕРГЕТСКА ОБНОВА СТОЛАРИЈЕ

2.1   Побољшање ваздушне непропусности прозора

2    ОБНОВА ПОСТОЈЕЋИХ СТАРИХ ПРОЗОРА



!
!

#'!

2.2!   H%.*+(% 7,%$"% (% /-7,-*+D#. 7,%0#. /0-9-0#.% 

0;A@G CA G@I9G@ A@ 8; KCRCSM@ ;G;?>;:8J@ ;P9J@8GC8: K?COC?@ 9 ACK?9G;8; 8<@B;B= >=R9:@J@ J?CO 
K?COC?; E; O@<E;G@ E;AGC8:?=JC> 8:@JD@ ALC8:?=J9< 9OC-8:@JDC<3. +L@E KC8:=K@J 8; <CV; K?9<9E;G9:9 
@JC 8= CJL9?9 K?COC?@ = ACR?C< 8:@B=. ,LC8:?=JC 9OC-8:@JDC 8@8:CE9 8; CA AL9E; ?@LG9 8:@JD@ 8@ 
9OCD@Q9CG9< 8DCE;< 9O<;W= B9H. +L@E 8DCE 9OCD@Q9E; 8; CR9IGC 8@8:CE9 CA @?>CG@ 9D9 J?9K:CG@, @ 8D=V9 
O@ 8<@B;B; >=R9:J@ :CKDC:; J?CO K?COC?. $C OG@I9 A@ N; K?C8:C?9E; R9:9 :CKD9E; O9<9 9 HD@AG9E; S;:9, 
M:C N; J@C ?;O=D:@: A@ ACL;A; AC <@B; KC:?CMB; ;G;?>9E; G@ >?9E@B; 9 HD@W;B;. +89< :C>@, 8<@B;B; 
KC:?CMB; ;G;?>9E; OG@I9 9 8<@B;B; ;<989E; M:;:G9H >@8CL@ = @:<C8P;?=, M:C E; JC?98GC O@ G@M= 
V9LC:G= 8?;A9G=. 

$?;R@ G@KC<;G=:9 A@ E; K?9 O@<E;G9 E;AGC8:?=JC> 8:@JD@ 8@ ALC8:?=J9< 9OC-8:@JDC< KC:?;RGC CR?@:9:9 
K@VB= G@ L;D9I9G= 9 CRD9J CJL9?@ K?COC?@. ,LC8:?=JC 9OC-8:@JDC <C?@ A@ 8; G@ CA>CL@?@E=N9 G@I9G 
=JDCK9 = CJL9? K?COC?@, 9 <C?@ 8; C89>=?@:9 A@ KC8:CE9 ACLCSGC K?C8:C?@ O@ JCGA;GO@: JCE9 <CV; A@ 
8; 8:LC?9. $@JCW;,cirilica :?;R@ LCA9:9 ?@I=G@ C L?8:9 9OC-8:@JD@ JCE@ 8; JC?98:9, E;? KC8:CE; ?@OD9I9:; 
L?8:; :C> 8:@JD@ 8@ ?@OD9I9:9< 8:;K;GC< 9OCD@Q9E;, K@ E; R9:GC A@ 8; CA@R;?; CGC JCE; G@ERCS; CA>CL@?@ 
JCGJ?;:G9< KC:?;R@<@.  

)J?@:JC, O@<E;G@ E;AGC8:?=JC> 8:@JD@ ALC8:?=J9< 9OC-8:@JDC< E; E;AGC8:@L@G 9 ;P9J@8@G G@I9G A@ 8; 
KCRCSM@ ;G;?>;:8J@ ;P9J@8GC8: K?COC?@ 9 8<@B9 KC:?CMB@ ;G;?>9E; = K?C8:C?9E@<@. 1@<E;G@ 8:@JD@ 
<CV; 9<@:9 L;D9J9 =:9Q@E G@ KCRCSM@B; =ACRGC8:9 9 JL@D9:;: V9LC:@ = O>?@A9. )O KCRCSM@B; 
:CKDC:GC9OCD@Q9CG9H J@?@J:;?98:9J@, 8:@JD@ 9 K?COC?9 8@ G98J9< JC;P9Q9E;G:C< K?CD@O@ :CKDC:; (U) 
<C>= OG@I@EGC A@ ACK?9G;8= 8<@B;B= :?CMJCL@ >?9E@B@ 9 HD@W;B@ O>?@A;. 

 

 
!"#$% 20 H%.*+(% 7,%$"% '9 3-3%,(# PVC-/0-:#" ("#*+2-), 9%.*+(% 7,%$"% 3#0+$,(- (% $0#"' *+3(-7,0'$# /0-9-0 

(70+3#(%), 9%.*+(% 7,%$"% (% $0#"' - 32-7,0'$# /0-9-0 $0#"- (% $0#"- (3+7(-) 

!

!

!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 C9- (#9-"%)#-(-) 7,%$"- *+ 7,%$"- 7%7,%2?+(- -3 *+3(+ #"# 2#<+ 7,%$"+(#> /-20<#(% $-*+ 7' .+='7-1(- -32-*+(+ 7% *+3(#. 
#"# 2#<+ >+0.+,#4$# 9%,2-0+(#. .+='/0-7,-0-.. A+='/0-7,-0 #9.+=' 7,%$"+(#> /-20<#(% .-D+ 1#,# #7/'6+( 2%93'>-. 
#"# (+$#. -3 #(+0,(#> 5%7-2%. S"%2(% $%0%$,+0#7,#$% #9--7,%$"% *+ 3% 72-*-. $-(7,0'$)#*-. 7.%6'*+ ,-/"-,(+ 5'1#,$+. 
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2.2   Замјена стакла на постојећим старим прозорима



!
!

#(!

2.3!     G50%36% 3-3%,(#> /0-9-07$#> $0#"% (% /-7,-*+D# /0-9-0 
 

@-7,-*# (+$-"#$- (%4#(% 9% /-2+F%6+ +(+05+,7$#> $%0%$,+0#7,#$% /0-9-0% 1+9 /-,0+1+ 9% 6#>-2-. 
3+.-(,%D-., # ,-: 

 
•! 8-3%2%6+ 3-3%,(-5 7,%$"% (% /-7,-*+D+ /0-9-07$- $0#"-: 

E50%36-. 3-3%,(-5 7,%$"% (% $0#"% 7% *+3(-7,0'$#. -7,%$?+6+., 20#*+3(-7, $-+:#)#*+(,% 
/0-"%9% ,-/"-,+ (U) .-D+ 3% 7+ 7.%6# # 3- 40%, '9 /0+3'7"-2 3% 7' -$2#0# /-7,-*+F#> /0-9-0% 
4207,# # ' 3-10-. 7,%6'. @0+/-0'4'*+ 7+ '/-,0+1% 7,%$"% 7 „Low-E“ /0+.%9-. (Low-E 7,%$"-4), 
% (%*1-?+ *+ 3% -2- 3-3%,(- 7,%$"- #.% .-5'F(-7, -,2%0%6% „$0#"- (% $0#"-“, 7"#4(- $%- (% 
32-7,0'$#. /0-9-0#.%. 
 

•! @-7,%2?%6+ /0-9-07$+ :-"#*+: 
M:+$%, 7"#4%( -(-.+ /-7,#5(',-. 3-3%2%6+. 3-3%,(-5 7,%$"% .-D+ 7+ /-7,#F# # 7% 
/0-9-07$-. :-"#*-.. &-"#*% 7+ (%2"%4# /-/', /0#"#*+/?+(-5 :#".% 7% '(',0%<6+ 7,0%(+ 
/0+$- )#*+"-5 /0-9-0% '9 9%50#*%2%6+ ,-/"#. 2%93'>-.. S-,-2- *+ (+2#3?#2%, %"# *+ 
/-3"-D(% -<,+F+6'. 
 

•! G50%36% 3-3%,(-5 /0-9-0%: 
@-0+3 /-7,-*+F+5 /0-9-0% 7% *+3(-7,0'$#. 7,%$"-., 7% '(',0%<6+ 7,0%(+ </%"+,+ '50%='*+ 7+ 
30'5# /0-9-0 7% #9--7,%$"-.. I2%* (%4#( (+ .#*+6% 2%67$# #95"+3 950%3+, %"# 9(%4%*(- 
/-1-?<%2% 6+(' ,-/"-,(' # 92'4(' #9-"%)#*'. 
 

B%2+3+(+ .+,-3+ (%*4+<F+ 7+ /0#.*+6'*' ' 7#,'%)#*%.% $%3% *+ /-,0+1(- 9%30D%,# 2%67$# #95"+3 
950%3+, -3(-7(- $%3% 7+ 0%3# - 9%<,#F+(#. 950%3%.% $'",'0(+ 1%<,#(+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
%!QRS7T!H;<J:4!?.!H;<J:4!2<!J4?.!?.!A!;4JA!9-41=34/0.!2<2.C.2!;<2J1!H:4?!K.;<:24M!4JH1/<U!8<?!K.;<:21!4JH1/!/?.:A?.!H<!H94I<C0.!H;-<2.!J<4!
V1:;.-! J4?1! 42.K4MAD<3<! 9-49AC;<0.! C;.;21O! WX! =-<J<! A! 9-4H;4-1?AY! /4J! H<! A2A;-<C0.! H;-<2.! /?.:A?.! J<4! -.V:.J;4-! J4?1! -.V:.J;A?.!
12V-<>-3.24!5;49:4;246!=-<B.0.!2<;-<M!A!9-4H;4-1?AU!81K.!H.!HK<0A?A!MAZ1>1!;49:4;.!J-4=!H;<J:4!=<!(+[!A!4/24HA!2<!J:<H1B24!?./24H;-AJ4!
H;<J:4U-
U!
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2.3   Уградња додатних прозорских крила на постојећи прозор



!
!

#)!

3!  2)12$( 2# Q$2T('(!".2O !)"*'"         
 („*2Q('()“ !)"*'") 
 

@0-:#"#7%(- 7,%$"- *+ 7,%$"- 7% 7%2#*+(#. 0'1-2#.%, $-*# 7,%$"' 3%*' -1"#$ /0-:#"%. I2- 7,%$"- 7+ 
/0-#92-3# ' 0%9"#4#,#. <#0#(%.% (-3 232 3- 498 mm), # 3+1?#(%.% (-3 6 3- 7 mm). T+5-2+ 7,0%(#)+ 
7' 2#7-$+ 41 #"# 60 mm, % 3'D#(% .-D+ 1#,# 3- 700 cm. @-0+3 -1#4(-5 /0-:#"#7%(-5 7,%$"%, /-7,-*# 
# D#4%(% 2%0#*%(,% $-*% 7+ ,%$-=+ /0-#92-3# ' #7,#. 3#.+(9#*%.%. I2- 7,%$"- 7+ $-0#7,# 9% 
-7,%$?#2%6+ 2+"#$#> 7,%$"+(#> /-20<#(% # #(3'7,0#*7$#> -1*+$%,% 53*+ *+ /-,0+1(% /0#0-3(% 
3(+2(% 72*+,"-7,. 

@0-:#"#7%(- 7,%$"- 7+ '50%='*+ ' /-7+1(+ E /0-:#"+. I2- 7,%$"- 7+ .-D+ '50%3#,# *+3(-7,0%(- #"# 
32-7,0%(-. @0# *+3(-7,0%(-* '50%36#, +"+.+(,# /0-:#"#7%(-5 7,%$"% /-7,%2?%*' 7+ *+3%( /-0+3 
30'5-5, # 7/-* 7+ 9%/'6'*+ 7% ,0%*(- +"%7,#4(-., 7#"#$-(7$-., *+3(-$-./-(+(,(-. 9%/,#2(-. .%7-. 
(% 1%9# %)+,%,%. I2%* 7/-* 7+ $-0#7,# 3% 1# 7+ /-7,#5"% 3-10% 4207,-F% # -,/-0(-7, (% 20+.+(7$+ 
',#)%*+. 

L-3 32-7,0%(+ '50%36+, 7,*+($+ /0-:#"#7%(-5 7,%$"% '"%9+ *+3(% ' 30'5' # 7"%D' 7+ *+3(% 3- 30'5+ 
3-$ 7+ (+ /-7,#5(+ D+?+(% 3#.+(9#*% #"# 7+ (+ 9%,2-0# -,2-0. I2%* 7/-* 7+ $-0#7,# 3% 1# 7+ /-7,#5"% 
3-10% 4207,-F% # -,/-0(-7, $-(7,0'$)#*+ (% 20+.+(7$+ ',#)%*+, % ,%$-=+ # 3% 1# 7+ 7.%6#- ',#)%* 
,-/"-,(-5 .-7,%. 

 
!"#$% 21 E95"+3 # /0#.*+(% /0-:#"#7%(-5 7,%$"% 

L-+:#)#*+(, /0-"%9% ,-/"-,+ (U) /0-:#"#7%(-5 7,%$"% 9%2#7# -3 ,-5% 3% "# *+ 7,%$"- *+3(-7,0'$- #"# 
32-7,0'$-, -3(-7(- /-7,-*+ "# „Low-E“ /0+.%9# (% 7,%$"' #"# (+. L-3 9#3-2% -3 /0-:#"#7%(-5 7,%$"% 
/-7+1(' /%D6' ,0+1% -10%,#,# (% 2-3-(+/0-/'7(-7, 7/-*+2% # .-5'F(-7, #9*+3(%4%2%6% /0#,#7$%, 
$%$- 1# 7+ #91*+5"% $-(3+(9%)#*% '(',0% ' $-(7,0'$)#*#. 

 

0>B?64K:4 
ABFG4 14:FG4 ABFG4 #;IA7>4 16F?4 EF?4GA;:4 U [W/mYK] 

(+/0+.%9%(-   J+3(-7,0'$- 
7,%$"- 5,7 

(+/0+.%9%(- (+/0+.%9%(-  82-7,0'$- 7,%$"- 2,8 

(+/0+.%9%(- !-"+x /0+.%9  82-7,0'$- 7,%$"- 2,8 

W1.7 /0+.%9 (+/0+.%9%(-  82-7,0'$- 7,%$"- 1,8 

W1.7 /0+.%9 !-"+x /0+.%9  82-7,0'$- 7,%$"- 1,8 

(+/0+.%9%(- (+/0+.%9%(- I$- 40 mm 82-7,0'$- 7,%$"- 1,5 

W1.7 /0+.%9 (+/0+.%9%(- I$- 40 mm 82-7,0'$- 7,%$"- 1,2 

;%1+"% 1 8+$"%0#7%(+ 20#*+3(-7,# $-+:#)#*+(,% /0-"%9% ,-/"-,+ /0-:#"#7%(-5 7,%$"% 
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3    ОТВОРИ ОД ПРОФИЛИСАНОГ СТАКЛА
       (”КОПИЛИТ” СТАКЛА)



!
!

#*!

! -19#0-. (% (+9%3-2-?%2%*'F+ 20#*+3(-7,# $-+:#)#*+(,% /0-"%9% ,-/"-,+ 9% *+3(-7,0'$% # 
32-7,0'$% /0-:#"#7%(% 7,%$"%, /0-#92-=%4# 7' 0%92#"# /0-:#"#7%(% 7,%$"% ' $-*% 7' '.+,(',+ 
/-"#$%01-(%,(+ /"-4+ /'6+(+ %+0-5+"-. ((/0. @#"$#(5,-( @0-:#"#, /'6+( 7 O'.#0%® %+0-5+"-.) 
$-*# /0-/'<,% 72*+,"-7,, 3-/0#(-7# /-2+F%6' 92'4(+ #9-"%)#-(+ .-F# ,+ 7.%6'*+ 0#9#$ 
$-(3+(9%)#*+ 2-3+(+ /%0+. @-"#$%01-(%,(+ /"-4+ /'6+(+ %+0-5+"-. .-5' 1#,# 3+1?#(+ 16 mm #"# 
25 mm, % '50%='*' 7+ ' 70+3#(' /0-:#"#7%(-5 7,%$"% $-0#<F+6+. 7/+)#*%"(#> $-/4# $-*+ -.-5'F'*' 
/0#30D%2%6+ /"-4% 7 %+0-5+"-. ' ,-$' '50%36+ # $-0#<F+6%. 

 

!"#$% 22 @-1-?<%6+ ,-/"-,(-#9-"%)#-(#> $%0%$,+0#7,#$% /0-:#"#7%(-5 7,%$"% '.+,%6+. /-"#$%01-(%,7$#> 
/"-4% /'6+(#> %+0-5+"-. 

!

K 25/60 Series Profilit 
.;7ME=E94> 

– @9EF?6BGE 
F?4G=E 

#9EF?6BGE 
F?4G=E + 

Lumira® Aerogel 
Panel* 16 mm 

(<6EM764>) 

#9EF?6BGE 
F?4G=E + 

Lumira® Aerogel 
Panel* 25 mm 

(<6EM764>) 

Ug 20#*+3(-7, [W/m2K] 2,8 1,2 1,1 

@0-/'<,%6+ 
72*+,"-7,# svjetlosti 

70 % 50% 38% 

g-20#*+3(-7, Solar 
Heat Gain Coeff. 

(SHGC) Coeff. (SHGC) 
(NFRC 200) 

 
0,63 

 
0,42 

 
0,31 

;%1+"% 2 I%0%$,+0#7,#$+ /0-:#"#7%(-5 7,%$"% 7% '.+,(',#. /-"#$%01-(%,7$#. /"-4%.% /'6+(#. %+0-5+"-. 

L-3 /0-:#"% 9% -$2#0 -,2-0% -3 /0-:#"#7%(-5 7,%$"%, /-7,-*# 0%9"#$% #9.+=' %"'.#(#*'.7$#> 
/0-:#"% 7% /0+$#3-. ,-/"-,(-5 .-7,% ,+ -(#> 1+9 /0+$#3% ,-/"-,(-5 .-7,%. A-D+ 3% 7+ 1#0% #9.+=' 
-$2#0% 7 3'1#(-. #(7,%"%)#*+ -3 60 mm # -(#> 7% 3'1#(-. #(7,%"%)#*+ -3 83 mm, % #91-0 9%2#7# -3 
/0-:#"% 7,%$"% $-*# 7+ $-0#7,#. 

E9#.%*'F# ' -19#0 /-.*+0%6% $-(7,0'$)#*+, -$2#0 7+ .-0% '4207,#,# ' $-(7,0'$)#*' /-.-F' 
/0#$"%3(#> '420<F'*'F# +"+.+(%,% # .%,+0#*%"% 9% :'5#0%6+. 

 

 
!"#$% 23 8+,%? /-7,%2?%6% -$2#0% $-3 -,2-0% 7% /0-:#"#7%(#. 7,%$"-. 
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ПОСТАВЉАЊЕ
ТОПЛОТНЕ 
ИЗОЛАЦИЈЕ
НА ВАЊСКОМ
ОМОТАЧУ
ЗГРАДА 

Б.





!
!

$$!

 

1    (32'"/(&" 1"R!*(S 3(#21" 

 
 

 
!"#$% 24 &%7%3% 950%3+ 

 

H%67$# 9#3-2# 7,%.1+(#> 950%3% 7' #9'9+,(- 2%D(# 91-5 7?+3+F#> 0%9"-5% # :'($)#*% $-*+ 
#7/'6%2%*': 

•! (ME=4U784: H%67$# 9#3-2# #50%*' $?'4(' '"-5' ' ,-/"-,(-* #9-"%)#*# 950%3+. 8-10% ,-/"-,(% 
#9-"%)#*% 7/0+4%2% 5'1#,%$ ,-/"-,+ #9 950%3+ 9#.# # '"%9%$ 20'F#(+ ' 950%3' ?+,#, <,- /-.%D+ 
' -30D%2%6' '5-3(+ ,+./+0%,'0+ ' '(',0%<6-7,# 950%3+ # 7.%6+6' /-,0-<6+ +(+05#*+. 

•! 39BC>4 7ME=4U784: H%67$# 9#3-2# ,%$-=+ #50%*' '"-5' ' 92'4(-* #9-"%)#*# 950%3+, <,- 9(%4# 3% 
7/0+4%2%*' '"%9%$ #"# #9"%9%$ 92'$% #9 950%3+. I2- *+ 2%D(- 9% 7,2%0%6+ '5-3(-5 # .#0(-5 
-$0'D+6% ' '(',0%<6-7,# 950%3+. 

•! ,F?;?7G4: H%67$# 9#3-2# 7' *+3%( -3 (%*2#3?#2#*#> 3#*+"-2% 950%3+, /% *+ 2%D(- 3% #95"+3%*' 
+7,+,7$# /0#2"%4(-. I(# .-5' 3% 7+ -1"-D+ 0%9"#4#,#. .%,+0#*%"#.% $%- <,- 7' $%.+(, -/+$% 
#"# 30'5# .%,+0#*%"# 9% :%7%3+, <,- .-D+ 3% 3-/0#(+7+ +7,+,7$-. #95"+3' 950%3+. 

•! 2@6D79EF?: H%67$# 9#3-2# ,%$-=+ #50%*' '"-5' ' -30D#2-7,# 950%3+. B% /0#.*+0, 9% -1"%5%6+ 
9#3-2% .-5' 3% 7+ $-0#7,+ .%,+0#*%"# 7% (#7$#. ',#)%*+. (% D#2-,(' 70+3#(', <,- 3-/0#(-7# 
-4'2%6' D#2-,(+ 70+3#(+. I7#. ,-5%, 2%67$# 9#3-2# .-5' 1#,# -/0+.?+(# 7% 7-"%0(#. 
/%(+"#.% #"# 30'5#. ,+>(-"-5#*%.% 9% /0-#92-36' -1(-2?#2+ +(+05#*+, <,- ,%$-=+ 
3-/0#(-7# -30D#2-7,# 950%3+. 

E$0%,$-, 2%67$# 9#3-2# 7,%.1+(#> 950%3% 7' #9'9+,(- 2%D(# 91-5 72-*+ '"-5+ ' /-7,#9%6' ,-/"-,(+ # 
92'4(+ #9-"%)#*+, +7,+,#$+ # -30D#2-7,# 950%3+.  

8-10% ,-/"-,(% #9-"%)#*% 2%67$#> 9#3-2% 7,%.1+(#> 950%3% 2%D(% *+ #9 7?+3+F#> 0%9"-5%: 

•! !H4:;:; <E?6EK:; ;>;6578;: 8-10% ,-/"-,(% #9-"%)#*% 7/0+4%2% 3% 7+ ,-/"-,(% +(+05#*% 
5'1# $0-9 2%67$+ 9#3-2+ 950%3+. ;- 9(%4# 3% 7+ .%6+ +(+05#*+ ,0-<# (% 50#*%6+ #"# >"%=+6+ 
950%3+, <,- 3-2-3# 3- 7.%6+6% /-,0-<6+ +(+05#*+ # (#D#> 0%4'(% 9% 7,0'*' # ,-/"-,(' 
+(+05#*'. 

•! QEIEAK4:; B@EI>EF?7: 8-10% ,-/"-,(% #9-"%)#*% 7/0+4%2% 3% 7+ '(',0% ' 950%3# 7,2%0% 
2+"#$% 0%9"#$% ' ,+./+0%,'0# #9.+=' 2%67$-5 # '(',0%<6+5 2%93'>%. ;- 9(%4# 3% F+ '(',0% ' 
950%3# 1#,# '5-3(#*+ # 3% (+F+ 1#,# >"%3(- #"# 20'F+, <,- *+ /-7+1(- 2%D(- ' 9#.7$#. 
.*+7+)#.% #"# 20'F#. ?+,(#. 3%(#.%. 
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ПОСТАВЉАЊЕ ТОПЛОТНЕ ИЗОЛАЦИЈЕ НА ВАЊСКОМ ОМОТАЧУ ЗГРАДА

1    ИЗОЛАЦИЈА ВАЊСКИХ ЗИДОВА



!
!

$%!

•! W?;@:4 >E9U4: L%- <,- *+ (%2+3+(-, 7.%6+6+ /-,0-<6+ +(+05#*+ 3-2-3# 3- (#D#> 0%4'(% 9% 
7,0'*' # ,-/"-,(' +(+05#*', <,- 9(%4# 3% F+ 7+ (% .*+7+4(-. (#2-' '<,+3*+,# (-2%). I7#. ,-5%, 
3-10% ,-/"-,(% #9-"%)#*% .-D+ 3% /0-3'D# D#2-,(# 2#*+$ 0%9(#> /+F#, 50#*%"#)% # $"#.% 
'0+=%*% $-*# 7+ $-0#7,+ ' 950%3#, <,- ,%$-=+ 3-2-3# 3- '<,+3% (-2)% (% 3'D# 0-$. 

•! 2@6D79EF?: 8-10% ,-/"-,(% #9-"%)#*% 3-/0#(-7# 7.%6+6' +.#7#*+ 5%7-2% 7,%$"+(+ 1%<,+, 
<,- *+ 2%D(- 9% -4'2%6+ D#2-,(+ 70+3#(+ # 1-01' /0-,#2 $"#.%,7$#> /0-.*+(%. 

E$0%,$-, 3-10% ,-/"-,(% #9-"%)#*% 2%67$#> 9#3-2% 950%3% (%.*+6+(#> 7,%(-2%6' *+ 2%D(% 91-5 
7.%6+6% /-,0-<6+ +(+05#*+, /-1-?<%6% '3-1(-7,#, <,+36+ (-2)% # -30D#2-7,#.  

 

1.1!  J07,+ ,-/"-,(+ #9-"%)#*+ 

;-/"-,(+ #9-"%)#*+ 0%9"#$'*' 7+ /0+.% .*+7,#.% '50%36+ # 207,# ,-/"-,(-#9-"%)#-(#> .%,+0#*%"%. 
@0+.% .*+7,' '50%36+ 0%9"#$'*+.- 7?+3+F+ 207,+ #9-"%)#*+: 

•!7ME=4U784 ?;H;A4 7 ?;H;A>7N <=EC4, 
•!7ME=4U784 <E@>7N <=EC4, 
•!7ME=4U784 M7@E94 B @E@76B F4 ?=EH, 
•!7ME=4U784 <E@>ED84 M564@4 E@>EF>E @78;=E94 M564@4  
GE87 FB 7M=ED;>7 <6FG4:B 7 B?7U48B 9E@; 7 H;N4>7CG7H EK?;L;:7H4, 

•!7ME=4U784 M7@E94, 
•!7ME=4U784 GEF7N G6E9E94, 
•!7ME=4U784 649>7N G6E9E94, 7?@. 

;-/"-,(+ #9-"%)#*+ 3#*+"+ 7+ # /0+.% 207,%.% ,-/"-,(-#9-"%)#-(#> .%,+0#*%"% -3 $-*#> 7+ 7%7,-*+. 
E -3(-7' (% /-0#*+$"- 7#0-2#(+ 9% 6#>-2' /0-#92-36', ,-/"-,(-#9-"%)#-(# .%,+0#*%"# 3#*+"+ 7+ ' 
7?+3+F+ 50'/+: 

1.! ,-/"-,(-#9-"%)#-(# .%,+0#*%"# .#(+0%"(-5 /-0#*+$"%: $%.+(% # 7,%$"+(% 2'(%; 
2.! ,-/"-,(-#9-"%)#-(# .%,+0#*%"# -05%(7$-5 /-0#*+$"%: 

7! /-"#.+0#: +$7/%(3#0%(# /-"#7,#0+(, +$7,0'3#0%(# /-"#7,#0+(, /-"#'0+,%(; 
7! /0#0-3(# .%,+0#*%"#: ,07$%, $-(-/?%, 302+(% 2"%$(% 7 .#(+0%"(#. 2+9#2-., 0+)#$"%D(% 

)+"'"-9%, /"',-, D#2-,#67$% 3"%$% (-24*% 2'(%); 
3.! ,-/"-,(-#9-"%)#-(# .-0,-2# # 1+,-(#: EPS 1+,-(#5 # /"#(- (/*+(-) 1+,-(#); 
4.! 7/+)#*%"(# ,-/"-,(-#9-"%)#-(# .%,+0#*%"#: 2%$'.7$+ #9-"%)#*+, %+0-5+", 

,0%(7/%0+(,(+ %/7-0/)#*7$+ /"-4+. 

B%*4+<F+ 9%7,'/?+(# ,-/"-,(-#9-"%)#-(# .%,+0#*%"# 9% #9-"%)#*' 2%67$-5 -.-,%4% 950%3% 7' 
.#(+0%"(+ 2'(+ # /-"#.+0# (7,#0-/-0#). 

A#(+0%"(+ 2'(+ (MW) 

A#(+0%"(% 2'(% .-D+ 1#,# $%.+(% # 7,%$"+(%. !%7,-*# 7+ -3 :#(- (%0+9%(#> .#(+0%"(#> 2"%$%(%, 
$-*% 7' #9'9+,(- +:#$%7(% ' 7/0+4%2%6' /0-"%9% ,-/"-,+. A#(+0%"(% 2'(% *+ #9'9+,(- /-5-3(% 9% 
,-/"-,(' #9-"%)#*' 91-5 72-*#> ,+0.#4$#> $%0%$,+0#7,#$% # 7/-7-1(-7,# 3% 7+ ,-$-. 20+.+(% (+ 
.#*+6%. 

@-7,-*# (+$-"#$- /0+3(-7,# $-0#<F+6% .#(+0%"(+ 2'(+ 9% ,-/"-,(' #9-"%)#*', # ,-: 

#EI64 ?E<=E?>4 7ME=4?79>EF?: A#(+0%"(% 2'(% *+ #9'9+,(- +:#$%7(% ' 7/0+4%2%6' /0-"%9% 
,-/"-,+, <,- 9(%4# 3% 7+ 9% 50#*%6+ #"# >"%=+6+ 950%3+ ,0-<# .%6+ +(+05#*+. 
39BC>4 7ME=4?79>EF?: A#(+0%"(% 2'(% ,%$-=+ 3-10- #9-"'*+ 92'$, <,- 9(%4# 3% 7/0+4%2% '"%9%$ 
#"# #9"%9%$ 92'$% #9 950%3+. 
2?<E6>EF? >4 94?6B: A#(+0%"(% 2'(% *+ #9'9+,(- -,/-0(% (% 2%,0' # (+ 5-0#, <,- -2%* .%,+0#*%" 
4#(# 7#5'0(#. 9% '/-,0+1'. 
$;U7G=4I7=>EF?: A#(+0%"(% 2'(% .-D+ 3% 7+ 0+)#$"#0% # /-(-2- $-0#7,#,# 9% /0-#92-36' 
(-2#> /0-#92-3%, <,- -2%* .%,+0#*%" 4#(# -30D#2#.. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 EPS 1+,-( *+ "%5%(# 1+,-( (% 1%9# 50%('"% +$7/%(3#0%(-5 /-"#7,#0+(% (7,#0-/-0%). !%7,%2: )+.+(,, EPS ' 50%('"%.%, /#*+7%$, 
2-3%, %3#,#2. 
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1.1   Врсте топлотне изолације



!
!

$&!

 
                                                  !"#$% 25 K%.+(% 2'(%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!                      !"#$% 26 !,%$"+(% 2'(%!

I7,%"+ /0+3(-7,# .#(+0%"(#> 2'(% 7':  

•!H4=4 5BF?EL4,  
•!9;=7G7 ?;H<;64?B6>7 7>?;694= <67H8;>; (@E 7000C),  
•!H7>7H4=>E EF=EI4V4:; E?6E9>7N 54FE94 <67 5E6;:B,  
•!97FEG4 <46E<6E<BF>EF? (GE;J7U78;>? <46E<6E<BF>EF?7 \]1,1),  
•!M4>;H4679 ?;H<;64?B6>7 64@ (0,05 mm/m/1000C),  
•!E?<E6>EF? >4 F?46;:;, 64F<4@4:;, @6EIA;:;, 7>F;G?; 7 H7G6EE654>7MH;. 

C%$- #.% .(-5- /0+3(-7,#, /-7,-*+ # (+3-7,%)# $-0#<F+6% .#(+0%"(+ 2'(+ 9% ,-/"-,(' #9-"%)#*', 
# ,-: 

17FEG4 U78;>4: A#(+0%"(% 2'(% *+ 0+"%,#2(- 7$'/ .%,+0#*%", <,- .-D+ 1#,# /0-1"+. 9% -(+ $-*# 
D+"+ 3% 72-*+ 950%3+ #9-"'*' <,- *+:,#(#*+. 
);KGEL; <67 B564@:7: A#(+0%"(% 2'(% .-0% 3% 7+ '50%='*+ ' /-7+1(#. /"-4%.% #"# -.-,#.%, 
<,- .-D+ 3% 1'3+ ,+<$- # 3% $-3 '50%36+ 9%>,#*+2% 7,0'4(' /-.-F. 
PE5BL>EF? <6EBM6EGE94:4 4=;65784: A#(+0%"(% 2'(% 7%30D# :#(% 2"%$(% $-*% "%$- .-5' 3% 7+ 
0%7/0<+ ' 2%93'>', <,- .-D+ 3% #9%9-2+ %"+05#*7$+ 0+%$)#*+ $-3 (+$#> ?'3#, /-7+1(- $-3 -(#> 
7% -7*+,?#2#. 3#7%*(#. /',+2#.%. 
2564>7C;>4 B<E?6;I4 B >;G7H M;HA4H4: E (+$#. 9+.?%.% /-7,-*+ 9%$-(# $-*# -50%(#4%2%*' 
'/-,0+1' .#(+0%"(+ 2'(+ 91-5 .-5'F(-7,# 6+(-5 <,+,(-5 ',#)%*% (% D#2-,(' 70+3#('. 

C/%$, 9% -(+ $-*# D+"+ $2%"#,+,(' ,-/"-,(' #9-"%)#*' # 7/0+.(# 7' 3% /"%,+ 2#<+, .#(+0%"(% 2'(% *+ 
-3"#4%( #91-0. 

@-"#.+0# (7,#0-/-0#) 

@-"#.+0# 7' .%,+0#*%"# $-*# 7+ ,%$-=+ $-0#7,+ 9% ,-/"-,(' #9-"%)#*'. @-7,-*+ 32#*+ 207,+ /-"#.+0% 
– +$7/%(3#0%(# /-"#7,#0+( (EPS) C +$7,0'3#0%(# /-"#7,#0+( (XPS). !%7,-*+ 7+ -3 :#(+ /*+(+ -3 
/-"#7,#0+(%, $-*% *+ #9'9+,(- 3-10% ' 7/0+4%2%6' /0-"%9% ,-/"-,+. @-"#7,#0+( 7+ -1#4(- $-0#7,# ' 
-1"#$' /"-4% #"# 1"-$-2%, $-*# 7+ /-7,%2?%*' #9.+=' 2%67$-5 # '(',0%<6+5 9#3% 950%3+. 

@-7,-*# (+$-"#$- /0+3(-7,# $-0#<F+6% /-"#7,#0+(% 9% ,-/"-,(' #9-"%)#*', # ,-: 

#EI64 ?E<=E?>4 7ME=4?79>EF?: @-"#7,#0+( *+ #9'9+,(- +:#$%7%( ' 7/0+4%2%6' /0-"%9% ,-/"-,+, 
<,- 9(%4# 3% 7+ 9% 50#*%6+ #"# >"%=+6+ 950%3+ ,0-<# .%6+ +(+05#*+. 
'454> 7 8;@>EF?494> M4 B564@:B: @-"#7,#0+( *+ #9'9+,(- "%5%( .%,+0#%", *+3(-7,%2%( 9% 
'50%36'. A-D+ "%$- 3% 7+ 0+D+ # /0#"%5-=%2% 0%9"#4#,#. -1"#)#.% 9#3%, <,- 5% 4#(# /-5-3(#. 
9% $-0#<F+6+ ' 0%9"#4#,#. 7#,'%)#*%.%. 
.7FG4 U78;>4: @-"#7,#0+( *+ 0+"%,#2(- *+:,#( .%,+0#*%", <,- -2' 207,' ,-/"-,(+ #9-"%)#*+ 4#(# 
3-7,'/(-. 9% 2+F#(' ?'3#. 
2?<E6>EF? >4 9=45B: @-"#7,#0+( *+ -,/-0%( (% 2"%5', <,- 9(%4# 3% 7+ (+F+ 0%7/%7,# #"# 
/0-/%3%,# ' 7"'4%*' 3% 3-=+ 3- )'0+6% #"# /0-3#0%6% 2-3+. 

J+3%( -3 -7(-2(#> (+3-7,%,%$% /-"#7,#0+(% *+ -7"-1%=%6+ -,0-2(#> 5%7-2% $-3 /-*%2+ /-D%0%. C%$- 
7' /-"#7,#0+(# ' /0#()#/' (+9%/%?#2#, -(# 7+$-3 /-*%2+ /-D%0% $%/?#4(- 0%7/%3%*' # -7"-1%=%*' 
-,0-2(+ 5%7-2+, <,- /-37,#4+ <#0+6+ /-D%0% # 3-2-3# 3- (+5%,#2(#> /-7?+3#)% (% 930%2?+ ?'3#. 
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ПОСТАВЉАЊЕ ТОПЛОТНЕ ИЗОЛАЦИЈЕ НА ВАЊСКОМ ОМОТАЧУ ЗГРАДА



!
!

$'!

G1-5 ,-5% 7+ /0#.*+(# /-"#7,#0+(% 9% #9-"%)#*' 950%3% (%.*+6+(#> 7,%(-2%6' .-0% /%D?#2- 
/0#7,'/#,#. 

 

 
!"#$% 27 J07,+ /-"#7,#0+(% 

S+(+0%"(-, /0+.% (%4#(' #92-=+6% ,-/"-,(-#9-"%)#-(+ :%7%3+ (% 2%67$#. 9#3-2#.% .-5' 1#,#: 

•!T4F4@; I;M 94M@BK>E5 F=E84: 
-  ?%4%:' 4% )'*,#.$#, ,%")'*/,, 
-  $/,0%$)(# )'*,#7/"%@#/(# 4#4)', (ETICS), 
-  ?%4%:' 4% 1%+4$/, />"/;/,, 

•!T4F4@; F4 94M@BK>7H F=E8;H (9;>?7=7648BL; J4F4@;). 

E /0%$7# 7' (%*4+<F+ 9%7,'/?+(# 2%67$# ,-/"-,(-#9-"%)#-(# /-2+9%(# ($-./%$,(#) 7#7,+.# (ETICS), 
# ' 3%?+. ,+$7,' F+ -2# 7#7,+.# 1#,# 3+,%?(#*+ -10%=+(#. 
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!
!

$(!

1.2!  J%67$# ,-/"-,(-#9-"%)#-(# /-2+9%(# 7#7,+. (ETICS) 
 

ETICS (+(5". External Thermal Insulation Composite System) *+ 7#7,+. ,-/"-,(+ #9-"%)#*+ 2%67$#> 9#3-2% 
950%3+. @0+.% N#Q 7,%(3%03#.% BAS EN 13499 i BAS EN 13500, 3+:#(#)#*% ETICS-a *+ 7?+3+F%: 

 

ETICS 8; >4 564@7=7K?B 7M9;@;> F7F?;H GE87 F; F4F?E87 7M J4I67CG7 
<6E7M9;@;>7N GEH<E>;>?7. (F<E6BCB8; F; E@ <6E7M9EV4C4 G4E <E?<B>7 
F7F?;H 7 F4@6D494 H7>7H4=>E FA;@;L; F7F?;HB <67=45EV;>; 
GEH<E>;>?;: 

7! H4=?;6 M4 =78;<A;:;,  
7! ?E<=E?>E7ME=4U7E>7 H4?;6784=, 
7! ?7<=E97 M4 H;N4>7CGE <E9;M794:;, 
7! H4=?;6 M4 46H4?B6>7 F=E8, 
7! F?4G=;>B H6;D7UB, 
7! M496K>E-@;GE64?79>7 F=E8. 

!9; GEH<E>;>?; F7F?;H4 F; I7648B B M497F>EF?7 E@ F<;U7J7C>EF?7 
F7F?;H4 7 <E@=E5;. 

P#? /0#.*+(+ ETICS 7#7,+.% *+ 7.%6+6+ ,-/"-,(#> 5'1#,%$% #9 950%3+ # 7.%6+6+ /-,0+1+ 9% 
50#*%6+. #"# >"%=+6+., <,- 3-2-3# 3- (#D#> 0%4'(% 9% +(+05#*' # .%6+5 ',#)%*% (% D#2-,(' 
70+3#('. 

@-7,-*+ (+$-"#$- /0+3(-7,# $-0#<F+6% ETICS 7#7,+.%: 

QEIEAK4:; ?E<=E?>; 7ME=4?79>EF?7: ETICS 7#7,+. /-1-?<%2% ,-/"-,(' #9-"%,#2(-7, 950%3+, 
<,- 9(%4# 3% 7+ .%6+ +(+05#*+ ,0-<# 9% 50#*%6+ #"# >"%=+6+. 
!H4:;:; ;H7F784 B5A;>@7EGF7@4: !.%6+6+. /-,0+1+ 9% 50#*%6+. #"# >"%=+6+., ETICS 7#7,+. 
,%$-=+ 7.%6'*+ +.#7#*+ '5?+(3#-$7#3%, <,- /-9#,#2(- ',#4+ (% D#2-,(' 70+3#('. 
,F?;?FG7 7M5=;@: ETICS 7#7,+. -.-5'F%2% /-7,%2?%6+ 0%9"#4#,#> 207,% :%7%3% # .%",+0%, <,- 
9(%4# 3% 950%3% .-D+ 3% 7+ /0#"%5-3# D+?+(-. +7,+,7$-. #95"+3'. 
&;@>EF?49>EF? B564@:;: ETICS 7#7,+. .-D+ "%$- 3% 7+ '50%3# # (+ 9%>,#*+2% 2+"#$+ 50%=+2#(7$+ 
0%3-2+. 
&4F>; <6EU;@B6; GE>?6E=; G94=7?;?4: @0-)+3'0+ # 7,%(3%03# $2%"#,+,% /-*+3#(#> $-./-(+(,# 
# )#*+"-5 7#7,+.% *%7(- 7' 3+:#(#7%(# # 7,%(3%03#9-2%(#. 

@-,203' $2%"#,+,% $-./"+,(-5 7#7,+.% 3%*+ /0-#92-=%4 7#7,+.%. M20-/7$% -05%(#9%)#*% 9%  ,+>(#4$%  
3-/'<,+6%  (MI;R)  9%  #7/#,#2%6+  #  -)*+6#2%6+  ETICS 7#7,+.% -3-10#"% *+ 7.*+0(#)' ETAG 004 
(+(5". European Technical Approvals Guideline - ETAG). E -2-* 7.*+0(#)# /0-/#7%(# 7' 72# 0+:+0+(,(# 
3-$'.+(,# 9% #7/#,#2%6+ # 9%>,*+2# $-*+ ETICS 7#7,+.# .-0%*' 3% #7/'(+, .+,-3+ #7/#,#2%6% # 
-)*+6#2%6%, (%4#(# (%39-0% :%10#4$+ $-(,0-"+ /0-#92-36+, (%4#( -9(%4%2%6%, ,+ 20#*+.+ 2%D+6% 
3-$'.+(,%. 

L%$- 1# 7+ -7#5'0%"% :'($)#-(%"(-7, ETICS-%, 2%D(% *+ 7%20<+(% '7$"%=+(-7, 72#> $-./-(+(%,% 
7#7,+.%, ,+ 7,0'4(- /"%(#0%6+ # #92-=+6+ ' 7?+3+F#. :%9%.% #90%3+: 

•!<6E98;64 7 <6EU8;>4 <E@=E5;, 
•!<67<6;H4 <E@=E5;, 7 
•!7M9EV;:; ETICS F7F?;H4. 
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1.2   Вањски топлотноизолациони повезани систем (ETICS)



!
!

$)!

 

1.2.1!    K7(-2(+ $-./-(+(,+ ETICS 7#7,+.% 

I7(-2(+ $-./-(+(,+ ETICS-% /0#$%9%(+ 7' (% (%0+3(-* 7"#)#. 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

!"#$% 28 K7(-2(+ $-./-(+(,+ ETICS-% 

!

1.2.1.1! L+/#"- 

G% "#*+/?+6+ 7+ $-0#7,+ 5-,-2#, :%10#4$# /0#/0+.?+(# /-"#.+0-)+.+(,(# .%",+0# #"# /%7,-9(- 
3#7/+09#-(- ?+/#"-. !20>% -2#> /0-#92-3% *+ 3% -7#5'0%*' 3-10' /0#-6#2-7, (% 0%9"#4#,#. 
/-3"-5%.% # 3% 7,2-0+ 4207,' 2+9' #9.+=' /-3"-5+ # ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"%. @0-/#7# 
(%"%D' 3% 4207,-F% /0#-6#2-7,# #9.+=' ?+/#"% # /-3"-5+ (+ 7.#*+ 1#,# (#D% -3 80 kPa.  

E /-7?+36+ 20#*+.+ (% ,0D#<,' 7+ /-*%2?'*' *+3(-$-./-(+(,(% ?+/#"% 9% /0#420<F#2%6+ 
,-/"-,(-#9-"%)#-(#> /"-4% -3 EPS-%, XPS-% # AW-%, /0-#92+3+(% (% 1%9# /-"#'0+,%(%. @0#.*+0 
,%$2-5 ?+/#"% *+ /-"#'0+,%(7$- ?+/#"- 9% /0#420<F#2%6+ EPS /"-4%. I2- ?+/#"- .-D+ 7+ 
$-0#7,#,# 7%.- ' Ceresit VWS Express ETICS 7#7,+.', -7#. %$- /0-#92-=%4 7#7,+.% (+ (%2+3+ 30'5%4#*+. 
I2%* /0-#92-3 7+ .-D+ $-0#7,#,# 9% /-7,%2?%6+ EPS /"-4% (% (-2+ 950%3+ #"# 9% -1(-2' ,-/"-,(+ 
#9-"%)#*+ (% /-7,-*+F#. 950%3%.%. 

ETICS 7#7,+.# 7+ .-5' # 3-3%,(- .+>%(#4$# '4207,#,# ' 7"'4%*' 3% 7' #9"-D+(# 2+"#$#. 
-/,+0+F+6#.% 2*+,0-. #"# $-3 7/+)#:#4(#> /-3"-5% # 9%20<(#> 0%3-2%. A+>%(#4$- 
/0#420<F#2%6+ ,%$-=+ /-2+F%2% 7,%1#"(-7, :%7%3+ ' 7"'4%*' /-D%0%. @0#"#$-. #91-0% ?+/#"% 
2%D(- *+ 3% 7+ 2-3# 0%4'(% - /0-/'7(-7,# 2-3+(+ /%0+ $0-9 #9-"%)#*' 9#3-2%, $%$- 1# 7+ 7/0#*+4#"- 
3% ?+/#"- 1"-$#0% #9"%9%$ 2-3+(+ /%0+ #9 9#3%. @-7,-*+ ?+/#"% $-*% 7' /0#"%5-=+(% -30+=+(#. 
/-3"-5%.%, /-/', ?+/#"% 9% 1#,'.+(7$' /-3"-5' 9% /0#.*+(' XPS-% #"# ?+/#"% 9% 302+(' /-3"-5'. E 
72%$-. 7"'4%*', /-,0+1(- *+ $-(7'",-2%,# /0-#92-=%4% ETICS-% $%$- 1# 7+ ',203#"- $-*% ?+/#"% 7' 
$-./%,#1#"(% 7% -3%10%(#. ETICS 7#7,+.-. # $-*% #7,-20+.+(- 9%3-2-?%2%*' /-7+1(+ 9%>,*+2+ ' 
/-5"+3' /0-/'7(-7,# 2-3+(+ /%0+ # /-3"-5+. 

 

 

 

 

 

=1/! ;19:!

K<:;.-!=<!<-K<;A-21!
H:4?!\Q]^!

=<3-C21!H:4?!
I.91:4!=<!;49:4;2A!
1=4:<>1?A!!

;49:4;241=4:<>1421!
H:4?!

<-K<;A-2<!K-._1><!
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!
!

$*!

 

1.2.1.2! ;-/"-,(-#9-"%)#-(# 7"-* 

&'($)#*% ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"% *+ 7.%6+6+ 5'1#,$% ,-/"-,+ $0-9 9#3-2+ 9#.# # 
7/0+4%2%6+ /0+$-.*+0(-5 9%50#*%2%6% $-(7,0'$)#*+ # '(',0%<6-7,# 950%3% ?+,#. B%*4+<F+ 
$-0#<F+(# ,-/"-,(-#9-"%)#-(# .%,+0#*%"# ' ETICS 7#7,+.#.% 7': 

•!,GF<4>@764>7 <E=7F?76;> (EPS) GE87 7F<B:494 M4N?8;9; F?4>@46@4 BAS EN 13163; 
•!P7>;64=>4 9B>4 (PW) (<=EC; 7/7=7 =4H;=;) GE84 7F<B:494 M4N?8;9; F?4>@46@4 BAS EN 

13162. 

@-"#7,#0+( 7/%3% ' 50'/' /*+(%7,#> /"%7,#4(#> .%,+0#*%"%. @-,0+1(% *+ 20"- .%"- +(+05#*+ 9% 6+5-2' 
/0-#92-36'. @0-#92-3# 7+ 3*+"-2%6+. 2-3+(+ /%0+ # 70+37,2% 9% /*+6+6+ -3 7,#0+(% $-*+ 7+ (%9#2% 
/-"#7,#0+(7$% /*+(%. @-"#7,#0+( 7%30D# -$- 98% 2%93'>%.  

@0-)+7 /0-#92-36+ EPS-% '$?'4'*+ 7?+3+F+ $-0%$+: /0+3+$7/%(3#0%6+ (9%50#*%2%6+ 2-3+(-. /%0-. 
$-*+ -.+$<%2% .%,0#)' /-"#7,#0+(% # <#0# /+(,%( (7/+)#*%"(- 70+37,2- 9% (%3'2%2%6+) <,- 
0+9'",#0% /-2+F%6+. -1#.% 9% 50-60 /',%), $-(3#)#-(#7%6+ #"# 7,%1#"#9%)#*' (3-1#2%6+ /-,0+1(+ 
.+>%(#4$+ 4207,-F+ # 3#.+(9#-(%"(+ 7,%1#"(-7,#), # -1"#$-2%6+ (2%$'.#0%6+, 9%/%0#2%6+ # 
>"%=+6+ ' $%"'/#.%) ' 1"-$-2+ $-*# 7+ 0+D' 9%50#*%(-. D#)-.. 

@0-)+7 /0-#92-36+ XPS-% ($-*# *+ 3-7,'/%( ' 0%9"#4#,#. 1-*%.%, %"# #.% .%6' /-0-9(-7,, 2+F' 
5'7,-F' # 4207,-F' (% /0#,#7%$, ,+ (+ %/7-01#0% 2-3+(' /%0') '$?'4'*+ ,-/?+6+ $-./%$,(#> 50%('"% 
/-"#7,#0+(% ' +$7,0'3+0', +$7/%(3#0%6+ .%7+, #7,#7$#2%6+ /-3 /0#,#7$-., # >"%=+6+. 

L%.+(% 2'(% 7+ 3-1#2% ,-/?+6+. 7,#*+(% +0'/,#2(-5 # 7+3#.+(,(-5 /-0#*+$"% ' $'/-"(-* /+F# (% 
,+./+0%,'0# #9(%3 1500°C. B%*4+<F+ 7+ $-0#7,+ 3-"-.#, # 3#*%1%9 7% 3-3%)#.% $-$7%, /0-,#2/0%<(-5 
'?% # 2+9#2%. S-,-2# /0-#92-3# 9% 2#7-$-50%36' 3-7,'/(# 7' ' -1"#$' /"-4%, 3-$ 7+ 3#- /0-50%.% 9% 
,+>(#4$+ #9-"%)#*+ #7/-0'4'*+ ' -1"#$' :#"4+2% # /"-4%. 

!#0-2#(+ 9% /0-#92-36' 7,%$"+(+ 2'(+ 7' 7,%$"+(# "-. # -7(-2(+ 7#0-2#(+ 9% /0-#92-36' 7,%$"% 
($2%0)(# /#*+7%$, 2%/(+(%), 7-3%, #,3.). @0-#92-36% 7+ -32#*% '9 /-.-F 7"#4(+ ,+>(-"-5#*+ $%- $-3 
/0-#92-36+ $%.+(+ 2'(+. S-,-2# /0-#92-3# 7+ '5"%2(-. #7/-0'4'*' ' -1"#$' :#"4+2%, %"# # /"-4%. 

 

    )E<=E?>E7ME=4U7E>7      
    H4?;6784=          Q6;@>EF?7          .;@EF?4U7 

    P7>;64=>4 9B>4 
•!Q46E>;<6E<BF>EF? 
•!14?6EE?<E6>EF? 
•!39BC>4 7ME=4U784 

•!15-30% FGB<A4 E@ EPS-4 
•!34N?78;9>78; 7M9EV;:; 
•!2<4F>EF? E@ >49=4D794:4 

    EPS 
•!.7D4 U78;>4 H4?;6784=4 
•!&;@>EF?49>E 7M9EV;:; 
•!1;L7 7MIE6 M496K>7N F=E8;94 

•!'EK784 <46E>;<6E<BF>EF? 
•!!=4I784 M9BC>4 7ME=4U784 
•!.;E?<E6>EF? >4 <ED46 

;%1+"% 3 @0+3(-7,# # (+3-7,%)# .#(+0%"(+ 2'(+ (AW) # EPS-% 

!

E /-30'4*' /-3(-D*% #9"-D+(#> /07$%6' 2-3+ # *%4#. '3%0(#. -/,+0+F+6#.% $-0#7,# 7+ 
+$7,0'3#0%(# /-"#7,#0+( (XPS) ' 7$"%3' 7% 9%>,*+2#.% 7,%(3%03% BAS EN 13164. 

G% /0#.*+(' ' ETICS-' .-5' 3% 7+ $-0#7,+ # -7,%"# ,-/"-,(-#9-"%)#-(# .%,+0#*%"# $%- <,- 7' 
/"',%, /-"#'0+,%(7$+ (PUR) /"-4+, /"-4+ -3 "%5%(#> 302+(#> 2"%$%(%, # $-(-/?%. T#>-2% 
/0#.*+(% (#*+ -1'>2%F+(% 2%D+F-. ,+>(#4$-. 0+5'"%,#2-.. 

I7(-2(% $%0%$,+0#7,#$% ,-/"-,(-#9-"%)#-(#> .%,+0#*%"% *+ $-+:#)#*+(, ,-/"-,(+ 2-3?#2-7,# 
Z (W/mK). ;-/"-,(% 2-3?#2-7, *+ 7/-7-1(-7, .%,+0#*%"% 3% /0-2-3# ,-/"-,'. C90%D%2% 7+ ' 
*+3#(#)# W/(m·K) # -9(%4%2% $-"#$- ,-/"-,+ (W) .%,+0#%" .-D+ /0-/'7,#,# ' *+3(-. .+,0' 
3'D#(+ ' 20+.+(' -3 *+3(-5 4%7%, $%3% *+ 0%9"#$% ,+./+0%,'0+ #9.+=' 32#*+ 7,0%(+ .%,+0#*%"% 
*+3%( 7,+/+( P+"9#*'7% /L+"2#(%. X,- *+ ,-/"-,(% 2-3?#2-7, .%,+0#*%"% (#D%, ,- *+ .%,+0#%" 
1-?# #9-"%,-0. H+F#(% ,-/"-,(-#9-"%)#-(#> .%,+0#*%"% #.% 0+"%,#2(- (#7$' ,-/"-,(' 
2-3?#2-7,, <,- #> 4#(# /-5-3(#. 9% #9-"%)#*'. A+=',#., ,-/"-,(% 2-3?#2-7, /-*+3#(#> 
.%,+0#*%"% 7+ 0%9"#$'*+, /% *+ 2%D(- 3% 7+ -3%1+0+ /0%2# .%,+0#*%" 9% -30+=+(' (%.*+('. 
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!
!

%+!

 

L-+:#)#*+(, /0-"%9% ,-/"-,+ (U) -9(%4%2% $-"#4#(' ,-/"-,+ (W) $-*% .-D+ /0-F# $0-9 1 m[ 
/-20<#(+ ' 20+.+(' -3 *+3(-5 4%7%, $%3% *+ 0%9"#$% ,+./+0%,'0+ #9.+=' 32#*+ 7,0%(+ 9#3% *+3%( 
7,+/+( P+"9#*'7% /L+"2#(%. I2%* $-+:#)#*+(, -3(-7# 7+ (% )#*+"' 9#3(' $-(7,0'$)#*', '$?'4'*'F# 
# 9#3(+ .%,+0#*%"+, 7/-*+2+ #9.+=' 6#> # +2+(,'%"(+ 3-3%,(+ 7"-*+2+ /-/', ,-/"-,(+ #9-"%)#*+. 
X,- *+ $-+:#)#*+(, /0-"%9% ,-/"-,+ (#D#, ,- *+ $-(7,0'$)#*% 1-?# #9-"%,-0 # $0-9 6' F+ /0-F# 
.%6+ ,-/"-,+. E$'/%( $-+:#)#*+(, /0-"%9% ,-/"-,+ 9% )*+"-$'/(' 7,0'$,'0' 9#3% /0+.% 2%D+F#. 
/0%2#"(#)#.% 9% 2%67$+ 9#3-2+ .-0% 1#,# .%$7#.%"(- 0,35 W/m2K. 

L-+:#)#*+(, /0-"%9% ,-/"-,+ $-0#7,# 7+ 9% -30+=#2%6+ ,-/"-,(#> $%0%$,+0#7,#$% 950%3%, # 9% 
#91-0 -35-2%0%*'F+ ,-/"-,(+ #9-"%)#*+. @0-/#7# - 50%36# -1#4(- 3+:#(#<' .#(#.%"(+ 9%>,*+2+ 
9% -2%* $-+:#)#*+(, 9% 0%9"#4#,+ 207,+ 950%3% # $"#.%,7$+ 9-(+. 

 

)E<=E?>E 7ME=4U7E>7 H4?;6784= )E<=E?>4 9E@A79EF?  
^ (W/mK) 

QE?6;I>4 @;IA7>4 
M4 0=0,35 W/m2* 

(cm) 

L%.+(% 2'(% 0,035 3- 0,050 9-11 

EPS-7,#0-/-0 (1#*+"#, 7#2#-50%:#,(#) 0,031 3- 0,040 9-10 

XPS +$7,0'3#0%(% /-"#7,#0+(7$% /*+(% 0,030 3- 0,040 8-10 

;203% /-"#'0+,%(7$% /*+(% 0,020 3- 0,040 7-9 

802+(% 2'(% 0,065 3- 0,09 16-20 

M$7/%(3#0%(# /+0"#, 0,040 3- 0,065 10-16 

M$7/%(3#0%(% /"',% 0,045 3- 0,055 11-14 

I24*% 2'(% 0,040 10-11 

!"%.% 0,090 3- 0,130 20-35 

;%1+"% 4 I-+:#)#*+(,# /0-"%9% ,-/"-,+ 9% /-*+3#(+ ,-/"-,(-#9-"%)#-(+ .%,+0#*%"+ 

!

!

1.2.1.3! ;#/"-2# 

S"%2(% :'($)#*% ,#/"-2% *+ 3% /0#,#7(' /"-4+ /0+.% 9#3' # 3% /0+'9.' 7#"' 4'/%6% 2*+,0%. ;#/"-2# 
(#$%3% (+ 7.#*' 1#,# -/,+0+F+(# ,+D#(-. :%7%3(-5 7#7,+.%.  

;#/"-2+ ,0+1% $-0#7,#,# ' 7#,'%)#*%.% $%3% 7' 950%3+ #9"-D+(+ *%$#. 2*+,0-2#.%, #90%D+(#. 
>#50-,+0.#4$#. '7"-2#.% (20'F+->"%3(-), # $%3% *+ /-7,-*+F% /-3"-5% (% 950%3# "-<% ((/0. 7,%0% 
(+(-7#2% :%7%3%). 

 

 

 

 

 

 

 

 

 

!"#$% 29 M%$- 3+*7,2- 2*+,0% ("#*+2-), #90%F+(# >#50-,+0.#4$# '7"-2# – 20'D+/>"%3(- (' 70+3#(#), 7,%0% (+(-7#2% 
:%7%3% (3+7(-) 
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!
!

%"!

 

;#/"-2+ (#*+ /-,0+1(- /-7,%2?%,# 9% ETICS 7% EPS /"-4%.% #"# AW "%.+"%.% ' 7?+3+F#. 
7"'4%*+2#.%: 

•!>4 >E97H M564@4H4 >7D7H E@ 20 m, 
•!B ME>4H4 F4 6;J;6;>?>7H I6M7>4H4 98;?64 H4:7H E@ 30 m/s, 
•!GE@ ?4>GEF=E8>7N J4F4@>7N F7F?;H4 GE@ GE87N 8; BGB<>4 @;IA7>4 46H4?B6>E5 7 M496K>E5 
F=E84 H4:4 E@ 8 mm. 

 

!"#$% 30 B%4#(# 3*+"-2%6% ,#/"% ("#*+2-), 7#"+ $-*+ 3*+"'*' (% ,#/"-2+ (3+7(-) 

 

E7#7(% 7#"% 2*+,0% 7+ /0+$- ,%6#0% ,#/"% /0+(-7# (% 9-(' 7#30+6% $-*% ,' 7#"' /0+(-7# ' (-7#2' 
/-3"-5'.  3IE5 ?E54 F4HE ?7<=E97 F4 84G7H F7@6;:;H 7 @E9EA>E C96F?7H ?4:76EH HE5B @4 7F<B>; 
M4N?8;9; G94=7?;?>E5 ETICS F7F?;H4. 

E 9%2#7(-7,# -3 /-3"-5+ $-0#7,+ 7+ 0%9(+ 207,e ,#/"-2% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$% 31 J07,+ # (-7#2-7, ,#/"-2% ' 9%2#7(-7,# - 207,%.% /-3"-5+, /0+.% ETAG 014 
 

"#!$!%&'()&*+,-*&! .!
/0(0*,! 0(-,!123+',!

A)#.!-.($652%-
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!
!

%#!

 
!"#$% 32 @0>2%,?#2-7, 0%9"#4#,#> 207,% ,#/"-2% ' 9%2#7(-7,# -3 207,+ /-3"-5+, /0+.% ETAG 014 

!

!

1.2.1.4! N0.%,'0(# 7"-* 

 

 
!"#$% 33 @0#$%9 %0.%,'0(-5 7"-*% ' ETICS 7#7,+.' 

 

R0.%,'0(# 7"-* *+ (%*2%D(#*# 3#- ETICS 7#7,+.%, *+0 -1+91*+='*+ -,/-0(-7, 7#7,+.% (% 7/-?%<6+ 
',#)%*+, /% 5% *+ /-,0+1(- (%(-7#,# /%D?#2- # 7,0-5- /-<,'*'F# /0%2#"% 7,0'$+. R0.%,'0(# 7"-* 
7#7,+.% 7%7,-*# 7+ -3 %"$%"(- -,/-0(+ 7,%$"+(+ .0+D#)+ ',#7(',+ ' .%",+0 %0.%,'0(-5 7"-*%, 
7%7,%2?+( -3 /-"#.+0-)+.+(,(-5 #"# /%7,-9(-5 3#7/+09#-(-5 ?+/#"%. 

&'($)#*% %0.%,'0(-5 7"-*% *+ 7/0+4%2%6+ /-*%2+ /'$-,#(% 91-5 .+>%(#4$#> # >#50-,+0.#4$#> (%/-(% 
(%7,%"#> 91-5 #9"-D+(-7,# ETICS 7#7,+.% %,.-7:+07$#. ',#)%*#.%, .+>%(#4$#. '3%0#.% # 
/-20<#(7$#. (%/-(#.%. L%0%$,+0#7,#$+ %0.%,'0(-5 7"-*% .-0%*' 3% 9%3-2-?%2%*' 2#7-$' 
:"+$7#1#"(-7, $%$- 1# 7+ /0+.-7,#"# 72# (%2+3+(# (%/-(#, ,+ 2#7-$' 2-3--,/-0(-7, # 
/%0-/0-/'7(-7, $%$- 1# 7+ ,-$-. )#*+"+ 5-3#(+ 7/0#*+4#- (%7,%(%$ $-(3+(9%,% ' '(',0%<6-7,# 
$-(7,0'$)#*+. E #7/'6+6' ,#> 9%>,*+2% %0.%,'0(# 7"-* 9%*+3(- 7% 9%20<(--3+$-0%,#2(#. 7"-*+. #.% 
(%*2%D(#*' '"-5'. 

 

 

 

A)#.!-.($652%-
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!
!

%$!

1.2.1.5! N0.%,'0(% .0+F#)% 

R0.%,'0(% :%7%3(% .0+D#)% $-*% 7+ $-0#7,# 9% #90%3' ,%($-7"-*(+ :%7%3+, .-D+ 3% 1'3+ (%/0%2?+(% 
-3 /"%7,#:#$-2%(#> 7,%$"+(#> 2"%$%(%, 3-$ 7+ 9% #90%3' 3+1+"-7"-*(+ :%7%3+ '/-,0+1?%2% .+,%"(% 
.0+D#)% -3 /-)#(4%(-5 4+"#$%.  

;+$7,#"(--7,%$"+(% .0+D#)% .-0% #.%,# /-20<#(7$' .%7' -3 .#(#.%"(- 145 g/m2 '9 <#0#(' -,2-0% 
-3 3-5 mm # .-0% 1#,# %"$%"(- /-7,-*%(%, 3-$ -7,%"# 9%>,*+2# $2%"#,+,% 7,%$"+(+ .0+D#)+ $-*% 7+ 
.-D+ '50%3#,# ' ETICS 7#7,+. .-0%*' 1#,# '7$"%=+(# 7% 9%$-(-. - 50%=+2#(7$#. /0-#92-3#.%.  

 

 

 
 

 

 
 

 
!"#$% 34 &%7%3(+ ,+$7,#"(--7,%$"+(+ .0+F#)+ 9% %0.%,'0(# 7"-* 

!

1.2.1.6! H%20<(--3+$-0%,#2(# 7"-* 

G%20<(--3+$-0%,#2(# 7"-*+ /0+37,%2?% (%*-,/-0(#*# 3#- :%7%3(-5 7#7,+.%, *+0 *+ #9"-D+( 7,%"(#. 
',#)%*#.% #9 -$-"#(+. &'($)#*% -2-5 7"-*% *+ 3% <,#,# :%7%3(# 7#7,+. -3 7/-?%<6#> ',#)%*%, 3% 
-1+91#*+3# +7,+,7$' 20#*+3(-7, 950%3#, # 3% -.-5'F# 6+(' 3'5-,0%*(' '/-,0+1'. G%20<(--
3+$-0%,#2(# 7"-* .-0% 3% #.% -30+=+(+ .+>%(#4$+ $%0%$,+0#7,#$+, $%- <,- 7' -,/-0(-7, (% >%1%6+ 
# '3%0)+ ,+ -,/-0(-7, (% 20+.+(7$+ /0#"#$+ # UV 90%$+. ;%$-=+, .-0% 1#,# -,/-0%( (% >+.#*7$+ 
',#)%*+ #9 -$-"#(+ # 1#-"-<$+ %5+(7+, *+0 :%7%3+ 7' /-3205(',+ 7,%"(-. 2"%D+6', $#<%.% $-*+ 
7%30D+ >+.#$%"#*+, 1#-"-<$#. %5+(7#.%, ,+./+0%,'0(#. /0-.*+(%.%, # .+>%(#4$#. -<,+F+6#.%. 
G%20<(# 7"-*+2# ,%$-=+ 3%*' +7,+,7$' ?+/-,' 950%3#.   

G%20<(--3+$-0%,#2(# 7"-* ETICS 7#7,+.% 7%7,-*# 7+ -3 -7(-2(-5 /0+.%9% # 9%20<(-5 3+$-0%,#2(-5 
.%",+0%. I2%* .%",+0 .-D+ 1#,#: 

•!<=;H;>7?7 H7>;64=>7,  
•!F7=7G4?>7,  
•!F7=7G4?>E-F7=7GE>FG7,  
•!F7=7GE>FG7, 7 
•!4G67=>7. 

&'($)#*% 9%20<(--3+$-0%,#2(-5 7"-*% ETICS 7#7,+.% *+ 9%<,#,% /-3"-5+ -3 20+.+(7$#> ',#)%*%, 
'420<F#2%6+ 7#7,+.%, # -1"#$-2%6+ +7,+,#$+ :%7%3+. G%20<(# 7"-* *+ -35-2-0%( 9% /0-/'7(-7, # 
>#30-:-1(-7, -3(-7(- 7/-7-1(-7, :%7%3+ 3% /0-/'<,% #"# (+ /0-/'<,% 2-3+(' /%0', ,+ 9% 
0+:"+$7#*' 7'(4+2+ 72*+,"-7,#. M"%7,#4(-7, # 4207,-F% 9%20<(-5 7"-*% 7' 2%D(# 9% 2+9%6+ (% 1%9' # 
-,/-0(-7, (% .+>%(#4$+ (%/-(+, 3-$ *+ -7*+,?#2-7, (% 20+.+(7$+ '7"-2+ 2%D(% /0#"#$-. '50%36+. E 
$2%"#,+,(-. 9%20<(-. 7"-*' 72# -2# +"+.+(,# 7' /-3+<+(# ,%$- 3% 7+ /-7,#5(+ 3'5-,0%*(% # 
$2%"#,+,(% 9%<,#,% :%7%3+. G%20<(# 7"-*+2# 0%9"#$'*' 7+ ': 

•!F4F?49B, 
•!<6E<BF>EF?7, 
•!N7@6EJEI>EF?7, 
•!F?;<;>B 6;J=;GF78;, 
•!;=4F?7C>EF?7 7 C96F?EL7, 
•!F<EFEI>EF?7 9;M4:4 >4 I4MB, 7 
•!EF8;?A79EF?7 >4 96;H;>FG; BF=E9; <67=7GEH B564@:;. 
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!
!

%%!

T4F4@>7 M496K>7 F=E8;97 7=7 H4=?;67 HE648B @4 EF75B648B: 
•!(#7$' 20#*+3(-7, $-+:#)#*+(,% %/7-0/)#*+ 2"%5+ (w) $-*% .-0% 1#,# .%6% -3 0,5 kg/m2 ' 24 
4%7%, 4#.+ 7+ 7/0+4%2% 2"%D+6+ -7,%"#> $-./-(+(,# ' ETICS 7#7,+.'; 

•!(#7$' 20#*+3(-7, $-+:#)#*+(,% /%0-/0-/'7(-7,# (µ), 4#.+ 7+ 7/0+4%2% /-*%2% $-(3+(9-2%6% 
2"%5+ #7/-3 9%20<(-5 7"-*%. 

@-7,-*# (+$-"#$- 0%9"#4#,#> ,#/-2% 7,0'$,'0+ # #95"+3% 9%20<(#> 7"-*+2% ETICS 7#7,+.%, ' 
9%2#7(-7,# -3 2+"#4#(+ 50%('"%)#*+ /#*+7$% # 2+9#2% $-*# 7+ $-0#7,+. S0%('"%)#*+ -3 1 mm, 1,5 mm, 2 
mm # 3 mm .-5' 3% 7+ $-0#7,+ ' 7,0'$,'0# “kratz” (“reib” #"# “corn to corn”), 3-$ 7+ 50%('"%)#*+ -3 2 
mm # 3 mm .-5' $-0#7,#,# ' 7,0'$,'0# “rillen” #"# “)02'?%7,%“ (/-(+$%3 7+ ,%$2% 7,0'$,'0% 
*+3(-7,%2(- (%9#2% "7,0'$,'0(%"). ;%($-7"-*(# 9%20<(# 7"-*+2# .-5' 1#,# %$0#"(#, 7#"#$%,(# #"# 
7#"#$-(7$#, %"# 7' 7+ 7% 0%92-*+. ,+>(-"-5#*+ /-*%2#"+ # .-3+0(+ 207,+ 9%20<(#> 7"-*+2% 7% 1-?#. 
$%0%$,+0#7,#$%.% # "/%.+,(#." ,+>(-"-5#*%.% 9%<,#,+ # 7%.-4#<F+6%.  

+E84 M496K>E5 F=E84 *+ 7,2%0 #(3#2#3'%"(+ /+0)+/)#*+ # .-D+ 7+ 0%9"#$-2%,# ' 9%2#7(-7,# -3 
(+$-"#$- :%$,-0%, # ,-: 

•!B% (#*%(7' 1-*+ .-5' ',#)%,# 50%('"%)#*% # 7,0'$,'0% 9%20<(-5 7"-*%, *+0 0%9"#4#,+ 7,0'$,'0+ 
.-5' 3% 0+:"+$,'*' 72*+,"-7, (% 0%9"#4#,+ (%4#(+. G%20<(# 7"-*+2# 7% 2+F#. 50%('"%)#*%.% 
/#*+7$% -/,#4$# F+ 1#,# ,%.(#*# -3 -(#> 7% .%6#. 50%('"%)#*%.%, *+0 F+ 7,2%0%,# 7*+(+ # 
10%93+.  

•!E5%- 5"+3%6% # '3%?+(-7, ,%$-=+ .-5' 3% ',#4' (% /+0)+/)#*' 1-*+, *+0 7+ :%7%3(+ /-20<#(+ # 
6#>-2+ (#*%(7+ 1-*% .-5' 2#3*+,# (% 0%9"#4#,+ (%4#(+, 9%2#7(- -3 '3%?+(-7,# # '5"% 5"+3%6%.  

•!I$-"#(% # 72*+,"-7, ,%$-=+ .-5' 3% ',#4' (% /+0)+/)#*' (#*%(7# 1-*+, *+0 0%9"#4#,# ,#/-2# 
72*+,"-7,# # 6#>-2 #(,+(9#,+,, /0-.*+(+ # $0+,%6+ ,-$-. 3%(% .-5' 3% ',#4' (% ,- $%$- 7+ 1-*% 
/+0)#/#0%.  

•!B% /+0)+/)#*' (#*%(7# 1-*+ ,%$-=+ .-D+ 3% ',#4+ -$-"#(% ' $-*-* 7+ /0+3.+, (%"%9#, /% ,%$- 
/0+3.+,# -$0'D+(# 9+"+(-. /0#0-3-. .-5' 3% 0+:"+$,'*' 9+"+(# ,-(, % (% 72*+,"#*#. 
/-20<#(%.% .-D+ 3-F# 3- -/,#4$+ #"'9#*+ /0-.*+(+ ,-(% 1-*+. 

;0+1% #.%,# (% '.' 3% '50%36% #(,+(9#2(#> 1-*% .-D+ 3% ',#4+ (% ,-/"-,(- -/,+0+F+6+ 9%20<(-5 
7"-*%. ;%.(#*+ (#*%(7+ 1-*% 7$"-(#*+ 7' %/7-01)#*# 2#<+ ,-/"-,+ ' -3(-7' (% 72*+,"#*+, <,- .-D+ 
3-2+7,# 3- 2+F#> (%/-(% (% :%7%3# 91-5 #9"-D+(-7,# 7'(4+2-. 90%4+6' ,-$-. 3%(% # >"%=+6% (-F' 
($%- # ,-$-. 3%(% 91-5 (%5"+ $#<+).  

G%,- 7+ ' 7#7,+.#.% ,-/"-,(+ #9-"%)#*+ :%7%3% (+ /0+/-0'4'*+ $-0#<F+6+ #(,+(9#2(#> ,%.(#> 
(#*%(7# 1-*%. 

 

!"#$% 35 O%9"#4#,+ ,+./+0%,'0+ $-3 0%9"#4#,#> 1-*% 9%20<(-5 7"-*% $-3 #7,#> 2%67$#> -$-"(-7,# 

!

L-3 #91-0% 9%20<(-5 3+$-0%,#2(-5 7"-*% /-,0+1(- *+ 3% 7+ 2-3# 0%4'(% - 7,+/+(' 0+:"+$7#*+. !,+/+( 
0+:"+$7#*+ :%7%3+ -9(%4%2% $-"#4#(' 72*+,"-7,# $-*% 7+ 0+:"+$,'*+ 7% /-20<#(+ :%7%3+ ' -3(-7' (% 
$-"#4#(' 72*+,"-7,# $-*% /%3(+ (% ,' /-20<#('. C90%D%2% 7+ ' /0-)+(,#.% # -30+='*+ 7+ .*+0+6+. 
$-"#4#(+ 72*+,"-7,# $-*% 7+ 0+:"+$,'*+ 7% /-20<#(+ # $-"#4#(+ 72*+,"-7,# $-*% /%3(+ (% ,' 
/-20<#('. !,+/+( 0+:"+$7#*+ :%7%3+ .-D+ #.%,# ',#)%* (% ,-/"-,(-3#(%.#4$+ $%0%$,+0#7,#$+ 
:%7%3+ # 6+(' 7/-7-1(-7, 3% -30%D%2% #"# %/7-01'*+ ,-/"-,'. ;%.(#*+ /-20<#(+ 7' 7$"-(#*+ 
%/7-01)#*# ,-/"-,+, 3-$ 7' 72*+,"#*+ /-20<#(+ 7$"-(#*+ 0+:"+$7#*# ,-/"-,+.  

 

 

33ºC 38ºC 40ºC 46ºC 47ºC 

47ºC 50ºC 54ºC 56ºC 64ºC 
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!
!

%&!

H0#*+3(-7, 7,+/+(% 0+:"+$7#*+ 1# ,0+1%"% 3% 1'3+ (%2+3+(% ' ,-(-$%0,%.% /0-#92-=%4% '9 72%$' 
(#*%(7' 1-*+. X,- *+ ,% 20#*+3(-7, (#D%, (#*%(7% *+ ,%.(#*% % :%7%3% 7+ 2#<+ 9%50#*%2%, 4#.+ 7+ 
/-2+F%2%*' ,-/"-,(% -/,+0+F+6% ' %0.%,'0(-. # 9%20<(-. 7"-*' ,+ 0#9#$ /-*%2+ /'$-,#(%. L%$- 1# 
7+ 7.%6#- 0#9#$ 7,2%0%6% /'$-,#(%, 7,+/+( 0+:"+$7#*+ (9%2#7(- -3 207,+ 2+9#2% 9%20<(--
3+$-0%,#2(-5 7"-*%) .-0% 3% 1'3+: 

•!_ 25 M4 4G67=4?>; 7 F7=7GE>FG; H4=?;6;, 
•!_ 30 M4 F7=7G4?>; H4=?;6;, 
•!_ 50 M4 <=;H;>7?; ?4>GEF=E8>; H7>;64=>; H4=?;6; (1,5 @E 4 m). 

C7,- 2%D# # 9% 2%67$+ :%7%3(+ 1-*+ (% 9%20<(--3+$-0%,#2(#. .%",+0#.%. 

 

1.2.2!       J07,+ /-3"-5% 

1.2.2.1! B-2+ (+-.%",+0#7%(+ /-3"-5+ 

G% (%(-<+6+ ETICS-% /-5-3(+ 7' 7?+3+F+ /-3"-5+: 

•!<B>4 7 KB<A4 E<;G4, BFG=4V;>4 F4 F?4>@46@7H4 BAS EN 771-1 7 BAS EN 771-3; 
•!KB<A7 7 <B>7 I=EGE97 (E@ =;?;L;5 <;<;=4 7 456;54?4), BFG=4V;>7 F4 F?4>@46@7H4 BAS EN 

771-3; 
•!I;?E>, BFG=4V;> F4 F?4>@46@EH BAS EN 206-1; 
•!<E6EI;?E>, BFG=4V;> F4 F?4>@46@EH BAS EN 771–4; 
•!I=EGE97 E@ U;H;>?>E-9;M4>; @69;>; F?6B5E?7>; F4 I;?E>FG7H 8;M56EH, F4 7=7 I;M 
7>?;567F4>; @E@4?>; 7ME=4U78;, BFG=4V;>7 F4 F?4>@46@EH BAS EN 15498. 
 

1.2.2.2! !,%0+ -.%",+0#7%(+ /-3"-5+ 

@0-2*+0% # /0#/0+.% /-3"-5+ (% $-*-* F+ 7+ /-7,%2#,# ETICS 7#7,+. -3 /0+7'3(+ 7' 2%D(-7,#. 
@-,0+1(- *+ -10%,#,# (%0-4#,' /%D6' (% +2+(,'%"(+ .*+0+ ,0+,#0%6% /-3"-5+ $%$- 1# 7+ -7#5'0%"- 
3% *+ /-3"-5% 7/0+.(% 9% /-7,%2?%6+ ETICS-%. R$- *+ /-,0+1(-, /-3"-5% 7+ .-D+ # 3-3%,(- .+>%(#4$# 
/0#4207,#,# $%$- 1# 7+ -7#5'0%"- 3% *+ ETICS 7#7,+. 3-10- /0#420<F+(. I2+ .*+0+ ,0+,#0%6% 
/-3"-5+ # (%4#( (% $-*# 7+ ETICS 7#7,+. /0#420<F'*+ (% /-3"-5' -/#7%(# 7' ' A/;"%1B9 1.2.4 - 
A*#0*',% 0/:"/;'. 

 

1.2.2.3      P%5%(+ 50%=+2#(7$+ /"-4+ # 302+(+ /-3"-5+ 

I2+ /-3"-5+ '$?'4'*' <#0-$' /%"+,' 0%9"#4#,#> /0-#92-3%. G% 72+ ,+ /0-#92-3+ 2%D(- *+ 3% 7' 
9%<,#F+(# -3 2"%5+, 1'3'F# 3% 2"%5% .-D+ /0-'90-$-2%,# 6#>-2-: 

•!IBI6;:;, 
•!FH4:;:; C96F?EL;, 7 
•!<EH7U4:; <=EC4 <6EBM6EGB8BL7 K?;?;. 

 

1.2.2.4      ETICS /-3"-5% 

@0-7*+4(% 3+1?#(% #9-"%)#*+ ' ETICS 7#7,+.#.% /02+ 5+(+0%)#*+, $-*# 7' 7+ /-4+"# $-0#7,#,# 
70+3#(-. 1970-#> 3- /-4+,$% 1990-#> 5-3#(%, 1#"% *+ 5 3- 6 cm #"# 4%$ .%6+. 8%(%7 *+ 7,%,#7,#4$# 
5"+3%(- /0-7*+4(% 3+1?#(% #9-"%)#*+ ' 72#. 207,%.% ETICS 7#7,+.% 2+F% # #9(-7# -$- 10 cm. 
C92-=+6+ (-2-5 ETICS 7#7,+.% (% /-7,-*+F# ETICS 7#7,+. -1#4(- 7+ /0+/-0'4'*+ ' 7?+3+F#. 
7#,'%)#*%.%: 

•!@;IA7>4 <EF?E8;L;5 ETICS F7F?;H4 8; >;@E9EA>4, 
•!>4 <EF?E8;L;H ETICS F7F?;HB 97@A797 FB F<E8;97 7ME=4U7E>7N <=EC4 7=7 ?7<=E97, 
•!<EF?E8; 9;=7G7 5BI7U7 ?E<=E?; <B?;H =7>78FG7N 7=7 ?4CG4F?7N ?E<=E?>7N HEF?E94, 
•!MIE5 <6;>4H8;>; M564@; <E?6;I>E 8; <E9;L4?7 H;N4>7CGB E?<E6>EF? J4F4@;, 
•!F?6BG?B6B 7 IE8B M564@; <E?6;I>E 8; 6;@7M48>764?7, 
•!>4 <EF?E8;L;H ETICS F7F?;HB <EF?E8; <BGE?7>; 7/7=7 ABK?;:; J4F4@;. 
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!
!

%'!

1.2.2.5       80'5+ /-3"-5+ 

!?+3+F+ 207,+ /"-4% ,%$-=+ .-5' 1#,# $-0#<F+(+ $%- /-3"-5% 9% /-7,%2?%6+ ETICS 7#7,+.%:  
•!OSBB <=EC; (<=EC; F BFH8;6;>7H 9=4G>7H4),  
•!U;H;>?-9=4G>4F?; <=EC;, 7 
•!57<F-9=4G>4F?; <=EC;. 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

!"#$% 36 I'D% -1"-F+(% OSB-/"-4%.% 

 

G% 72+ /"-4+ 2%D(- *+ 3% *+ 6#>-2% /-20<#(% /0#$"%3(% 9% 2"%D(+ '7"-2+ ' 7$"%3' 7% 7,%(3%03-. BAS 
EN 13986 - A"/.' (% /4(/19 :*1')% 7% 1%+4$9 0*#,5'(9.  

 

1.2.3!      @0-2*+0% 7,%6% /-3"-5+ 

B+$+ -3 2%D+F#> .+,-3% #7/#,#2%6% /-5-3(-7,# /-3"-5+ 9% '50%36' ETICS-% '$?'4'*': 

•!97MB4=>B <6E98;6B 7% )#?+. ',20=#2%6% 207,+ # $2%"#,+,% /-3"-5+, 2"%D(-7,# /-3"-5+, 
-/%7(-7,# -3 /0-3#0%6% 2"%5+ ' ETICS # /-7,-*%6% /'$-,#(% (% /-3"-9#; 

•!?;F? I67F4:;H 3"%(-. #"# ,%.(-. ,$%(#(-. 0%3# /0-)*+(+ /-7,-*%6% /0%<#(+, <,+,(#> 
#7)2*+,%2%6% #"# 7,%0#> $0+3%7,#> /0+.%9%; 

•!?;F? 56;I4:;H 7=7 M46;M794:;H /-.-F' ,203-5 -<,0-5 /0+3.+,% 0%3# /0-2*+0+ 4207,-F+ # 
(-7#2-7,# ((/0. ,+7, „'0+9#2%6+. .0+D#)+“, ,+7, ?+/?#2-. ,0%$-.); 

•!?;F?  G94K;:;H /-.-F'  $#7,%  #"#  ,+7,-0%7/0<#2%4+.,  0%3#  /0-2*+0+  2-3-'/#*%6% #  
2"%D(-7,#  /-3"-5+; 

•!<6E98;6B  649>EF?7  M7@4:  %$-  -37,'/%6+  0%2(-7,#  /-3"-5+  (#*+  '  3-/'<,+(#.  50%(#)%.%  
,-"+0%()#*+ /0+.% (-0.# DIN 18202, .-0%*' 7+ /0+3'9+,# -35-2%0%*'F+ .*+0+ #90%26%2%6% 
(.%",+0#7%6+ # 30.); 

•!<6E98;6B <67E:79EF?7 >4 EIE8;>7H <E@=E54H4: 7,%$"+(' .0+D#)' 3#.+(9#*% -3 (%*.%6+ 30 x 
30 cm /-,0+1(- *+ /-"-D#,# ' .%",+0 9% %0.%,'0(# 7"-*, 3+1?#(+ -3 3 3- 5 .., ,%$- 3% 3#- 
.0+D#)+ -7,%(+ 7"-1-3%(; (%$-( (%*.%6+ ,0# 3%(% 7'<+6% /0#"#$-. /-2"%4+6% .0+D#)+ (+ 
7.#*+ 3-F# 3- -32%*%6% .%",+0% -3 /-3"-5+; 

•!?;F? 7M9=4C;:4 (,%$-92%(# „pull-off“ ,+7,) ' 7"'4%*+2#.% $%3 /-3"-5% (+ -35-2%0% (#*+3(-* 
$%,+5-0#*# /0+.% 7.*+0(#)%.% ETAG 014. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 OSB /"-4+ 7' (-7#2# /"-4%7,# .%,+0#*%". I3"#$'*+ #> E@=7C>4 F?4I7=>EF?, >EF79EF? 7 9;=7G4 C96F?EL4, 91-5 4+5% 7+ 
(%<#0-$- $-0#7,+ 9% #90%3' 0%9(#> $-(7,0'$)#*%. H+-.% 7' 0%7/0-7,0%6+( # 4+7,- $-0#<F+( 50%=+2#(7$# .%,+0#*%" ' 9%/%3(-* 
M20-/# # 7+2+0(-* R.+0#)#. L-3 (%7 (% ,0D#<,' /0#7',(+ 7' 3'5# (#9 5-3#(%. B%9#2 OSB *+ 7$0%F+(#)% +(5"+7$-5 #90%9% 
Oriented strand board. A-5' 7+ (%F# # /-3 30'5#. #.+(#.% - waferboard, sterling board, SmartPly. ;- 7' /"-4+ F4F?49A;>; E@ 
>;GE=7GE F=E8;94 <6;FE94>7N @78;=E94 @69>; 564V; E@>EF>E @69;>7N ABFG7 7=7 79;684 64F<E6;V;>7N B E@6;V;>EH 
FH8;6B. ;- *+ # 0%9"-5 9%<,- #> .(-5# .#*+<%*' 7% #2+0#)-.. K%7/-0+3 #2+0*% *+ -(- <,- OSB /"-4# 3%*+ 4207,#(' # -,/-0(-7,. 
I3"#4(+ .+>%(#4$+ $%0%$,+0#7,#$+ # -,/-0(-7, (% 2"%5' -.-5'F#"+ 7' K76EGB <67H8;>B E97N <=EC4 G4GE M4 F<EA4K:B ?4GE 
7 M4 B>B?64K:B B<E?6;IB. 
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!

%(!

 
 
 
 
 
 
 
 
 

 

 

 

 
 

 
!"#$% 37 B%4#(# #7/#,#2%6% /-3"-5+ 

!

 

 

K%9.%$ .*+0(#> ,%4%$% (m) 0,1 1 4 10 >= 15 

8-92-?+(+ 20#*+3(-7,# 9% 
(+9%20<+(+ 9#3-2+ # 3-6+ 
7,0%(+ /"-4% (mm) 

5 10 15 25 30 

!"#$% 38 E7/#,#2%6+ 0%2(osti /-3"-5+ /0+.% DIN 18202 

 

I2% #7/#,#2%6% 7/0-2-3+ 7+ (% 72%$-* 7,0%(# :%7%3+ (% (+$-"#$- slu\ajno -3%10%(#> .*+7,%. 
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!
!

%)!

 

1.2.4!     @0#/0+.% /-3"-5+ 

1.2.4.1     @0#/0+.% (+-.%",+0#7%(+ /-3"-5+ 

 
QE@=E54  

  P8;6;  16F?4 <E@=E5;  !?4:; <E@=E5; 

37@ E@: 

- E<;G;, 

- I;?E>FG7N      
  I=EGE94 

- I=EGE94 E@  
  <E6EI;?E>4 

@0%<6%2- I,/0%<#,#, -/0%,# 2-3+(#. 
."%9-.2) # -7'<#,# 

I7,%)# # (+0%2(#(+ -3 .%",+0% E$"-(#,# 

B+/0%2#"(-7,#, <'/?#(+ 

@-0%2(%,# -35-2%0%*'F#. 
.%",+0-. ' -32-*+(-. 
0%3(-. $-0%$' (/0#30D%2%,# 
7+ 20+.+(% 7'<+6%) 

H"%5%1) I7'<#,# 

P2*+,%6+ /-3"-5+, ?'<,+6+, -7#/%6+ 1) !'2- -4+,$%,# # -,/0%<#,# 

L0,-, "-.?#2-, (+7,%1#"(- 
E$"-(#,#, 9%.#*+(#,#, 
/-0%2(%,# (/0#30D%2%,# 7+ 
20+.+(% 7'<+6%) 

@0?%2-, .%7(- 

I/0%,# 2-3+(#. ."%9-.2) 7% 
-35-2%0%*'F#. 70+37,2-. 9% 
4#<F+6+, #7/0%,# 4#7,-. 
2-3-., -7'<#,# 

;%1+"% 5 @0#/0+.% /-3"-5+ (% (+-.%",+0#7%(-. 9#3' 
1) $/: $%0#"%*(' 1"%;' 9$"/(#)# 97*/$' 
2) ,%$4#,%"(/ 200 >%*% 
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!
!

%*!

1.2.4.2      @0#/0+.% /-3"-5+ -3 1+,-(% 

 
QE@=E54 

P8;6; 
16F?4 <E@=E5; !?4:; <E@=E5; 
 
 
 
 

37@E97 
GE>F?6B764>7 E@: 

- „7> F7?B“ I;?E>4 

- HE>?4D>7N   
   I;?E>FG7N  
   ;=;H;>4?4, 

- EI=ED>E5 I;?E>4 

@0%<6%2- I,/0%<#,#, -/0%,# 2-3+(#. 
."%9-. 2), -7'<#,# 

!#(,+0#0%(#1) 7"-* !%7,0'5%,# # -,/0%<#,# 

I7,%)# -/"%,(-5 '?% # 30'5% 
-32%*%*'F% 70+37,2% 

I/0%,# 2-3+(#. ."%9-.2) 7% 
-35-2%0%*'F#. 
70+37,2-. 9% 4#<F+6+, #7/0%,# 
4#7,-. 2-3-., -7'<#,# 

P2*+,%6+ /-3"-5+, ?'<,+6+, 
-7#/%6+1) !'2- -4+,$%,# # -,/0%<#,# 

@0?%2-, .%7(- 

I/0%,# 2-3+(#. ."%9-.2) 7% 
-35-2%0%*'F#. 70+37,2-. 9% 
4#<F+6+, #7/0%,# 4#7,-. 2-3-., 
-7'<#,# 

I7,%)# # (+0%2(#(+ -3 
.%",+0% E$"-(#,# 

B+/0%2#"(-7,#, <'/?#(+ 

@-0%2(%,# -35-2%0%*'F#. .-0,-. 
' -32-*+(-. 0%3(-. $-0%$' 
(/0#30D%2%,# 7+ 20+.+(% 
7'<+6%) 

L0,-, "-.?#2-, (+7,%1#"(-, 
2"%D(-1) 

E$"-(#,#, 9%.#*+(#,#, /-0%2(%,# 
(/0#30D%2%,# 7+ 20+.+(% 
7'<+6%) 

B+/-2+9%(-7, -1"-D(#> 
/"-4% #"# -/+$+ 7% 1+,-(7$-. 
*+950-. 

!,2-0#,# 7,%1#"(' /-3"-5' 
/-2+9#2%6+. #/#"# 7#30+6+. 
/0#*+ (%(-<+6% ETICS-% 

  I,2-0+(+ /'$-,#(+ (% /"%<,'    
  <#0+ -3 5 mm 

  C7/'(#,# /'$-,#(' )+.+(,(#.  
  .-0,-., :'5+ #7/'6+(+  
  .-(,%D(-. /*+(-. /0+,>-3(-   
  -7,0'5%,# 

;%1+"% 6 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 1+,-(7$-5 9#3% 

1)$/: $%0#"%*(' 1"%;' 9$"/(#)# 97*/$' 

2) ,%$4#,%"(/ 200 >%*% 
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!
!

&+!

 

 

1.2.4.3       @0#/0+.% /-3"-5+ -3 .#(+0%"(#> 1-*% # .%",+0% 

 
QE@=E54 P8;6; 

16F?4 <E@=E5; !?4:; <E@=E5; 

P7>;64=>; IE8; 

@0%<6%2- I,/0%<#,#, -/0%,# 2-3+(#. 
."%9-. 2), -7'<#,# 

@0?%2-, .%7(- 

I/0%,# 2-3+(#. ."%9-.2 7% 
-35-2%0%*'F#. 70+37,2-. 9% 
4#<F+6+, #7/0%,# 4#7,-. 2-3-., 
-7'<#,# 

]'<,+6+, $0+3%7,-7, 
I,/0%<#,#, -7,0'5%,#, -/0%,# 
2-3+(#. ."%9-.2 4#7,+ 2-3+, 
-7'<#,# 

H"%D(- 1) I7'<#,# 

*6;C>; IE8;  E2#*+$ #> .+>%(#4$# -37,0%(#,# 

P7>;64=>7 
M496K>7 7 
<E@=ED>7 
H4=?;67 

@0%<6%2- I,/0%<#,#, -/0%,# 2-3+(#. 
."%9-.2), -7'<#,# 

@0?%2-, .%7(- 

I/0%,# 2-3+(#. ."%9-.2 )  

7 -35-2%0%*'F#. 70+37,2-. 9% 
4#<F+6+, #7/0%,# 4#7,-. 2-3-., 
-7'<#,# 

L0,-, "-.?#2-, (+7,%1#"(- E$"-(#,#, 9%.#*+(#,#, /-0%2(%,# 

B+/0%2#"(-7,#, <'/?#(+ 

@-0%2(%,# -35-2%0%*'F#. 
.%",+0-. ' -32-*+(-. 0%3(-. 
$-0%$' (/0#30D%2%,# 7+ 20+.+(% 
7'<+6%) 

P2*+,%6+ /-3"-5+, ?'<,+6+, 
-7#/%6+1) !'2- -4+,$%,# # -,/0%<#,# 

H"%D(-1) I7'<#,# 

;%1+"% 7 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 .#(+0%"(#> 1-*% # .%",+0% 

1) $/: $%0#"%*(' 1"%;' 9$"/(#)# 97*/$' 

2) ,%$4#,%"(/ 200 >%*% 

 

 

1.2.4.4       @0#/0+.% /-3"-5+ -3 -05%(7$#> 1-*% # .%",+0% 

 
QE@=E54 

P8;6; 
16F?4 <E@=E5; !?4:; <E@=E5; 

#7F<;6M7E>; 
IE8;, P4=?;67 >4 
I4M7 FHE=; 

!,%1#"(- I/0%,# 4#7,-. 2-3-., -7'<#,# 

B+7,%1#"(- A+>%(#4$# -37,0%(#,#, -/0%,# 
4#7,-. 2-3-., -7'<#,# 

;%1+"% 8 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 -05%(7$#> 1-*% # .%",+0% 

!
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!
!

&"!

1.2.4.5       @0#/0+.% 302+(#> /-3"-5% # /-3"-5% -3 7'2-.-(,%F(#> /"-4% 

 
QE@=E54 

P8;6; 
16F?4 <E@=E5; !?4:; <E@=E5; 

#69;>; <E@=E5;,  
'4G; HE>?4D>; 
<=EC; 

@0?%2-, /0%<6%2- I,/0%<#,# 

X'/?#(+ 
@-/0%2#,# 7 -35-2%0%*'F#. 
.%,+0#*%"-. '$?'4'*'F# 
-35-2%0%*'F+ '420<F+6+ 

H"%5% 
L-(9'",#0%,# 7+ 7 (%39-0(#. 
#(D+6+0-. #/#"# 30'5-. 
7,0'4(-. -7-1-. 

B+3-7,%,%$ 2+9+ 7 
/-3$-(7,0'$)#*-. 

@0#*+ (%(-<+6% ETICS-% 7,2-0#,# 
7,%1#"(' /-3"-5' 7#30+6+. #"# 
2#*)#.% 

;%1+"% 9 @-7,'/)# /0#/0+.+ (% /-3"-9# -3 302+(+#> # 7'2-.-(,%F(#> /"-4% 

!

1.2.5!  G7"-2# # /0+,/-7,%2$+ 9% '50%36' ETICS-% 

@0#"#$-. -05%(#9%)#*+ 50%3#"#<,%, /-,0+1(- *+ -7#5'0%,# /0-/#7(- 7$"%3#<,+6+ 72#> $-./-(+(,# 
$-*+ 4#(+ ETICS 7#7,+.. B# ' *+3(' $-./-(+(,' 7#7,+.% (#*+ 3-92-?+(- 3-3%2%,# 1#"- $%$2+ 30'5+ 
3-3%,$+ ((/0. 70+37,2% 9% '109%(- 7'<+6+ #"# /0-,#2 7.09%2%6%). B#*%(7#0%6+ /%7,-9(#> 9%20<(--
3+$-0%,#2(#> 7"-*+2% 3-92-?+(- *+ *+3#(- (%$-( $-(7'",-2%6% 7% /0-#92-=%4+. # '9 6+5-2- 
-3-10+6+. 

H0+.+(7$# '7"-2# .-5' #.%,# 2+"#$# ',#)%* (% $2%"#,+, 0%3-2%, 7,-5% ,0+1% 7"#*+3#,# 7?+3+F% 
'/',7,2%: 

•!E ,-$' )#*+"-5 /0-)+7% #92-=+6%, 7'<+6% # 7,2036%2%6%, ,+./+0%,'0% -$-"#(+, /-3"-5+ # 
.%,+0#*%"% .-0% 1#,# (%*.%6+ +5°C ($-3 7#"#$%,(#> .%",+0% (%*.%6+ +8°C). L-3 ,+./+0%,'0% 
(#D#> -3 +5°C /0+7,%*+ 2+9%6+ # 7'<+6+ .%,+0#*%"%, -7#. %$- /0-#92-=%4 #90#4#,- (#*+ 
(%9(%4#- 3% *+ ,- .-5'F+, #"# %$- .%,+0#*%"# .-5' 1#,# /0#.*+6#2# 3- 0°C. !% 30'5+ 7,0%(+, 
(+/-2-?(# 20+.+(7$# ',#)%*# /-/', ,+./+0%,'0+ #9(%3 +30°C, 2#7-$+ 0+"%,#2(+ 2"%D(-7,# 
2%93'>%, 2*+,0%, # 3#0+$,(-5 90%4+6% 7'(4+2+ 72*+,"-7,# ,%$-=+ .-5' /0-.#*+(#,# 
$%0%$,+0#7,#$+ .%,+0#*%"% ' ,-$' 6#>-2+ /0#.*+(+. 

•!B% 50%3#"#<,#.% 7+ '2#*+$ /0+/-0'4'*+ $-0#<F+6+ /"%,(% 9% 7$+"+ (7$+"7$-5 /"%,(%) $%- 
9%<,#,+. 

•!@0# #92-=+6' 0%3-2% ,0+1% '/-,0+1?%2%,# 7%.- 4#7,' 2-3' -1#4(+ ,+./+0%,'0+. ]+,# 7+ (+ 
7.#*+ $-0#7,#,# 2-3% $-*% 7+ 9%50#*%"% ' (/0. )0#*+2' 9% 2-3'. 

@0#*+ /-4+,$% #92-=+6% 0%3-2% /-,0+1(- *+: 

•!0#*+<#,# -32-36' -1-0#(7$#> 2-3% (7% 7,0+>%, -$%/(#)%, D?+1-2%, #,3.); 

•!9%20<#,# '(',0%<6+ .%",+0#7%6+, /-7,%2?%6+ +7,0#>% #,3., % '50%=+(+ .%,+0#*%"+ /-,0+1(- 
*+ -7'<#,# /0+.% '/',7,2#.% /0-#92-=%4%; 

•!/-7,%2#,# 2%67$' 7,-"%0#*'; 

•!/-7,%2#,# 72+ 2%67$+ #(7,%"%)#*+;  

•!-7#5'0%,# 3% 0%2(#(% /-3"-5+ 1'3+ ' 7$"%3' 7 DIN 18202; 

•!9%/'(#,# :'5+; 

•!7% 1+,-(7$#> /-20<#(% '$"-(#,# 70+37,2- 9% -32%*%6+ -/"%,% ,+ 72+ .%7(-F+; 

•!/0-2*+0#,# '7$"%=+(-7, /-3"-5+ /0+.% 9%>,*+2#.% -30+=+(#> 7,%(3%03%. 
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!
!

&#!

@0# /"%(#0%6' # 0%7/#7#2%6' ,+(3+0% 9% #92-=+6+ ETICS 7#7,+.% ,0+1% /%9#,# (% 7?+3+F+: 

•!@-,0+1(- *+ #90%3#,# /0-*+$%, :%7%3+ $-*# ,0+1% 3% 7%30D%2% (%)0,+ $-*# /-$%9'*' 0%7/-0+3 
/0-,#2/-D%0(#> 7"-*+2%, 0%7/-0+3 3#"%,%)#-(#> ,0%$%, 72+ (+-/>-3(+ 3+,%?+, # ,+>(#4$+ 
'7"-2+ $-*+ *+ /-,0+1(- #7/'(#,# /0#"#$-. #92-=+6% :%7%3+; 

•!@0+/-0'4?#2- *+ 3% 7+ /0+3.*+0 # /0+30%4'( 0%3-2% -05%(#9'*' (% ,%$%2 (%4#( 3% *+3(% 7,%2$% 
'$?'4'*+ 72+ 0%3-2+ $-*+ *+ /-,0+1(- #92+7,# $%$- 1# 7+ 3-1#- 9%20<(# #95"+3 :%7%3+, <,- 
9(%4# 3% 7+ -10%4'( # /"%F%6+ 20<# /- .2 /-,/'(- 9%20<+(+ :%7%3+; 

•!ETICS 7#7,+. .-0% 3% #.% 2%D+F' M20-/7$' ,+>(#4$' -)*+(' (M;R) (% -7(-2' $-*+ F+ /0-#92-=%4 
#93%,# #9*%2' - $%0%$,+0#7,#$%.% 72#> /0#$?'4(#> # 9%20<(#> 3#*+"-2%. !2# /0-3-0# (% 
:%7%3# (9% )#*+2#, (-7%4+, #(7,%"%)#*+, #,3.)  # #92-=+6+ 3+,%?% .-0%*' 1#,# /"%(#0%(# ,%$- 
3% ' /0-*+$,' :%7%3+ /-7,-*+ *%7(# /-3%)# # 0*+<+6% - #92-=+6' # /0#.*+(# /-,0+1(#> 
/0#$?'4(#> /0-:#"%, 4#*% F+ /0#.*+(% -(+.-5'F#,# /0-3-0 -1-0#(7$+ 2-3+ # 2"%D+6% $0-9 
7/-*+2+ ETICS 7#7,+.% # 30'5#> 3#*+"-2% :%7%3+. 

•!@0#420<F+6% 9% ,+(3+, 0'$->2%,+, 0%7>"%3(+ '0+=%*+, /0-9-07$+ $%/$+ #,3., .-0%*' 1#,# 
/0-*+$,-2%(% ,%$- 3% 7+ .-D+ -1%2#,# 7#5'0(% .-(,%D% 1+9 ,-/"-,(#> .-7,-2%. 

•!M"+$,0--$%1"-2# $-*# 7+ (%"%9+ (% /-20<#(# 9#3% (% $-*# 7+ /-7,%2?% :%7%3% .-0%*' 1#,# 
/-7,%2?+(# ' PVC )0#*+2% (“1'D#0” )0#*+2-), (%0-4#,- ' 7#,'%)#*%.% $%3% #.%.- 
,-/"-,(-#9-"%)#-(# 7"-* -3 /-"#7,#0+(% (EPS, XPS), $%$- 1# 7+ 7/0#*+4#"% >+.#*7$% 0+%$)#*% 
/-"#7,#0+(% # #9-"%)#*+ +"+$,0--$%1"-2%. 

 

 

1.2.6!      @0#/0+.% ?+/#"% 

1.2.6.1     A#*+<%6+ ?+/#"% 

@0#"#$-. .#*+<%6% .%",+0% 9% "#*+/?+6+ # /%7,-9(#> ?+/#"% 9% $-*% /0-#92-=%4 /0-/#7'*+ 
3-3%2%6+ )+.+(,%, ,0+1% 7+ 7,0-5- /0#30D%2%,# '/',7,%2% /0-#92-=%4% (,+>(#4$#> '/',7,%2% # 
'/',7,%2% (% /%$-2%6'). ]+/#"% 7+ .#*+<%*' +"+$,0#4(#. .#$7+0-. 3-$ 7+ (+ 3-1#*+ >-.-5+(% 
7.*+7%, % 9%,#. 7+ ?+/#"- -7,%2# 10-15 .#(',% 3% (%1'10#. B%$-( ,-5% 7+ ?+/#"- /-(-2- /0-.#*+<% 
3- /-,/'(+ >-.-5+(#9%)#*+ .%7+. E .%7' 7+ (+ 7.#*' '1%)#2%,# (#$%$2# 3-3%)# ($%- (/0. 70+37,2% 9% 
10D+ 2+9#2%6+ #"# 70+37,2% /0-,#2 7.09%2%6%), -7#. %$- *+ /0-#92-=%4 9% ,- 3%- -3-10+6+. H-3% 
$-*% 7+ 3-3%*+ 7.*+7# .-0% 1#,# 2-3% 9% /#F+ $-*% #.% ,+./+0%,'0' -$-"#(+. A#(#.%"(% 2%67$% 
,+./+0%,'0% .-0% 1#,# 2+F% -3 +50C, -7#. %$- /0-#92-=%4 (#*+ 3%- (+$% 30'5% '/',7,2%. 

 

1.2.6.2      B%(-<+6+ ?+/#"% (% ,-/"-,(-#9-"%)#-(+ /"-4+ # "%.+"+ 

]+/#"- 7+ .-D+ (%(-7#,# 0'4(- #"# .%<#(7$#. @0# (%(-<+6' *+ /-,0+1(- 2-3#,# 0%4'(% - 
7?+3+F+.: 

•!C9.+=' ,-/"-,(#9-"%)#-(-5 .%,+0#*%"% # /-3"-5+ (+ 7.#*+ 3-F# 3- 7,0'*%6% 2%93'>%; 

•!;-/"-,(-#9-"%)#-(# .%,+0#*%" .-0% 1#,# *+3(%$- # 0%2(-.*+0(- /0#,#7(', (% /-3"-5' /- 
)#*+"-* /-20<#(# $%$- 1# 7+ #91*+5"+ 3+:-0.%)#*+ (+:+$%, .%30%)% # +:+$%, *%7,'$%). 

 

 
!"#$% 39 Q:+$%, .%30%)% #"# *%7,'$% 9%2#7(- -3 ,+./+0%,'0+ 7/-?%<6+5 2%93'>% 

!
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&$!

!

E 9%2#7(-7,# -3 ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"%, ?+/#"- 7+ .-D+ (%(-7#,# 7?+3+F#. .+,-3%.%: 

•! ?64G4F?E <E 6BIB 7 ?4CG4F?E B F6;@7>7 

@- )#*+"-. -1-3' ,-/"-,(-#9-"%)#-(+ /"-4+ (%(-7# 7+ ,0%$% ?+/#"% <#0#(+ -$- 5 cm, 9%,#. 
7+ ' 70+36+. 3#*+"' /-20<#(+ /"-4+ (%(+7+ ?+/#"- ' (%*.%6+ 3 ,%4$+. @-7"#*+ (%(-<+6% 
?+/#"% ,-/"-,(-#9-"%)#-(% /"-4% 7+ '9 /-.-F 10'7(+ /"-4+ /0#,#7(+ # :#$7#0% (% /-3"-5'. 
B%$-( <,- 7+ /"-4% /0#,#7(+, '4+<F+ /-20<#(+ /-3 ?+/#"-. (% ,-/"-,(-#9-"%)#-(-* /"-4# 
,0+1% 1#,# (%*.%6+ 40%. 

 
!"#$% 40 ;%4$%7,- (%(-<+6+ ?+/#"% (% QPS /"-4+, AW /"-4+ # AW "%.+"+ 

•! <E?<B>7H <EG6794:;H 

A+,-3% /-,/'(-5 /-$0#2%6% /0#.*+6'*+ 7+ 7%.- ' 7"'4%*+2#.% $%3% #.%.- #9'9+,(- 0%2(' 
/-3"-5'. ]+/#"- 7+ (%(-7# /- )#*+"-* /-20<#(#, (%9'1?#2%6+ 7+ 20<# 9'/4%7,-. 
5"%3#"#)-. 3#.+(9#*% 15x15 mm, 2-3+F# 0%4'(% 3% '5%- 5"%3#"#)+ # /-3"-5+ (+ 7.#*+ 1#,# 
/0+.%"+(. B%$-( ,-5% 7+ #92'$' 0'1-2# # ,-/"-,(--#9-"%)#-(+ /"-4+ 7+ (%(-7+ (% /-3"-5', 
/0#,#7(' # /-0%2(%*'. L%$- 1# 7+ 7/0#*+4#"- 7,2%0%6+ ,-/"-,(#> .-7,-2%, ?+/#"- 7+ (% 
.*+7,#.% 7/%*%6% /"-4% #"# ' :'5%.% .-0% -3.%> ' /-,/'(-7,# '$"-(#,#. 

 

 
!"#$% 41 B%(-<+6+ ?+/#"% /-,/'(#. /-$0#2%6+. (% EPS /"-4+, AW /"-4+ # AW "%.+"+ 
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!
!

&%!

]+/#"% .-5' 3% 7+ (%(-7+ # H4K7>FG7  <E W-FN;H7.  

 
!"#$% 42 A%<#(7$- (%(-<+6+ ?+/#"% /- W-7>+.# 

]+/#"% (% /-3"-5' .-5' 3% 7+ (%(-7+ .%<#(7$# 7%.- ' 7"'4%*+2#.% #9'9+,(- 0%2(#> /-3"-5%, # ,- 
,%$- 3% 7+ ,0%$% ?+/#"% (%(-7# 9.#*-"#$- ' 0%9.%)#.% -3 (%*2#<+ 10 cm.  

L-3 .%<#(7$-5 (%(-<+6% ?+/#"% (% /-3"-5' '3#- /-20<#(+ /-3 ?+/#"-. ' -3(-7' (% /-20<#(' 
,-/"-,(-#9-"%)#-(+ /"-4+ .-0% 3% 1'3+ (%*.%6+ 60% 

 

 

 

 

 

 

 

 

 

 

 

!

 

!"#$% 43 A%<#(7$- (%(-<+6+ .%",+0% (% 0%2(' /-3"-5' 

!

L%3% 7' ' /#,%6' PUR ?+/#"%, -(% 7+ (%(-7+ .%<#(7$# # ,- (%4#( /0#$%9%( (% (%0+3(#. 7"#$%.%. 

 
!"#$% 44 B%(-<+6+ PUR ?+/#"% (% EPS /"-4+ 

`.91:4!H.!.)%"%#.5!2<24H1!94!>1?.:4K!-AZAY!
%-$5-#)!'(&(-+-5C6("+-#652%-D!
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!
!

&&!

@0#*+ (%(-<+6% PUR ?+/#"%, /-3"-5+ (+ 7.#*' 1#,# /0+$0#2+(+ 7(#*+5-. #"# "+3-.. @-,0+1(- *+ 3% 
7+ /0-2*+0# # /0#-6#2-7, /-7,-*+F#> /-3"-5% # 7,%0#> 7"-*+2% 1-*%, ,+ 3% 7+ '$"-(+ "%1%2# # 
(+7,%1#"(# 7"-*+2#. N#"- $-*% 9%/0?%6% /-20<#(+, 30'5+ .%,+0#*+ $-*+ .-5' '90-$-2%,# -32%*%6+, 
,+ /%0-(+/0-/'7(+ 7"-*+2+ # 7"-*+2+ 7"%1+ /0#-6#2-7,# ,0+1% -4#7,#,# # '$"-(#,# ((/0. /-.-F' 
-/0+.+ 9% /0%6+ /-3 2#7-$#. /0#,#7$-.). A%>-2#(' # %"5+ ,0+1% '$"-(#,# 4+"#4(-. 4+,$-., % 
)#*+"' /-20<#(' /-,0+1(- *+ /0+$0#,# -,-/#(-. 7% :'(5#)#3#.%, ' 7$"%3' 7% ,+>(#4$#. '/',7,2#.% 
/0-#92-=%4%. !,%0# 9#3-2# (+/0+$0#2+(# .%",+0-., 4207,# .%",+0#, # 7"-*+2# 1-*% .-0%*' 7+ 
-4#7,#,# -3 /0%<#(+, -/0%,# 2-3+(#. ."%9-., # -7,%2#,# 3% 7+ ' /-,/'(-7,# -7'<+. PUR ?+/#"- 7+ 
(%(-7# (% 0'1-2+ EPS /"-4+, (% '3%?+(-7,# -3 /0#1"#D(- 2 cm -3 0'1-2%, ,+ /- 70+3#(# /"-4+ 
/%0%"+"(- 7% 6+(#. 3'D#. 7,0%(#)%.%. I3.%> (%$-( (%(-<+6% ?+/#"% /"-4' ,0+1% /-7,%2#,# (% 
9#3 # "%5%(- /0#,#7(',# 3'5%4$-. 9#3%07$-. "+,2-.. K%2(#(% /-20<#(+ /"-4+ .-D+ 7+ $-0#5-2%,# 
' /+0#-3' 3- 20 .#(',% -3 ,0+(',$% (%(-<+6% ?+/#"%. R$- 7+ /0-#92-3 (%(-7# ' (+/-5-3(#. 
20+.+(7$#. '7"-2#.% ((/0. 9% 20#*+.+ *%$-5 2*+,0% #"# $#<+), (+-/>-3(- *+ 3% 7+ /0#.#*+(# 
9%<,#,(- /"%,(- 9% 7$+"+. @-7+1(' /%D6' ,0+1% -10%,#,# (% 9%<,#,' 0'1-2% 950%3+ /0#"#$-. 
(%(-<+6% /0-#92-3% 9% 20#*+.+ *%$-5 2*+,0%. 

!2*+D+ .0?+ -3 ?+/#"% ,0+1% 3% 7+ '$"-(+ 5"%3#"#)-. #"# %)+,-(-.. !,203(',# 3#*+"-2# ?+/#"% 
.-5' 7+ '$"-(#,# 7%.- .+>%(#4$#. O#*+/?+6+ PUR ?+/#"-. ,0+1% 3% 7+ 7/0-2-3# /0# ,+./+0%,'0# 
2%93'>% # /-20<#(+ -3 0ºC 3- +40ºC. PUR ?+/#"- .-D+ 3% /-3(+7+ 7(#D%2%6+ ,+./+0%,'0+ #7/-3 
0ºC 3- 8 4%7-2% (%$-( 6+5-2-5 (%(-<+6%.  

PUR ?+/#"% 7%30D+ .%,+0#*+ $-*+ .-5' <,+,#,# 930%2?', /% *+ /0# 0%3' 7 6#.% -1%2+9(- (-7#,# 
9%<,#,(+ 0'$%2#)+ # (%-4%"+. G% 20#*+.+ #92-=+6% 0%3-2% (#*+ 3-92-?+(- *+7,# (# /'<#,# $%- (# 
0%3#,# ' 1"#9#(# -,2-0+(-5 /"%.+(%. 8-9% ?+/#"% *+ /-3 /0#,#7$-. # 9%,- *+ /-,0+1(- 3% 7+ 
9%<,#,# -3 ,+./+0%,'0+ 2#<+ -3 +50ºC. 8-9% (+ 7.#*+ 3% 7+ '(#<,%2% (# 3% 7+ 1%)% ' 2%,0', % 
,0%(7/-0,-2%,# 7+ -1%2+9(- .-0% ' ,-2%0(-. /0-7,-0', (#$%3% ' /',(#4$-* $%1#(#.  

 

 

1.2.7!     @-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> /"-4% # "%.+"% 

 
!"#$% 45 @-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> /"-4% 

!

B%$-( (%(-<+6% ?+/#"%, ,-/"-,(-#9-"%)#-(+ /"-4+ ,0+1% -3.%> /-"-D#,# (% /-3"-5' # 
/0#,#7(',# ((%*$%7(#*+ 10 .#(',% (%$-( (%(-<+6%, 9%2#7(- -3 20+.+(7$#> '7"-2%). C9.+=' /"-4% 7+ 
(+ 7.#*' 7,2%0%,# :'5+. R$- 7+ :'5+ #/%$ /-*%2+, ,0+1% #> 9%,2-0#,# *+3(%$-20#*+3(#. ,-/"-,(#. 
#9-"%,-0#.% (PUR ?+/#"-.). R$- 7' :'5+ <#0+ -3 5 mm, 9% 6#>-2- 9%,2%0%6+ *+ /-,0+1(- $-0#7,#,# 
,-/"-,(-#9-"%)#-(+ ,0%$+. 
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!
!

&'!

 

 

 

 

 

 

 

!

!"#$% 46 E7/'6%2%6+ :'5% #9.+=' ,-/"-,(-#9-"%)#-(#> /"-4% PUR /*+(-. ("#*+2-), #7,#. .%,+0#*%"-. (' 70+3#(#) # 
/0#.*+0 $%$- (+ ,0+1% 3% 7+ 0%3# (3+7(-) 

!

I<,+F+(+ ,-/"-,(-#9-"%)#-(+ /"-4+ #"# "%.+"+ (+ 7.#*' 7+ $-0#7,#,#. @0# /-"%5%6' /"-4% ,0+1% 
/-4+,# -3 3(% # /-7,+/+(- #F# /0+.% 5-0+, 1+9 /0+$"%/%6% 2+0,#$%"(#> :'5% ' 7'7*+3(#. 0+3-2#.%. 
@"-4+ 7+ /- /0%2#"' /-7,%2?%*' ,#*+7(- *+3(% '9 30'5', 1+9 ?+/#"% ' :'5%.%. @0+/-0'4'*+ 7+ 3% 7+ 
7,%2?%*' 7%.- )#*+"+ /"-4+. R$- 7+ .-0%*' $-0#7,#,# /0#$?'4(# $-.%3#, -(# ,0+1%*' 3% 1'3' <#0# -3 
15 cm # (+ 7.#*' 7+ 7,%2?%,# (% '5"-2+ 950%3+, 2+F 7%.- ' 70+3#(# /-20<#(+. B% '5"-2#.% 950%3+ .-5' 
7+ 7,%2?%,# 7%.- )#*+"+ #"# /-"-2#(+ /"-4%/"%.+"%, ,%$- 3% 7+ -(+ .+='7-1(- /0+$"%/%*'. B% 
'5"-2#.% 950%3+ 7+ ,-/"-,(-#9-"%)#-(+ /"-4+ /-7,%2?%*' (%9'1?+(-. @-,0+1(- *+ -30D%,# 3-2-?(' 
'3%?+(-7, #9.+=' .*+7,% 7/%*%6% 7-$"% # ,-/"-,(-#9-"%)#-(#> /"-4% ' /02-. 0+3'. B%$-( 
(%(-<+6% ?+/#"% # /-7,%2?%6% ,-/"-,(-#9-"%)#-(#> /"-4%, /"-4+ *+ /-,0+1(- /-0%2(%,# ' 
>-0#9-(,%"(-. # 2+0,#$%"(-. /0%2)' /-.-F' %"'.#(#*'.7$+ "#1+"(+ "+,2+. 

 

 

 

 

 

 

 

!"#$% 47 @0+$"%/%6+ :'5% $-3 ,-/"-,(-#9-"%)#-(#> /"-D% (% 0%2(-. 3#*+"' # (% '5"' :%7%3% 950%3+ 

 

L-3 #9-"%)#*% 3+1?#> -3 20 cm /0+/-0'4'*+ 7+ 3% 7+ /0+$"-/# ,-/"-,(-#9-"%)#-(#> /"-4%/"%.+"% 
' '5"-2#.% .+='7-1(- '4207,+ /-.-F' -35-2%0%*'F+5 ?+/#"% 9% .-(,%D'. @-,0+1(- *+ 2-3#,# 0%4'(% 
- ,-.+ 3% 7+ /0# 0%3' 7% /0#$?'4(#. $-.%3#.% -7,2%0# /0%2-'5%-(# 0+9, /% 7+ 9%,- /0+/-0'4'*+ 
'/-,0+1% /-7+1(#> 0+9%4% 9% ,' 720>'. 8#*+"-2# /"-4% $-*# 7+ (%"%9+ ' '5"-2#.% # #91#*%*' #9 :%7%3+ 
,0+1% -30+9%,# ,+$ (%$-( -35-2%0%*'F+5 7,2036%2%6% ?+/#"% (-1#4(- (%$-( 2 3- 3 3%(%). &'5+ 
#9.+=' ,-/"-,(-#9-"%)#-(#> /"-4% # "%.+"% (+ 1# ,0+1%"+ 3% 1'3' '7.*+0+(+ /0+.% 0'1-2#.% 
-,2-0%.  

H+0,#$%"(# # >-0#9-(,%"(# 7/-*+2# ,-/"-,(-#9-"%)#-(#> /"-4% # "%.+"% (+ 1# 7+ ,0+1%"# 
/-$"%/%,# 7% 7/-*+2#.% 0%9"#4#,#> .%,+0#*%"% (% /-3"-9#, % /0+$"-/ ,-/"-,(-#9-"%)#-(#> 
/"-4%/"%.+"% (% -2#. .*+7,#.% ,0+1% 3% 1'3+ 2+F# -3 10 cm. 8#"%,%)#-(+ :'5+ (% /-3"-9# (+ 1# 
,0+1%"+ 1#,# /0+.-<,+(+, (+5- /0+(+7+(+ # (% 7#7,+.. C91-4+(# 3#*+"-2# :%7%3+ ((/0. #92'4+(+ 
0-"--$',#*+ #"# 4+-(# 3#- %0.#0%(-1+,-(7$#> /"-4%) ,0+1% 3% 7+ /0+.-7,+ 1+9 7/%*%6% 
,-/"-,(-#9-"%)#-(#> /"-4%/"%.+"% (% ,#. .*+7,#.%. 

@0# 0+9%6' 2#<$% #9-"%)#-(-5 .%,+0#*%"% 7% 7,0%D6+ 7,0%(+ /"-4+/"%.+"+, 2%D(- *+ 3% 7+ $-3 
-7,%,$% .%,+0#*%"% -30D# 3+1?#(% -3 (%*.%6+ 3 cm #"# 1/3 -7(-2(+ 3+1?#(+ /"-4+/"%.+"+. N-4(+ 
7,0%(+ /0-9-0% # 20%,% (</%"+,+) ,0+1% #9-"-2%,# ,%$- 3% 7+ /"-4%/"%.+"% /0+$- 0'1% -,2-0% 
/0+/'7,# ' 3-2-?(-* 3'D#(#, $%$- 1# 7+ </%"+,(# +"+.+(,# .-5"# /-7,%2#,# (% 6#>. H#<%$ 
#9-"%)#*+ ,0+1% -30+9%,# ,+$ (%$-( <,- ?+/#"- -4207(+.  
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!
!

&(!

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

!"#$% 48 @-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> /"-4% -$- /0-9-0% 

!

L-3 /-7,%2?%6% ,-/"-,(-#9-"%)#-(#> /"-4% -$- /0-9-0% #"# 30'5#> -,2-0%, :'5+ #9-"%)#-(#> 
/"-4% # "%.+"% (+ 7.#*' 3% 7+ (%"%9+ ' "#(#*# 7% 0'1-2#.% -,2-0%. B+0%2(#(+ (%7,%"+ (% 3-3#0#.% 
/0# /-7,%2?%6' /"-4% ,0+1% /0#*+ #90%3+ %0.%,'0(-5 7"-*% #90%2(%,# 10'<+6+.. 

 

 
!"#$% 49 R0'<+6+ EPS # AW /"-4% 

!

1.2.8!      A+>%(#4$- /0#420D#2%6+ (,#/"-2%6+) 

! -19#0-. 3% 7+ ,-/"-,(% #9-"%)#*% (% /-3"-5' /0#420<F'*+ "#*+/?+6+. # /- /-,0+1# .+>%(#4$#. 
/0#420<F#2%6+., 7%.% /-3"-5% .-0% 1#,# $2%"#,+,(% $%$- 1# ,-/"-,(-#9-"%)#-(+ /"-4+ .-5"+ 3% 
7+ $2%"#,+,(- /0#4207,+, ,+ $%$- 1# .-5"# 3% 7+ 5%0%(,'*' $2%"#,+, # 3'5-,0%*(-7, ,+ 2+9+. R$- (% 1#"- 
$-*# (%4#( 7'.6%.- ' $2%"#,+, "#*+/?+(+ 2+9+, /-5-,-2- %$- 7+ 0%3# - #90%3# #"# -1(-2# :%7%3+ (% 
/-7,-*+F#. 950%3%.%, -1%2+9(#- *+ 3% 7+ :%7%3(# 7#7,+. 3-3%,(- .+>%(#4$# '4207,# ,#/"-2#.%. 
8-3%,(- .+>%(#4$- /0#420<F#2%6+ ,#/"-2#.% *+ /-,0+1(- # -1%2+9(- /0# 2+"#$#. -/,+0+F+6#.% 
2*+,0-., ' /-30'4*#.% 53*+ 7' -7(-2(+ 109#(+ 2*+,0%7 vref ^30 m/s, #"# $-3 950%3% 2#<#> -3 22 m. R$- 
*+ ,+D#(% -3(-7(- .%7% $-./"+,(-5 7#7,+.% 9%"#*+/?+(-5 (% /-3"-5' (?+/#"- + #9-"%)#*% + 
%0.%,'0(# 7"-* + 9%20<(--3+$-0%,#2(# 7"-*) 2+F% -3 30 kg/m2, /-,0+1(- *+ 7/0-2+7,# 3+,%?(' 
%(%"#9' # /0-0%4'( -/,+0+F+6% # (-7#2-7,# 7#7,+.%. 

)E<=E?>B 7ME=4U78B E@ ;GF<4>@764>E5 <E=7F?76;>4 (#*+ /-,0+1(- 3-3%,(- .+>%(#4$# 
/0#4207,#,# 7%.- ' 7"'4%*+2#.% $%3% 7+ #92-3# (% (+$-* -3 7?+3+F#> /-3"-5%: 

•!<B>4 7 KB<A4 E<;G4, BFG=4V;>4 F4 F?4>@46@7H4 BAS EN 771-1 7 BAS EN 771-3; 
•!EI=ED>7 I;?E> E@ U;H;>?>E-9;M4>7N I=EGE94 I4M764>7N >4 @69;>EH 79;68B I;M 
7>?;567F4>; ?E<=E?>; 7ME=4U78;, 7 U;H;>?>E-9;M4>; ?E<=E?>E7ME=4U7E>; <=EC; E@ 
@69;>; F?6B5E?7>;, BFG=4V;>7 F4 F?4>@46@EH BAS EN 15498; 

•!<E6EI;?E>, BFG=4V;> F4 F?4>@46@EH BAS EN 771-4, F4 M4?;M>EH C96F?ELEH 9;6?7G4=>E >4 
<E96K7>B _ 150 kPa. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 I7(-2(% 109#(% 2*+,0% *+ .%$7#.%"(% -4+$#2%(% 10-.#(',(% 109#(% 2*+,0% (% 2#7#(# 10 m #9(%3 0%2(-5 ,"%, 9% $-*' 7+ .-D+ 
-4+$#2%,# 3% 1'3+ /0+.%<+(% *+3(-. ' 50 5-3#(% 
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!
!

&)!

)E<=E?>E7ME=4U7E>; <=EC; >4 I4M7 H7>;64=>; 9B>; (9=4G>4 <464=;=>4 F 649>7>EH <=EC;) (#*+ 
/-,0+1(- 3-3%,(- .+>%(#4$# /0#4207,#,# 7%.- ' 7"'4%*+2#.% $%3% 7+ #9-"%)#*% #92-3# (% (+$-* -3 
7?+3+F#> /-3"-5%: 

•!<B>4 7 I=EG E<;G4, BFG=4V;>4 F4 F?4>@46@7H4 BAS EN 771-1 7 BAS EN 771-3; 
•!I;?E>, BFG=4V;> F4 F?4>@46@EH BAS EN 206-1; 
•!EI=ED>7 I;?E> E@ U;H;>?>E-9;M4>7N I=EGE94 I4M764>7N >4 @69;>EH 79;68B I;M 
7>?;567F4>; ?E<=E?>E-7ME=4U78;, 7 U;H;>?>E-9;M4>; ?E<=E?>E7ME=4U7E>; <=EC; E@ 
@69;>; F?6B5E?7>; WS 7 WSD, BFG=4V;>7 F4 BAS EN 15498; 

•!<E6EI;?E>, BFG=4V;> F4 F?4>@46@EH BAS EN 771-4, F4 M4?;M>EH C96F?ELEH 9;6?7G4=>E >4 
<E96K7>B _ 150 kPa. 

 

)E<=E?>E7ME=4U7E>; <=EC; M4 <E@>ED84 (FEG=4) E@ ;GF?6B@764>; <E=7F?76;>FG; <8;>; (XPS) *+ 
#9(%3 (#2-% ,+0+(% /-,0+1(- # 3-3%,(- .+>%(#4$- /0#4207,#,# ,#/"-2#.%, %"# /0# ,-.+ ,0+1% 3% 7+ 
2-3# 0%4'(% - 7?+3+F+.: 

•!?7<=E97 >7G4@ >; FH78B <6E=4M7?7 G6EM N7@6E7ME=4U7E>7 F=E8; 
•!GE@  <67H8;>;  XPS-R  <=EC4  F4  N64<49EH  <E96K7>EH  <6;<E6BCB8;  F;  @E@4?>E 
H;N4>7CGE <67C96KL794:; 7M9;@;>E GE67KL;:;H „?7<=E94 F4 978GEH“ 7 ?E <678;  
F?96@:494:4  A;<7=4.   
 

1.2.8.1      E91-0 ,#/"-2% 

@0#"#$-. #91-0% /-,0+1(#> ,#/"-2% ,0+1% 2-3#,# 0%4'(% - 7?+3+F+.: 

•!?7<=E97 HE648B I7?7 BFG=4V;>7 F4 M4N?8;97H4 FH8;6>7U4 ETAG 014; 
•!?7<=E97 HE648B I7?7 BFG=4V;>7 F4 G4?;5E678EH <E@=E5; <6;H4 FH8;6>7U4H4 ETAG 014; 

 
L%,+5-0#*+ /-3"-5% /0+.% ETAG 014 

R B C D E 

1+,-( /'(% -/+$% <'/?% -/+$% "%$# 1+,-( /-0-1+,-( 

;%1+"% 10 J07,+ /-3"-5% 9% #91-0 ,#/"-2%% /0+.% 7.*+0(#)%.% Q;NS 014 

•!4GE  <E@=E54  >;  E@5E9464  >78;@>E8 E@ G4?;5E6784 <6;@97V;>7N FH8;6>7U4H4 ETAG-014,  
<E?6;I>E 8; >4 564@7=7K?B 7M96K7?7 @E@4?>E  7F<7?794:; >EF79EF?7  ?7<=E94  >4  ?E8 
<E@=EM7 („pull-off“  ?;F?); 

•!>4 M7@E97H4 E@ EI=ED>E5 I;?E>4 E@ U;H;>?>E-9;M4>7N I=EGE94 I4M764>7N >4 @69;>EH 
79;68B, F7@6;:; ?7<=E94 8; <E?6;I>E 7M9;F?7 B I;?E>B; 

•!<67=7GEH 7MIE64 @BD7>; ?7<=4 F; - B F96NB EF75B64:4 E?<E6>EF?7 >4 CB<4:; 7M <E@=E5; - 
B EIM76 HE648B BM;?7 @;IA7>4 <EF?E8;L;5 H4=?;64, @;IA7>4 F=E84 M4 7M649>494:;, ?; 
>;649>EF? <E@=E5;; 

•!?E<=E?>E-7ME=4U7E>; <=EC; E@ ;GF<4>@764>E5 <E=7F?76;>4, ;GF?6B@764>; 
<E=7F?76;>FG; <8;>; 7 G4H;>; 9B>; M4N?78;948B <6;C>7G 6EM;?; _ 60 mm; 

•!?E<=E?>E-7ME=4U7E>; =4H;=; E@ G4H;>; 9B>; F4 9=4G>7H4 9;6?7G4=>7H >4 <E@=E5B 
M4N?78;948B <6;C>7G 6EM;?; _ 140 mm. 

@0# #91-0' ,#/"% /-,0+1(- 7+ 2-3#,# 20#*+3(-7,#.% /0#$%9%(#> ' A/;"%1B9 1.2.1.2 (% 7"#$%.% 38 # 
39.  
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!
!

&*!

1.2.8.2       R'<+6+ 0'/% 

@0-)+7 1'<+6% 0'/% 9% ,#/"-2+ 20"- *+ -7*+,?#2 # ,0%D# 2+"#$' ,+>(-"-<$' 3#7)#/"#('. @0#"#$-. 
#92-=+6% ,-5 /0-)+7% ,0+1% 2-3#,# 0%4'(% - 7?+3+F+.: 

•!<6EU;F IBK;:4 F; FH78; 7M9E@7?7 ?;G >4GE> K?E F; A;<7=E @E9EA>E F?96@>B=E (EI7C>E 
>4GE> ?67 @4>4); 

•!M4 IBK;:; ?6;I4 @4 F; GE67F?7 F96@=E <6;C>7G4 >49;@;>E5 >4 ?7<=B; 
•!;=;G?67C>B B@46>B IBK7=7UB 7=7 <>;BH4?FGB IBK7=7UB ?6;I4 GE67F?7?7 F4HE GE@ 
<E@=E54 E@ I;?E>4 7=7 <B>; E<;G;; 

•!GE@ KB<A; E<;G; 7 KB<A; I=EG-E<;G; ?6;I4 B<E?678;I7?7 EI7C>B IBK7=7UB I;M 
H;N4>7CG7N B@464 7=7 4=4? <6;@97V;> E@ F?64>; <6E7M9EV4C4 ?7<=4. Q67=7GEH IBK;:4 
KB<A; E<;G; 97I67648BL7H <EF?B<GEH @E=4M7 @E <BU4:4  E<;G;, K?E M4 <EFA;@7UB 7H4 
@64F?7C>E FH4:;:; 7=7 C4G <E?<B>E E?G4M794:; >EF79EF?7 ?7<=4; 

•!<=EC; E@ H7>;64=>; 9B>; <E?6;I>E 8; <6EIBK7?7 >;97I67648BL7H <EF?B<GEH; 
•!<E?6;I>4 @BI7>4 IBK;:4 8; 8;@>4G4 @BD7>7 ?6>4 B9;L4>E8 M4 10 @E 15 mm; 
•!GE@ IBK;:4 G6EM 46H4?B6>7 F=E8 ?6;I4 F; <67@6D494?7 B<B?F?494 <6E7M9EV4C4 F7F?;H4; 
•!H7>7H4=>7 EFE97>FG7 64MH4G 7MH;VB ?7<=E94 ?; E@ B5=4 M7@4 HE64 I7?7 _ 10 cm. 

 
 

 

 

 

 

 

 

                                            

 
 

!"#$% 50 R'<+6+ 0'/% 9% ,#/"-2+ 

 N+9 2#10%)#*+ 1'<+ 7+ /-3"-5+ -3:      
•!KB<A; E<;G;, 7                                               
•!KB<A; I=EG E<;G;. 

H#10%)#-(#. /-7,'/$-. 1'<+ 7+ /-3"-5+ -3: 
•!I;?E>4, 7 
•!<B>; E<;G;. 
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!
!

'+!

1.2.8.3        R0-* ,#/"-2% 

H+-.% *+ 2%D(- 0%9'.*+,# 3% *+ ETICS 7#7,+. -/,+0+F+( 2+0,#$%"(-. 7#"-. -3 2"%7,#,+ ,+D#(+, ,+ 
>-0#9-(,%"(-. 7#"-. 4'/%6% -3 ',#)%*% 2*+,0%. ;#/"-2# (# (% $-*# (%4#( (#7' /0+32#=+(# 3% (-7+ 
2+0,#$%"(- -/,+0+F+6+, (+5- 7' /0+32#=+(# 3% (-7+ 7%.- >-0#9-(,%"(' 7#"' 4'/%6%, ,+ 3% 
-1+91#*+3+ 1-?+ # $2%"#,+,(#*+ (%"#*+5%6+ ,-/"-,(-#9-"%)#-(#> /"-4% (% 7"-* ?+/#"% -3(-7(- 
/-3"-5' # 7/0#*+4+ +:+$%, „*%7,'$%“ -3(-7(- „.%30%)%“. I7(-2(% :'($)#*% ,#/"% *+ 3% /0+'9.+ 
9%,+9(- -/,+0+F+6+ (7#"% 4'/%6%) -3 2*+,0%, $-*+ 3*+"'*+ 2+0,#$%"(- (% /-20<#(' 7#7,+.% (' 7$"%3' 
7% 2%D+F#. 7,%(3%03#.% BAS EN 1991-1-4 C9*/$/: 1: D5'"/1%+% (% $/(4)*9$@#5' – D#/ 1 - 4: D5'"/1%+% 
15')*% BAS EN 1991-1-4/NA:2018).  

I/,+0+F+6+ 2*+,0-. 9%2#7# -3 5+-50%:7$-5 /-"-D%*% ,*. -3 0+:+0+(,(+ 109#(+ 2*+,0%, 2#7#(+ 950%3+, 
# (%3.-07$+ 2#7#(+. B%2+3+(#. 7,%(3%03#.% /0-/#7'*+ 7+ # <#0#(% 50%(#4(+ 9-(+ ' 9%2#7(-7,# -3 
2#7#(+ # ,"-)0,(+ 3#7/-9#)#*+ 950%3+. 

B% w+1-7,0%(#)# https://www.hupfas.hr/proracun-pricvrsnica/ /-7,-*# /0-50%. 9% /0-0%4'( 10-*% 
,#/"-2% 9% /-30'4*+ K+/'1"#$+ Q02%,7$+. C7,# /0-50%. 7+ -0#*+(,%)#-(- .-D+ /0#.*+(#,# # 9% 
/-30'4*+ N-7(+ # Q+0)+5-2#(+, '$-"#$- 7+ /-2+D' 5+-50%:7$+ "-$%)#*+ 7% 7"#4(#. 109#(%.% 2*+,0% ' 
7$"%3' 7% 7,%(3%03-. BAS EN 1991-1-4/NA:2018. A-0%.- (%/-.+(',# 3% -2%* /0-50%. (+ 9%.*+6'*+ 
7,%,#4$# /0-0%4'(. E/-,0+1?#2-7, ,#/"-2% .-0% 1#,# 3-$%9%(% C1*/04$/, )'-(#.$/, /@5'(/, ' 
7$"%3' 7% +20-/7$-. 7.*+0(#)-. ETAG 014. 

 

1.2.8.4       O%7/-0+3 /-7,%2?%6% ,#/"-2% 

B#*+ 2%D(- 7%.- /-7,%2#,# -35-2%0%*'F# 10-* ,#/"-2%, (+5- *+ *%$- 1#,(- ,+ ,#/"-2+ /0%2#"(- 
0%7/-0+3#,#. @-7,-*# 2#<+ 7>+.% 0%7/-0+3% ,#/"-2%, # -/,#.%"(' 7>+.' ,0+1% -3%10%,# ' 9%2#7(-7,# 
-3 207,+ ,-/"-,(+ #9-"%)#*+ /"-4+ # /0-0%4'(%,-5 10-*% ,#/"-2% /- m2. E3%?+(-7, ,#/"-2% -3 '5"% 
9#3% # -3 30'5-5 ,#/"% .-0% 1#,# ^ 10 cm. ;#/" '2#*+$ .-0% 3% /0-"%9# $0-9 7"-* ?+/#"%. !>+.+ 
/-7,%2?%6% ,#/"-2% .-5' 1#,# 7?+3+F+: 

•!)-FN;H4 9% ETICS 7#7,+.+ 7% EPS!--.: ;#/"-2# 7+ /-7,%2?%*' ' 70+3#(# /"-4% # (% .*+7,#.% 
3-3#0% 2+0,#$%"(#> # >-0#9-(,%"(#> :'5%. 

 

 
!"#$% 51 ;-!>+.% /-7,%2?%6% ,#/"-2% (% /"-4+ -3 EPS-% 

!

!

!

!

!

!
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!
!

'"!

•!W-FN;H4 9% ETICS 7#7,+.+ 7% /"-4%.% -3 AW-%: G% 0%9"#$' -3 7#7,+.% 7% EPS /"-4%.%, $-3 
7#7,+.% 7% .#(+0%"(-. 2'(-. ,#/"-2# (+ 7.#*' 3% 7+ /-7,%2?%*' (% 7%.+ 7/-*(#)+, (+5- .-0%*' 
1#,# '3%?+(# -3 7/-*(#)% (%*.%6+ 5 cm. @"-4+ 7+ /0#420<F'*' 7% ,0# ,#/"% /0+.% 7?+3+F-* 
7"#)#: 

 

 
!"#$% 52 W-7>+.% /-7,%2?%6% ,#/"-2% (% /"-4+ -3 AW-% 

•!O%.+"+ $%.+(+ 2'(+ ,0+1% 3-3%,(- /0#4207,#,# ,#/"-2#.% (% /-3"-5' ' 7?+3+F#. 
7"'4%*+2#.%: 
o! >4 97F7>4H4 M564@; 7M>4@ 22 m (M4N?8;97 B <E5=;@B <6E?79<ED46>; M4K?7?; 97FEG7N 
M564@4); 

o! B F;7MH7CG7 7MBM;?>E 4G?79>7H <E@6BC87H4; 
o! >4 7MBM;?>E 98;?6E97?7H =EG4U784H4; 
o! GE@ <67H8;>; 7ME=4U78; =4H;=4H4 @;IA7>; 9;L; E@ 20 cm; 
o! GE@ 7ME=E94:4 M4EIA;>7N @78;=E94 J4F4@;. 

 
!"#$% 53 !>+.% /-7,%2?%6% ,#/"-2% (% "%.+"%.% -3 AW-% 

E 9%2#7(-7,# -3 10-*% ,#/"-2% /- m2 :%7%3+ -2+ 7>+.+ #95"+3%*' $%- (% 7?+3+F#. 7"#$%.%: 

•!6 ?7<=E94 >4 m2 
 
 

 

 

 

!"#$% 54 T-7>+.% 9% /"-4+ 50X100cm, 80x62,5, 6 kom/m2 ("#*+2-); W-7>+.% 9% /"-4+ 50x100cm, 80x62,5cm, 6 kom/m2 (' 
70+3#(#); P%.+"+ 3#.+(9#*% 120x120 cm, 6 kom/m2 (3+7(-) 

•!8 ?7<=E94 >4 m2 
 

 

 

 

!"#$% 55 W-7>+.% 9% /"-4+ 50x100 cm, 80x62,5cm, 8kom/m2 ("#*+2-); T-7>+.% 9% /"-4+ 50x100cm, 80x62,5cm, 8 kom/m2 (' 
70+3#(#); P%.+"+ 120x120 cm, 8 kom/m2 (3+7(-) 
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!
!

'#!

•!10 ?7<=E94 >4 m2 
 

 

 

 

!"#$% 56 T-7>+.% 2+09#*+ 1 # 2, /"-4+ 50x100cm, 80x62,5cm, 10 kom/m2 ("#*+2-); W-7>+.% /"-4+ 50x100cm, 80x62,5 cm, 10 
kom/m2 (' 70+3#(#); P%.+"+ 3#.+(9#*% 120x120 cm, 10 kom/m2 (3+7(-) 

 

•! 12 ?7<=E94 >4 m2 

 
 
 
 
 
!"#$% 57 T-7>+.% 2+09#*+ 1 # 2, /"-4+ 50x100 cm, 80x62,5 cm, 12 kom/m2 ("#*+2-); W-7>+.%, /"-4+ 50x100 cm, 80x62,5 cm, 12 

kom/m2 (' 70+3#(#); P%.+"+ 120x120 cm, 12 kom/m2 (3+7(-) 

 
1.2.8.5! H%20,%6+ ,#/"-2% 

@0-)+7 7%.-5 9%20,%6% ,#/"-2% *+ ,%$-=+ -7*+,?#2 # .-0% 7+ 7/0-2+7,# ,%$- 3% 7+ #91*+5(' ,-/"-,(# 
.-7,-2# # 3% 7+ -1+91#*+3# ,0%D+(% (-7#2-7,. @0# ,-.+ ,0+1% 2-3#,# 0%4'(% - 7?+3+F+.: 

•!)7<=E97 F; FH78B <EF?497?7 ?;G G4@ A;<7=E E?96@>; (EI7C>E >4GE> ?67 @4>4, E@>EF>E 
<6;H4 B<B?F?97H4 <6E7M9EV4C4 A;<7=4); 

•!)7<=E9; ?6;I4 <EF?497?7 ?4GE @4 8; 5E6:4 <E96K7>4 6EM;?; B 7F?E8 649>7>7 F4 
<E96K7>EH <=EC;/=4H;=;, BM >4<EH;>B @4 E9E >; 9678;@7 G4@ 8; 6EM;?4 B<BK?;>4 B 
?E<=E?>E7ME=4U7E>7 H4?;6784= (?7<= F 6E>@;=EH); 

•!3497F>E E@ 96F?; ?7<=4, 75=4 8; B EI=7GB ?6>4 7=7 978G4; 
•!.4GE> <EF?49A4:4 ?7<=E94 EI49;M>E ?6;I4 <6E98;67?7 @4 =7 FB ?7<=E97 C96F?E BF7@6;>7 
B <E@=E5B;  

•!Q6;97K; B?7F>B?; ?7<=E9; 7 ?7<=E9; GE87 >7FB C96F?E BF7@6;>7 ?6;I4 BG=E>7?7 7 
<EF?497?7 >E9;, 4 >4F?4=; 6B<; ?6;I4 7F<B>7?7 7F?7H ?E<=E?>E7ME=4U7E>7H H4?;6784=EH 
(>7G4GE A;<7=EH 7=7 >;G7H @6B57H H4=?;6EH). 

B+$# -3 (%4#(% /-7,%2?%6% ,#/"-2% 7': 
•!QEF?49A4:; >4 7ME=4U78B: 

 

 
!"#$% 58 @-7,%2?%6+ ,#/"% (% #9-"%)#*' 

!

!

!
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!
!

'$!

!

!

•!QEF?49A4:; >4 7ME=4U78B F4 @E@4?>7H ?4:76EH: 9 @, - 7% W-0"/.'; 11 @, - 9092)'(#, 7% 6W 
0"/.' 
 

 
 
 
 
 
 
 
 

 

!"#$% 59 @-7,%2?%6+ ,#/"-2% 7% 3-3%,(#. ,%6#0-.  9 cm 9% MW-/"-4+   

 

 

 

 

 

 

 

!"#$% 60 @-7,%2?%6+ ,#/"-2% 7% ,%6#0-. 11 ). 9% AW /"-4+ 

•!)7<=E97 B<BK?;>7 B 7ME=4U78B, F4 6E>@;=EH 
 

 
 
 
 
 
 
 
 

!"#$% 61 ;#/"-2# '/'<,+(# ' #9-"%)#*', 7% 0-(3+"-. 

 
•!QEF?49A4:; ?7<=E94 <6;GE H6;D7U;  

 
 
 
 
 

 
 
 
 

!"#$% 62 ;#/"-2# /-7,%2?+(# /0+$- %0.%,'0(+ .0+F#)+ 
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!
!

'%!

1.2.9!      @-7,%2?%6+ %0.%,'0(-5 7"-*% # %0.%,'0(+ .0+F#)+ 

&'($)#*% %0.%,'0(-5 7"-*% *+ 3% ,-/"-,(-#9-"%)#-(+ /"-4+ /-2+D+ # '4207,# ' *+3#(7,2+(' 
/-20<#(', $-*% .-0% 1#,# /-5-3(% 9% (%(-<+6+ 9%20<(-5 3+$-0%,#2(-5 7"-*%, # $-*% F+ (% ,%* (%4#( 
-1+91#*+3#,# 3% 72# +"+.+(,# ETICS-% 3*+"'*' 9%*+3(- $%- *+3%( 7#7,+. -3(-7(- *+3(% )*+"#(%. 
R0.%,'0(# 7"-* *+ (%*2%D(#*# 2+9(# +"+.+(, )#*+"-5 ETICS 7#7,+.%, % #7,-20+.+(- ,-. 7#7,+.' 
-1+91*+='*+ -,/-0(-7, (% 7/-?%<6+ ',#)%*+. G%,- *+ /-,0+1(- 3% 7+ #90%3# -2-5 7"-*% /-72+,# 
/-7+1(% /%D6% # 3% 7+ /0#30D%2% 72#> /0%2#"% 7,0'$+. 

C92-=+6+ %0.%,'0(-5 7"-*% ,0+1% /-4+,# (%*$%7(#*+ 14 3%(% (%$-( /-7,%2?%6% ,-/"-,(+ #9-"%)#*+. 
@0# ,-.+ *+ /-,0+1(- 3% 7+ 2-3# 0%4'(% - 20+.+(7$#. /0#"#$%.% (% 50%3#"#<,' $%- # - '/',7,2#.% 
/0-#92-=%4%. R0.%,'0(# 7"-* .-D+ 3% 7+ #92-3# $%- ,%($-7"-*(#, 70+36+7"-*(# # 3+1+"-7"-*(#. 

 

 

 

 

 

 

 

 

!"#$% 63 ;%($/-7"-*(#, 70+36+7"-*(# # 3+1+"-7"-*(# %0.%,'0(# 7"-* 
 

L-3 7#7,+.% 7% ,-/"-,(-#9-"%)#-(#. /"-4%.% -3 .#(+0%"(+ 2'(+, (+-/>-3(- *+ 3% 7+, ' /+0#-3' 
#9.+=' 9%20<+,$% (%(-<+6% 7"-*% 9% #90%2(%2%6+ # 9%20<+,$% /-7,%2?%6% %0.%,'0(-5 7"-*%, 
/0#30D%2%.- 9%>,#*+2%(-5 20+.+(% 7'<+6% $-*+ *+ /0-/#7%- /0-#92-=%4 7#7,+.%. 

C92-=+6+ 3+1+"-7"-*(-5 .%",+0% (3+1?#(+ 7"-*% 25 mm) 20<# 7+ (%(-<+6+. ,0# 7"-*% $0+4(--
)+.+(,(-5 .%",+0%, <,- -.-5'F'*+ 7,2%0%6+ #9'9+,(- 4207,+ :%7%3+ -,/-0(+ (% '3%0+. L-3 
3+1+"-7"-*(#> :%7%3%, ,-/"-,(% #9-"%)#*% 7+ -1%2+9(- /0#420<F'*+ .+>%(#4$#, '9 -1%2+9(- 
$-0#<F+6+ 4+"#4(+ .0+D+ # .+>%(#4$#> ,#/"-2% ((-7%4%) $-*# .-5' 3% 7+ /0#"%5-3+ /-,+()#*%"(#. 
/-.%)#.% ' 7"-*' :%7%3+. 

1.2.9.1        @0#/0+.% .%",+0% 

L-3 7%.-5 /0-)+7% .#*+<%6% .%",+0% 9% %0.%,'0(# 7"-*, ,0+1% 7+ /0#30D%2%,# 7?+3+F#> '/',7,%2% 
(' 9%2#7(-7,# -3 207,+ .%",+0% # '/',7,%2% /0-#92-=%4%): 

A) <64KG4F?7 H4=?;6 M4 46H4?B6>7 F=E8: 
•!9%.#*+<%,# /0+.% '/',7,2#.% /0-#92-=%4%, 
•!$-0#7,#,# #7$?'4#2- /#,$' 2-3', 
•!?+,# (+ '/-,0+1?%2%,# 2-3' $-*% 7+ 9%50#*%"% ' )0#*+2', 
•!3-/'<,% 7+ '/-,0+1% ,+./+0#0%(+ 2-3+. 

B) <4F?EM>7 H4=?;6 M4 46H4?B6>7 F=E8: 
•!/0#*+ '/-,0+1+ /0-.#*+<%,#, 
•!9% 3-1#2%6+ -35-2%0%*'F+ $-(9#7,+()#*+ 7.#*+ 7+ 3-3%,# .%6% $-"#4#(% /#,$+ 2-3+, 
•!/-,0+1(- 7+ /0#30D%2%,# 7+ '/',7,%2% /0-#92-=%4%. 

 

 
!"#$% 64 A#*+<%6+ .%",+0% 9% %0.%,'0(# 7"-* 
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!
!

'&!

1.2.9.2       B%(-<+6+ .%",+0% 9% %0.%,'0(# 7"-* # /-7,%2?%6+ %0.%,'0(+     
.0+F#)+ 

R0.%,'0(# 7"-* 7+ -1#4(- 7%7,-*# -3 .0+D#)+ # ?+/#"%. A0+D#)% #9.+=' -7,%"#>, 5-0+ (%2+3+(#> 
:'($)#*% 7/0+4%2% # /-*%2' .#$0--/'$-,#(% # 2+F#> /'$-,#(% ' %0.%,'0(-. 7"-*' ,+ (% ,%* (%4#( 
7/0+4%2% '"%9%$ 2-3+ # 2"%5+ ' :%7%3(# 7y7,+.. H0"- *+ 1#,(- 3% 7+ %0.%,'0(% .0+D#)% /-7,%2# 
/0%2#"(-. B% 2+F /-7,%2?+(+ ,-/"-,(-#9-"%)#-(+ /"-4+ (%*/0#*+ (%(-7#.- :%7%3(- ?+/#"-, $-*+ 
9%5"%='*+.- 9'14%7,-. 5"%3#"#)-.. B% /-20<#(' *-< 72*+D+5 ?+/#"% /-7,%2?%.- %0.%,'0(' 
.0+D#)' (-1#4(- $-0#7,#.- .0+D#)' -3 7,%$"+(#> 2"%$%(%) # 72+ ?+/#"-. 9%5"%='*+.- ' *+3(' 
0%2(#('. R0.%,'0(' .0+D#)' (+ 7.#*+.- /-7,%2#,# 3#0+$,(- (% #9-"%)#*', (+5- '2#*+$ /0#*+ 
/-7,%2?%6% .0+D#)+ #9-"%)#*' .-0%.- 3% /0+$0#*+.- ?+/#"-.. H%D(- *+ %0.%,'0(' .0+D#)' 
/-7,%2#,# (% .-$0' /-3"-5' # /0+.%9%,# *+ ?+/#"-. (%*$%7(#*+ 24 4%7% (%$-( /-7,%2?%6% .0+D#)+. 
G%2#7(- -3 3+1?#(+ %0.%,'0(-5 7"-*%, /-,0+1(- *+ -30+3#,# # /-"-D%* .0+D#)+. 

 

B%9#2(% 3+1?#(% 
7"-*% (mm) 

A#(#.%"(% 
3+1?#(% 7"-*% 

(mm) 

!0+36% 
3+1?#(%1) (mm) 

@-"-D%* 
.0+D#)+2) 

H07,% 
,-/"-,(-#9-"%)#*+ 

3 2,5 ^ 3,0 !0+3#(% EPS 

5 4 ^ 4,5 S-06% ,0+F#(% EPS3), AW 

8 6 ^ 7,0 S-06% ,0+F#(% AW 

;%1+"% 11 @-"-F%* %0.%,'0(+ .0+F#)+ 9%2#7(- -3 3+1?#(+ 7"-*% 

"#! 4*':+% 1*#5':(/4) *'0*'7'()%)#1(/; 97/*$% (,#(#,%"(/ 5 0/5':#(%.(#- 1*#5':(/4)#) 
$#! 0*'$*#1'(/4) 4)%$"'(' ,*'E#@' ,#(#,%"(/ 1 mm, 9 0/:*9.59 0*'$"%0%+% 0,5 mm 
%#! /1% :'>B#(% %*,%)9*(/; 4"/5% 5' 0/)*'>(% 9 4"9.%59 :'>'"/4"/5(/; 7%1*2(/-:'$/*%)#1(/; 4"/5% 

B%$-( 9%20<+,$% #90%3+ %0.%,'0(-5 7"-*% .0+D#)% (+ 7.#*+ 1#,# 2#3?#2%, (+5- .-0% ' /-,/'(-7,# 
1#,# /0+$0#2+(% ?+/#"-.. 

L-3 /-"%5%6% %0.%,'0(+ .0+D#)+ 2%D(- *+ 3% 7+ (%7,%2%$ .0+D#)+ #92+3+ 7% /0+$"%/%6+., /0# 4+.' 
7+ 7'7*+3(# 3#*+"-2# .-0%*' /0+$"%/%,# .#(#.%"(- 10 cm. A*+7,% 3-3#0% ,%$-=+ /0+$0#2%.- 
?+/#"-., 53*+ 3+1?#(% ?+/#"% .-0% 1#,# 1%0 0,5 mm. R$- (%. #9 (+$-5 0%9"-5% ,0+1% /-7+1(- ,203- 
%0.#0%6+, .-D+.- 3% $-0#7,#.- 32-7,0'$# 7"-* .0+D#)+ #"# 3% '/-,0#*+1#.- # 3+1?' .0+D#)'. 
B%0-4#,- .-0%.- 3% /%9#.- (% ,- 3% /0#"#$-. /-"%5%6% .0+D#)+ -$- /0-9-07$#> $"'/#)%, -,2-0%, 
0-"--$',#*%, # 7"#4(#> +"+.+(%,% $-0#7,#.- (%.*+(7$+ /0-:#"+. R$- %0.%,'0(' .0+D#)' 
(%.*+7,#.- (+/0#$"%3(- #"# *+ '-/<,+ (+ /-7,%2#.-, (%7,%F+ 10-*(+ 0%7/'$"#(+ # .*+>'0-2#.  

 

 
!"#$% 65 B%(-<+6+ .%",+0% (% %0.%,'0(# 7"-* # /-7,%2?%6+ %0.%,'0(+ .0+F#)+ 

!

!

!

!

!

!

!
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!
!

''!

1.2.9.3       @-7,%2?%6+ %0.%,'0(+ .0+F#)+ -$- -,2-0% 

8#*+"-2# :%7%3+ -$- -,2-0% .-5' 3% 7+ #92+3' (% 32% (%4#(%: 
•!-*%4%(-. 7,%$"+(-. .0+D#)-. (,92. „/%()+0” .0+D#)-.):  
•!@0#*+ /-7,%2?%6% '5%-(#$> 9%<,#,(#> /0-:#"% # /-20<#(7$+ %0.%,'0+ '50%='*+ 7+ -*%4%(% 
7,%$"+(% .0+D#)% (210 - 350 gr/m2) ' -$- 2 mm 3+1+"# 7"-* .%",+0% 9% %0.%,'0(# 7"-* (1+9 
/0+$"%/%6%). 

•!%0.%,'0(#. 7"-*+. 7 32-7,0'$-. .0+D#)-.: 
•!@02# 7"-* .0+D#)+ '50%='*+ 7+ ' 72*+D .%",+0 1+9 /0+$"%/%6% (,'/# 7/-*), % (%$-( <,- /02# 
7"-* .%",+0% 3-2-?(- -,203(+, ' 72*+D+ (%(+7+(# 30'5# 7"-* .%",+0% '1%)'*+ 7+ 30'5# 7"-* 
.0+D#)+ ,%$- 3% 7+ /0+$"-/ (+ /-$"%/% 7 ,'/#. 7/-*+. /02-5 7"-*% .0+D#)+. 

E /0%$7# 7+ (%*4+<F+ $-0#7,# 30'5% 2%0#*%(,%, # ' ,-. 7"'4%*' *+ (% '5"-2#.% -,2-0% /0-9-0% # 20%,% 
/-,0+1(- #92+7,# 3#*%5-(%"(- %0.#0%6+. I(- 7+ #92-3# /-"%5%6+. 7,%$"+(+ .0+D#)+ ' 72*+D 
.%",+0 9% %0.%,'0(# 7"-*, ,%4(- (% '5"-2+ -,2-0%, /-3 '5"-. -3 45°, /0#*+ (%(-<+6% .0+D#)+ /0+$- 
)#*+"+ /-20<#(+ :%7%3+. A#(#.%"(% 3#.+(9#*% %0.%,'0(#> ,0%$% .-0% 3% #9(-7# 20x40 cm. 
K%9"#4#,# (%4#(# /-7,%2?%6% %0.%,'0(+ .0+D#)+ -$- /0-9-0%, /0#$%9%(# 7' (% (%0+3(#. 7"#$%.%. 

                     
              

!"#$% 66 !>+.+ /-7,%2?%6% %0.%,'0(#> .0+F#)% -$- '5"-2% -,2-0%, /0-9-0% # 20%,% 

 

 

 

 

 

 

 

 

 

 

         
             

!"#$% 70 B%4#(# /-7,%2?%6% .0+F#)+ -$- '5"-2% -,2-0% 

!"#$% 67 @-7,%2?%6+ .0+F#)+ -$- 
/0-9-0% '$?'4'*'D# '(',0%<6# '5%- 

</%"+,+ 

!"#$% 68  @-7,%2?%6+ .0+F#)+ -$- 
/0-9-0% '7#*+)%6+. .0+F#)+ 

!"#$% 69 @-7,%2?%6+ .0+F#)+ -$- 
/0-9-0% 1+9 '7#*+)%6% .0+F#)+ 
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!
!

'(!

1.2.9.4       8+,%?# 0'1-2% 

L-3 #92-=+6% 0'1-2% ETICS 7#7,+.% -1#4(- 7+ $-0#7,+ ,#/7$# .+,%"(# /0-:#"# 7% 7,%$"+(-. 
.0+D#)-., $-*# 7+ $-0#7,+ 9% 0%9"#4#,+ (%.*+(+. 

             
!"#$% 71 O%9"#4#,# ,#/7$# '50%31+(# /0-:#"# 9% -10%3' 0'1-2% 

L-3 /-7,%2?%6% '5%-(#> /0-:#"% 7% 7,%$"+(-. .0+D#)-. .%",+0 9% %0.%,'0(# 7"-* ,0+1% 3% 7+ 
(%(+7+ ' <#0#(# 2+F-* -3 <#0#(+ /0-:#"% 7% .0+D#)-.. !/-* /-20<#(7$+ %0.%,'0+ #92-3# 7+ 7 
/0+$"-/-. -3 (%*.%6+ 10 cm. 

@0# -10%3# '5"-2% #"# 0'1-2% /-,0+1(- *+ #92+7,# 7?+3+F+ $-0%$+: 

•!F EIM76EH @4 FB ?E<=E?>E7ME=4U7E>; <=EC; >4 B5=E97H4 >4MBIA;>;, 97K4G <=EC4 ?6;I4 
EM>4C7?7 7 E@F8;L7, 

 

 

!"#$% 72 K37#*+)%6+ 2#<$% ,-/"-,(-#9-"%)#-(#> /"-4% (% '5"-2#.% 

•!>4MBIA;>EF? <=EC4 ?6;I4 7MI6BF7?7 7 4=BH7>78BHFGEH 649:4CEH <6E98;67?7 649>ELB, 
•!C;?GEH ?6;I4 BG=E>7?7 <64K7>B E@ I6BK;:4, 
•!46H4?B6>7 H4=?;6 ?6;I4 >4>78;?7 F4 EI8; F?64>; B5=4, 
•!<EF?497?7 B54E>7 <6EJ7= F4 H6;D7UEH, 
 

 

 

 

 

 

 

 

 

!"#$%&'(&)*+,%-.%/01&#-#2/*3&45*6#"%&+%&%57%,85/*7&7519#:*7&

 
•!B54E>7 <6EJ7= <E649>4?7 7 B?7F>B?7 B 46H4?B6>7 F=E8, 
•!>4 H6;D7UB >49BL7 9=4D>7 46H4?B6>7 H4=?;6 7 7M9BL7 6BIE9;, 
•!EF>E9>7 F=E8 46H4?B6>E5 H4=?;64 >4>78;?7 >4 649>7 @7E M7@4 @E 6BIE94, 
•!46H4?B6>B H6;D7UB >4 649>EH @78;=B <EF?497?7 ?4GE @4 F; F4 6BI>EH H6;D7UEH 
<6;G=4<4 H7>7H4=>E 10 cm. 
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!
!

')!

1.2.10! @-7,%2?%6+ 9%20<(-5 3+$-0%,#2(-5 7"-*% 

1.2.10.1         K7(-2(% '/',7,2% 

!% (%(-<+6+. 9%20<(-5 3+$-0%,#2(-5 7"-*% .-D+ 3% 7+ 7+ 9%/-4(+ (%$-( #7,+$% /0-/#7%(-5 20+.+(% 
7'<+6% %0.%,'0(-5 7"-*%.   

 

1.2.10.2         B%(-<+6+ -7(-2(-5 /0+.%9% („/0#.+0%“) 

@-3"-5% .-0% 1#,# 4#7,%, 7'2%, (+7.09(',%, -,/0%<+(%, 1+9 #7)2*+,%2%6%, 1+9 3#*+"-2% $-*# -,/%3%*', 
# (+ 7.#*+ 1#,# 2-3--31-*(%. 

I7(-2(# /0+.%9 7"'D# 9% '*+3(%4%2%6+ 2-3-'/-*(-7,# # 1-?+ /0#*%6%6+ 9%20<(-5 7"-*% (% /-3"-5'. 
C91-0 # (%(-<+6+ -7(-2(-5 7"-*% („/0#.+0%“) #"# /0+3/0+.%9% ,0+1% 3% 7+ #92+3+ #7$?'4#2- ' 
7$"%3' 7% '/'7,2#.% /0-#92-=%4% ETICS-%. B%$-( (%(-<+6% -2-5 /0+.%9% /-,0+1(- *+ 7%4+$%,# -1#4(- 
24 4%7% 3% 1# 7+ #7,# -7'<#- /0#*+ (%(-<+6% 9%20<(-5 7"-*%. 

 

1.2.10.3         E91-0 3+1?#(+, 1-*+ # 7,+/+(% 0+:"+$7#*+ 9%20<(-5 7"-*% 

8+1?#(' # 1-*' 9%20<(-5 7"-*% /-,0+1(- *+ -3%10%,# ' 7$"%3' 7% 3+,%?#.% #9 /-5"%2?% 1.2.1.6., 
2-3+F# 0%4'(% - /-,0+1(-* .+>%(#4$-* -,/-0(-7,# # 7,+/+(' 0+:"+$7#*+ 7"-*%, # +7,+,7$#. 
9%>,*+2#.% #(2+7,#,-0% -3(-7(- /0-*+$,%(,%. 

 

1.2.10.4        B%(-<+6+ 9%20<(-5 3+$-0%,#2(-5 7"-*% 

B%$-( 9%20<+,$% /0-)+7% 7'<+6% -7(-2(-5 /0+.%9% .-D+ 3% 7+ 7+ /0#7,'/# (%(-<+6' 9%20<(-5 
3+$-0%,#2(-5 7"-*%. E 7"'4%*' /0+'0%6+(-5 (%(-<+6% -2-5 7"-*% /-7,-*# .-5'F(-7, (%7,%($% .0?%, % 
' +$7,0+.(#. /0#.*+0#.% 3-"%9# # 3- /-*%2+ .*+>'0-2%, -3(-7(- /')%6%. 

@0# #92-=+6' 9%20<(-5 7"-*% /-,0+1(- *+ 3% 7+ 2-3# 0%4'(% - 7?+3+F#. $-0%)#.%: 
•!<E96K7>; F; HE648B >4>78;?7 <E F7F?;HB “HEG6E >4 HEG6E” I;M 97@A797N H8;F?4 F<484:4; 
•!M496K>7 F=E8 ?6;I4 @4 F; F?6BG?B764 <=4F?7C>EH 5=4@7=7UEH, BM <E96;H;>E <64:; 4=4?4; 
•!?EGEH B564@:; 7 M4 9678;H; FBK;:4 <6;@<6;H4M4 7 M496K>E5 F=E84 <E?6;I>E 8; <4M7?7 >4 
M4K?7?B E@ 96;H;>FG7N B?7U484; 

•!M4 M496K>7 F=E8 HE5B @4 F; B<E?678;I; H4?;6784=7 F4 56;I4>EH 7=7 DA;I4F?EH ?;GF?B6EH 
7=7 H4?;6784=7 M4 HE@;=764:;; 

•!<E <E?6;I7 F; M496K>7 F=E8 HED; 7 ?E>764?7. 

@-,0+1(- *+ (%/-.+(',# 3% 0%3-2# /0# (%(-<+6' 9%20<(-5 7"-*% (% #7,-* :%7%3(-* /-20<#(# (+ 
7.#*' 3% 7+ /0+$#3%*' (# 3% 7+ /0%2+ 3'D+ /%'9+, $%$- 1# 7+ #91*+5"% 2#3?#2% .*+7,% 7/%*%6%. G1-5 ,-5% 
*+ #9'9+,(- 1#,(- 3% 7+ -2# 0%3-2# 3-10- /"%(#0%*' # 3% 7+ 2-3# 0%4'(% 3% 7' /0# ,-.+ #7/'6+(# 
7?+3+F# '7"-2#: 

•!<E9EA>7 96;H;>FG7 BF=E97, 
•!@E9EA4> I6E8 64@>7G4, 
•!<E?6;I>; GE=7C7>; H4?;6784=4, 
•!<4DA79E <=4>764>7 ?;6H7>7 <4BM7, 7?@. 

B%*1-?+ *+ /"%(#0%,# 3% 7+ #92-=+6+ 9%20<(-5 7"-*% (% $-./"+,(-* :%7%3# (72+ 7,0%(+ :%7%3+) 20<# 
1+9 /0+$#3%6%. 

G%20<(--3+$-0%,#2(# .%",+0 .-D+ 3% 7+ (%(-7# 0'4(- #"# .%<#(7$#, <,- 9%2#7# -3 207,+ .%",+0% 
# '/',7,%2% /0-#92-=%4%. @-20<#(% .-D+ 3% 7+ 7,0'$,'0#0% (% 0%9(+ (%4#(+. 

G%2#7(- -3 207,+ .%,+0#*%"% # D+?+(+ 7,0'$,'0+, 7,0'$,'0% .-D+ 3% 7+ /-7,#5(+ $-0#<,+6+. 
-35-2%0%*'F#> %"%,%, # /0# ,-.+ ,0+1% 7"#*+3#,# '/',7,2% /0-#92-=%4%. 
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!
!

'*!

 
!"#$% 74 @0#.*+0# 7,0'$,'0% 9%20<(-5 3+$-0%,#2(-5 7"-*% 

B%4#( (%(-<+6% # 3+1?#(% 9%20<(-5 3+$-0%,#2(-5 7"-*% 9%2#7+ -3 6+5-2+ 7,0'$,'0+ # D+?+(+ 
50%('"%)#*+, % 9%20<(# #95"+3 /-20<#(+ :%7%3+ 9%2#7# -3 (%4#( 9%0#1%2%6% 9%20<(-5 7"-*%. H#<%$ 
.%,+0#*%"% -37,0%6'*+ 7+ 5"%3#"#)-. $-*% *+ /-7,%2?+(% (% /-3"-5' /-3 '5"-. -3 90°. 8+1?#(% 7"-*% 
-1#4(- *+ *+3(%$% 50%('"%)#*# 9%20<(-5 3+$-0%,#2(-5 7"-*%. 

G%0#1%2%6+ 7+ 0%3# (% 2"%D(-. 9%20<(-. 7"-*', % #92-3# 7+ /"%7,#4(-. 5"%3#"#)-. $0'D(#. 
/-$0+,#.% %$- 7+ D+"# 3-1#,# 90(%,' 7,0'$,'0', ,+ '93'D(#. # /-/0+4(#. /-$0+,#.% %$- 7+ D+"# 
3-1#,# #950+1%(% 7,0'$,'0%. G% 20#*+.+ 7'<+6% # -420<F#2%6% 9%20<(-5 3+$-0%,#2(-5 7"-*%, 
:%7%3% .-0% 3% 7+ 9%<,#,# -3 3#0+$,(-5 3*+"-2%6% *%$-5 7'()%, $#<+ # 2*+,0%. E 7"'4%*' (#7$#> 
,+./+0%,'0% # 2#7-$+ 2"%D(-7,#, 7'<+6+ ,0%*+ 3'D+.  

 

1.2.10.5        H%20<(--3+$-0%,#2(# 7"-* 9% /-3(-F*% :%7%3% (7-$"%) 

G%20<(--3+$-0%,#2(# 7"-* 9% /-3(-D*% :%7%3% $%0%$,+0#<+ 2+F% 2-3--31-*(-7, # 2+F% .+>%(#4$% 
4207,-F%. B% /-3(-D*% :%7%3% (7-$"%) 9%20<(# 7"-* 7+ ,%$-=+ (%(-7# (%$-( -35-2%0%*'F+5 7'<+6% 
%0.%,'0(-5 7"-*% # /0+3/0+.%9%. ! -19#0-. 3% *+ /-30'4*+ /-3(-D*% :%7%3% *%$- #9"-D+(- ',#)%*' 
2-3+, (+ /0+/-0'4'*+ 7+ $-0#<F+6+ 9%20<(#> 3+$-0%,#2(#> .%",+0% (% 1%9# .#(+0%"(#> 2+9#2%. 
A+=',#., %$- 7+ 9% ,' (%.*+(' #/%$ D+"# $-0#7,#,# ,%$2% 207,% 9%20<(--3+$-0%,#2(-5 .%",+0%, 
/-20<#(' /-3(-D*% ,0+1% -1%2+9(- 3-3%,(- /0+.%9%,# -35-2%0%*'F#. 2-3--31-*(#. /0+.%9-.. 

E /-30'4*' :%7%3+ $-*% *+ ' 3-3#0' 7% ,"-., -3(-7(- ' /+0#.+,%0(-. /-30'4*', 9%20<(--3+$-0%,#2(# 
7"-* 7+ .-0% 9%<,#,#,# -35-2%0%*'F-. #9-"%)#*-.. 

 

 
!"#$% 75 @0#.*+0# 9%20<(-5 7"-*% /-3(-F*% :%7%3+ 

!

!

!

!

!

!

69ТЕХНИЧКИ ПРИРУЧНИК ЗА ПРОВОЂЕЊЕ МЈЕРА ЕНЕРГЕТСКЕ ЕФИКАСНОСТИ НА СТАМБЕНИМ ЗГРАДАМА 

ПОСТАВЉАЊЕ ТОПЛОТНЕ ИЗОЛАЦИЈЕ НА ВАЊСКОМ ОМОТАЧУ ЗГРАДА



!
!

(+!

1.2.11! @0-)*+(% $2%"#,+,% 5-,-2+ /-20<#(+ 7#7,+.% 

B%$-( 9%20<+,$% #90%3+ $-./"+,(-5 ETICS 7#7,+.% .-0% 3% 7+ 7+ #920<# /0-)*+(% 9%20<+(+ 
/-20<#(+ 7#7,+.%. I2' /0-)*+(' -1#4(- 7/0-2-3+ /0+37,%2(#)# #92-=%4% 0%3-2% # (%39-0(-5 -05%(% 
# - ,-.+ 7%4#6%2%*' /-7+1%( 9%/#7(#$. L%$- 1# 7+ #91*+5"# 0%9"#4#,# /0#7,'/# # ,'.%4+6%, # 9% -2' 
/0-2*+0' /-7,-*+ /0%2#"% $-*#> 7+ ,0+1% /0#30D%2%,#. E$-"#$- #(2+7,#,-0 9%>,#*+2% 7,0-D#*% 
/0%2#"%, -(3% 7+ ,- .-0% /-7+1(- (%5"%7#,# ' #92+31+(--,+>(#4$-* 3-$'.+(,%)#*#.  

K%2(-7, # /0%2-'5%-(-7, /-20<#(% :%7%3% -30+='*+ 7+ ' 7$"%3' 7% (-0.-. DIN 18202. C9.*+0+(+ 
20#*+3(-7,# 0%2(-7,# /-20<#(% (+ 7.#*' 1#,# 2+F+ -3 20#*+3(-7,# 3+:#(#7%(#> ' 7?+3+F-* ,%1+"#: 

$4MH4G H8;6>7N ?4C4G4 (m) 0,1 1 4 10 _ 15 

#EM9EA;>; 9678;@>EF?7 E@F?B<4:4 5E?E9; 
<E96K7>; (mm) 3 5 10 20 25 

;%1+"% 12 8-92-?+(+ 20#*+3(-7,# -37,'/%6% 0%2(-7,# 5-,-2#> :%7%3% 

I37,'/%6% ' /-5"+3' /0%2-'5%-(-7,# 5-,-2#> :%7%3(#> /-20<#(% .-0%*' 3% -35-2%0%*' 
20#*+3(-7,#.% ' 7?+3+F-* ,%1+"# : 

 

$4MH4G H8;6>7N ?4C4G4 (m) ` 0,5 > 0,5  
`1 >1  `3 > 3  ` 

6 
> 6       
` 15 

>15      
` 30 > 30 

#EM9EA;>; 9678;@>EF?7 
E@F?B<4:4 M4 9;6?7G4=>;, 
NE67ME>?4=>; 7 >45>B?; 
<E96K7>; (mm) 

3 6 8 12 16 20 30 

;%1+"% 13 8-92-?+(% -37,'/%6% ' /0%2-'5%-(-7,# 5-,-2#> :%7%3(#> /-20<#(% 

I)*+6#2%6+ (#*%(7# # 7,0'$,'0+ 5-,-2+ /-20<#(+ 20<# 7+ 7% '3%?+(-7,# -3 (+$-"#$- .+,%0% -3 
:%7%3+ (' /0%2#"' (% '3%?+(-7,# 2 - 4 m), % (+ #9 (+/-70+3(+ 1"#9#(+, # ,- 2+0,#$%"(- (% /-20<#(' 
:%7%3+, % (+ #7$-7%. B+'*+3(%4+(-7,# (+ 7.#*' 3% 1'3' 2#3?#2+ $-3 (-0.%"(-5 #92-0% 72*+,"% ((+ $-7- 
/-"-D+(-5). 

 

 

!"#$% 76 K)*+6#2%6+ (#*%(7+ # 7,0'$,'0+ 5-,-2+ :%7%3(+ /-20<#(+ 

!

@-0+=+6+ 7,0'$,'0+ # (#*%(7+ 5-,-2+ :%7%3+ 7% '(%/0#*+3 #92+3+(#. .%6#. '9-0$-. .-D+ 3% 7+ 
$-0#7,# 7%.- '7"-2(-, *+0 -$-"(-7,# ' ,-$' #90%3+ '9-0$% # :%7%3+ (#7' #7,+ ((/0. 0%9"#4#,# 7' 
20+.+(7$# '7"-2#, #92-=%4#, /-3"-5% #,3.). 

G%20<(--3+$-0%,#2(# 7"-* (+ 7.#*+ #.%,# /'$-,#(+ <#0+ -3 0,2 mm. ;%$-=+ (#*+ 3-/'<,+(% 2+F% 
$-()+(,0%)#*% //-*+3#(%4(#> /'$-,#(% 3-/'<,+(#> <#0#(%. 
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!
!

("!

1.2.12! I%0%$,+0#7,#4(# 3+,%?# 

1.2.12.1         !/-* :%7%3(-5 7#7,+.% 7% /0-9-0#.% # 20%,#.% 

@0%2#"(- #92+3+( 7/-* /0-9-0% # :%7%3+ *+ 2+-.% 2%D%(, *+0 -.-5'F%2% 3% 7+ /0-9-0 #7/0%2(- '$"-/# 
' :%7%3' ,+ 3% 7+ /-7,#5(+ 3-10% ,-/"-,(% #9-"%)#*% # 9%<,#,% -3 2*+,0% # 2"%5+. L2%"#,+, -2-5 7/-*% 
.-D+ #.%,# 9(%4%*%( ',#)%* (% $2%"#,+, 1-0%2$% ' 950%3#, *+0 3-10- #92+3+( 7/-* /0-9-0% # :%7%3+ 
/-.%D+ ' 7.%6+6' 5'1#,%$% ,-/"-,+ # 1'$+, ,+ 3-/0#(-7# /-1-?<%6' '$'/(-5 $-.:-0% 7,%(-2%6%. 
R$- 7+ 7/-* /0-9-0% # :%7%3+ (+ #92+3+ /0%2#"(-, .-5' da 7+ /-*%2e p0-1"+.# $%- <,- 7' )'0+6% 2-3+, 
(#7$+ ,+./+0%,'0+ ' 1"#9#(# /0-9-0%, #"# 2#7-$+ 0%9"#$+ ' ,+./+0%,'0# #9.+=' '(',0%<6+5 # 
2%67$-5 /0-7,-0%. 

L2%"#,+,%( 7/-* :%7%3(-5 7#7,+.% # /0-9-0% ,0+1% 3% -1+91#*+3# 3-2-?(- +"%7,#4(' 2+9', $-*% 1+9 
/-*%2+ /'$-,#(% .-D+ da -1+91#*+3# 0%9"#4#,- /-.*+0%6+ /0-9-0% # 20%,% # #7,-20+.+(- da 
7/0#*+4# /0-"%9 2"%5+, /%0+ # ,-/"-,+ $0-9 .*+7,% 7/-*%. G%,- 7' -2# 7/-*+2# /-7+1(- 9%>,*+2(#, # 
6#>-2- #92-=+6+ 9%>,#*+2% /-7+1(' /%D6', /0#.*+(' 72#> /0%2#"% 7,0'$+ # $-0#<F+6+ 
(%*7%20+.+(#*#> .%,+0#*%"% # +"+.+(%,%. !2+ 7/-*+2+ (7% /0-9-0#.% # 20%,#.%, $0-2-., $',#*-. 9% 
0-"+,(+, #,3.), # 72+ /0-3-0+ $0-9 ETICS (50-.-10%(7$+ #(7,%"%)#*+, D?+1-2#, +"+$,0-#(7,%"%)#*+, 
#,3.), ,0+1% 3% 7+ #92+3' '9 $-0#<F+6+ -35-2%0%*'F#> /0#$?'4(#> /0-:#"% #"# 9%/,#2(#> ,0%$%, 
$%$- 1# 7#7,+. 1#- 9%<,#F+( -3 /0-3-0% 2"%5+. E 720>' 7,#)%6% $-./"+,(+ 7"#$+ /0%2#"(+ '50%36+ 
7,-"%0#*+, /0+/-0'4'*+ 7+ 3% 7+ /0-4#,% /-5"%2?+ “R” -2-5 /0#0'4(#$%. 
 
 

 

                                                            

 

 

 

 

 

 

!"#$% 77 @0-:#" $-*# -.-5'D%2% 3D /-.*+0%6+ 

!

!

 
                                        

 

 

 

 

 

 

!"#$% 78 @0-:#"## 9% 7/-* 9% 302+(+ i %"'.#(#*'.7$+ /0-9-0+ 
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!
!

(#!

 
!"#$% 79 8+,%?# 7/-*% /0-9-0%/20%,% 7% :%7%3(#. 7#7,+.-. 

* F$/ 2#*#(% #"# 1#4#(% /)1/*% #7(/4' 1#2' /: 2,5 m, $/*#4)#)# )#0 3D; 
1D – 40/5 >'7 0/4'>(#- 7%-)5'1% 
2D – 40/5 0/,/39 0*/?#"% $/5# /,/;93%1% :1/:#,'(7#/(%"(/ 0/,5'*%+' 
3D – 40/5 0/,/39 0*/?#"% $/5# /,/;93%1% )*/:#,'(7#/(%"(/ 0/,5'*%+' 

@0#*+ /-7,%2?%6% /0#$?'4(#> /0-:#"% (% 7/-*+2+ 7% /0-9-0#.% # 20%,#.% .-0%*' 1#,# ispuweni 
7?+3+F# /0+3'7"-2#: 

•!@;?4A7 F<E8;94 HE648B @4 IB@B @;J7>7F4>7 <6E8;G?EH B E@>EFB >4 F<;U7J7C>EF? M564@;;  
•!<6EME67 7 964?4 HE648B @4 IB@B B564V;>7 B FG=4@B F4 FH8;6>7U4H4 7 B<B?F?97H4 
<6E7M9EV4C4; 

•!<67=7GEH B564@:; <6EME64 7 964?4, HE64 @4 F; EF75B64 <46E>;<6E<BF>EF? F<E84 
M4N?78;94>4 <6E8;G?EH; 

•!<E@=E5; >4 GE8; F; <EF?49A48B <67GABC>7 <6EJ7=7 HE648B @4 IB@B FB9;, E?<64K;>; 7 
E@H4KL;>;; 

•!?;H<;64?B64 94M@BN4 7 <E@=E5; M4 9678;H; <EF?49A4:4 >; FH78; @4 IB@; >7D4 E@ +5°C. 

@0%2#"(- #92+3+(# 3+,%?# 7/-*+2% 1#,(- ',#4' (% ,0%*(-7, # :'($)#-(%"(-7, ETICS-%. @-.*+0%6% 
'7?+3 ,-/"-,(#> (%/-(% (,+./+0%,'0(- '7"-2?+(+ /0-.*+(+ 3'D#(+) /0-9-0% # -7,%$?+6% 
9%>,#*+2%*' -35-2%0%*'F+ 7/-*(+ +"+.+(,+. 

 

 

 

 

 

 

 

 

!

A3AB.21!4;34-! ! 1=3AB.21!4;34-!

a!"++!bb!

a!"'+!bb!

!

a!#!b#!c!

"d!

#d!

$d!

#7"+!b#!c!

#d!

#d!

$d!

a!#!b#!c!

#d!

#d!

$d!

#7"+!b#!

#d!

#d!

$d!

a!#!b#!c!

#d!

$d!

$d!

#7"+!b#!

$d!

$d!

$d!
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!
!

($!

1.2.12.2        !/-* :%7%3(-5 7#7,+.% 7% /0-9-07$-. $"'/#)-. 

@0%2#"%( 7/-* :%7%3+ # /0-9-07$+ $"'/#)+ 2%D%( *+ *+0 -.-5'F%2% 3% 7+ /0-9-0 #7/0%2(- '$"-/# ' 
:%7%3' # 3% 7+ /-7,#5(+ 3-10% ,-/"-,(% #9-"%)#*%, $%- # 3% 7+ 7/0#*+4# '"%9 2"%5+ ' ETICS 7#7,+.. 
@0-9-07$% $"'/#)% *+ 3#- /0-9-0% $-*# 7+ (%"%9# ' 1"#9#(# :%7%3+ # 7"'D# 9% /0%2#"(- 7/%*%6+ 
/0-9-0% (% :%7%3'. R$- 7+ :%7%3% # /0-9-07$% $"'/#)% (+ 7/-*+ /0%2#"(-, .-D+ 7+ 3+7#,# 3% 7+ 
/0-9-0 (+ '$"-/# /0%2#"(- ' :%7%3'. ;- .-D+ 3-2+7,# 3- /0-1"+.% /-/', )'0+6% 2-3+ ' ETICS # 
'(',0%<6-7, /0-7,-0#*%, ,+ 3- /-*%2+ (#7$#> ,+./+0%,'0% ' 1"#9#(# /0-9-0%. @0%2#"%( 7/-* :%7%3+ 
# /0-9-07$+ $"'/#)+ ,%$-=+ *+ 2%D%( #9 +7,+,7$#> 0%9"-5%, *+0 ',#4+ (% $-./"+,%( #95"+3 950%3+. 
C92-=+6+ -2-5 7/-*% '$?'4'*+ 7?+3+F+ $-0%$+: 

•!@0#*+ '50%36+ /0-9-07$+ $"'/#)+ /-,0+1(- *+ /0#/0+.#,# /-3"-5' ' 7$"-/' ETICS-% $-*% 
'$?'4'*+ # %0.%,'0(# 7"-*. @0-)+7 /0#/0+.+ /-3"-5+ /-4#6+ '50%36-. $"#(%7,+ #9-"%)#-(+ 
/"-4+ $-*% 7+ "#*+/# (% 2+0,#$%"(' #9-"%)#*' :%7%3+.  

•!L-3 /0#/0+.+ :%7%3+ #7/-3 $"'/#)+ $-0#7,+ 7+ /-7+1(# +"+.+(,# $-*# 7+ 7/%*%*' 7% :%7%3-.. 
P+(,0%"(# +"+.+(, ,0+1% 7.%6#,# (% <#0#(' /%0%/+,% '.%6+(' # 7% *+3(+ # 7% 30'5+ 7,0%(+ 9% 
80 mm. @-,0+1(- *+ -9(%4#,# /-"-D%* )+(,0%"(-5 +"+.+(,% (% /%0%/+,', <,- 9(%4# 3% 7% 72%$+ 
7,0%(+ /%0%/+,%, "#*+2- # 3+7(-, ,0+1% '9+,# ' -19#0 0%9.%$ -3 </%"+,+ -3 80 mm.  

•!P+(,0%"(# +"+.+(, # '5%-(+ +"+.+(,+ ,0+1% #90+9%,# (% 3'1#(' </%"+,+. @0+36# 0'1 
)+(,0%"(-5 +"+.+(,% ,0+1% -,$"-/#,# (%,0%5, 7$#(',# 9%<,#,(' :-"#*' 7 /0+36+ ?+/?#2+ 
,0%$+ # /-(-2- *+ 9%$"-/#,#, 4207,- /0#,#7(',#, 7$#(',# 9%<,#,(' :-"#*' 7 '5%-(-5 +"+.+(,% # 
4207,- 5% 9%"#*+/#,# '9 /0+$"%/%6+ /- )#*+"-* /-20<#(#.  

•!!2% /0+$"%/%6% ,0+1% 3% 7+ /%D?#2- 3-3%,(- -10%3+ 2%?$-. 9% 7/-*+2+, /%9+F# 3% #7/-3 
'5%-(#> +"+.+(%,% (+ (%7,%(' .*+7,% '"%9% 2%93'>%. E(',0%<6# '5"-2# ,0%$+ 9% 9%/,#2%6+ 
.-0%*' 3% 7+ 9%"#*+/+ ,%4(- ' '5"-2+ /%0%/+,% ("#*+2- # 3+7(-) (% 72+ ,0# 7,0%(+ (/0-9-07$% 
</%"+,%//0-9-07$# -$2#0), /0# 4+.' (+ 7.#*+ 3% 7+ 3-/'7,# '"%9%$ 2%93'>% (2%93'<(#> 
.*+>'0#F%). H%?$-. 9% 7/-*+2+ ,0+1% 4207,- /0#,#7(',# # /- )#*+"-* /-20<#(#.  

•!G%<,#,(' ,0%$' 9% 9%/,#2%6+ 9%"#*+/#,# 9% /0-9-07$# -$2#0 ($-0#7,#,# /0#$"%3(+ %"%,+ – 
2%?$+ 9% 7/-*+2+).  

•!B%(#*+,# .%",+0 9% %0.%,'0(# 7"-* #7/-3 7,%$"+(+ .0+D#)+ /0-:#"%, # .0+D#)' ',#7(',# ' 
.%",+0.  

8%?6# /-7,'/%$ 7% %0.#0%6+. ,+ (%(-<+6+. 9%20<(--3+$-0%,#2(-5 7"-*% -/#7%( *+ ' 
/0+,>-3(#. /-5"%2?#.%. 

 

 

              
 

!"#$% 80 I-0%)# /0# '50%36# /0-9-07$#> $"'/#)% 
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!
!

(%!

                                            
!"#$% 81 C+(,0%"(# # $0%*6# +"+.+(%, 9% '50%36' /0-9-07$#> $"'/#)% 

!

&#$7#0%6+ /0-:#"% /0-9-07$+ $"'/#)+ 20<# 7+ ?+/#"-. $-*+ 7+ .-0% (%(#*+,# 2+0,#$%"(- (% 
</%"+,+, (% 72%$#> 3+7+, )+(,#.+,%0%, $%$- 1# 7+ -.-5'F#"- -32-=+6+ +2+(,'%"(- /0#7',(+ 2-3+. E 
,' 720>' $-0#7,# 7+ 7/+)#*%"#9-2%(- ?+/#"- /0+.% /0+/-0')# /0-#92-=%4%. @0#/0+.?+(# /0-:#" 
/0-9-07$+ $"'/#)+ '1%)'*6+ 7+ ' /0-9-07$# -,2-0 # /%D?#2- /0#,#7(+. B+ 7.#*+ 7+ 9%1-0%2#,# (% 
#92-=+6+ 7/-*+2% (:'5%) 91-5 ,+./+0%,'0(-5 #7,+9%6% /0-9-07$+ $"'/#)+. 

 

                         

 

 

 

 

 

 

!"#$% 82 H%/,#2%6+ /0-9-07$+ $"'/#)+ 
 

!/-*+2# #9.+=' #9-"%)#-(-5 .%,+0#*%"% # 30'5#> 3#*+"-2% 950%3+ (3-/0-9-0(#$%, 3-20%,(#$%, 
/0-9-07$#> $"'/#)%, #,3.) .-0%*' 1#,# 2-3--,/-0(#, 3% 1# .-5"# 7/0#*+4#,# /0-3-0 2-3+ ' 
50%=+2#(7$+ +"+.+(,+. I2# 7/-*+2# #7,-20+.+(- .-0%*' 3% 3-/'7,+ <#0+6+ # 7$0%F#2%6+ 
/0-9-07$#> +"+.+(%,% 91-5 ,+./+0%,'0(-5 0%3%. I1#4(- 7+ 9% -2' (%.*+(' $-0#7,+ +$7/%(3#0%*'F+ 
,0%$+ $-*+ (%$-( '50%36+ +$7/%(3#0%*' # 9%/,#2%*' 72+ 3#*+"-2+ ,-5 7/-*%. @-,0+1(- *+ (%5"%7#,# 3% ' 
-2-. 7"'4%*' (#*+ /0+/-0'4?#2- $-0#<,+6+ 7#"#$-(7$#> $#,-2%, /-"#'0+,%(7$#> $#,-2% #"# 30'5#> 
.%7% 9% 9%/'6%2%6+ :'5%, *+0 -(+ 7 20+.+(-. 5'1+ 72-*+ $%0%$,+0#7,#$+, (%0-4#,- +"%7,#4(-7,, 
/-7,%*' $0,+ ,+ 9%>,#*+2%*' 0+3-2#,- -30D%2%6+ # 9%.*+('. 
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!
!

(&!

 
!"#$% 83 !/-* /0-9-07$+ $"'/#)+ # ETICS-% 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 84 !/-* 7% /0+,>-3(- .-(,#0%(-. /0-9-07$-. $"'/#)-. 

!

I7#. (% 5-0+ -/#7%(# (%4#(, /0-9-07$+ $"'/#)+ *+ 4+7,- .-5'F+ /-7,%2#,# /0#*+ #"# ,+$ (%$-( 
#92-=+6% ETICS-%, 9%2#7(- -3 7/+)#:#4(-7,# 7#7,+.%, %"# # .-5'F(-7,# (% 7%.-* 950%3#. I7(-2(# 
/0#()#/ $-3 72%$-5 (%4#(% '50%36+ *+7,+ 3% *+ ,-$-. /-7,%2?%6% /0-9-07$#> $"'/#)% /-,0+1(- 3% 
7+ 72+ +2+(,'%"(+ <'/?#(+ 9%/'(+ ,-/"-,(-#9-"%)#-(#. .%,+0#*%"-..  

R$- 3+1?#(% ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"% # 7%. /0-)+7 #92-=+6% 9%>,#*+2%*' (%$(%3(- 
/-7,%2?%6+ /0-9-07$#> $"'/#)% (<,- *+ 4+7, 7"'4%* $-3 +(+05+,7$#> -1(-2% :%7%3% /-7,-*+F#> 
950%3%), /0#"#$-. #92-=+6% ETICS-% /-,0+1(- *+ 5-06' 7,0%(' ,-/"-,(-#9-"%)#-(-5  .%,+0#*%"% 
9%<,#,#,# -3 20+.+(7$#> ',#)%*% 7% %0.%,'0(#. 7"-*+. # (%$-( ,-5% 7% 9%/,#2(-. .%7-.. C92+31-. 
%0.%,'0(-5 7"-*% 7/0#*+4#F+ 7+ # +2+(,'%"(% /-*%2% /'$-,#(% $0-9 $-*+ ' -30+=+(-. 20+.+(7$-. 
/+0#-3' (%$-( .-(,%D+ $"'/#)+ .-D+ 3-F# 3- /0-3-0% 2-3+ # 2"%5+. 

E 7"'4%*' 3% 7+ '50%='*' $%.+(+ $"'/#)+, ' ETICS 7#7,+.#.%  7% $%.+(-. 2'(-. /0+/-0'4'*+  7+ '50%36% 
+$7,0'3#0%(-5 /-"#7,#0+(% (XPS) #9.+=' $"'/#)+ # /"-4+ $%.+(+ 2'(+, # ,- /- <#0#(# )#*+"-5 
/0+7*+$% (% $-*# F+ (%$(%3(- 3% 7+ '50%3# $%.+(% $"'/#)%. !% +$7,0'3#0%(#. /-"#7,#0+(-. .-D+ 3% 
7+ :-0.#0% # (%5#1 $%.+(+ $"'/#)+. B%*.%6# (%5#1 $"'/#)+, -3(-7(- /-3"-5+ (% $-*' 7+ $"'/#)+ 
"#*+/+, ,0+1% 3% 1'3+ 5%. 
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!
!

('!

1.2.12.3          !/-* :%7%3(-5 7#7,+.% 7% $0-2-. 

@0%2#"(- #92-=+6+ 7/-*% 2+0,#$%"(+ ,-/"-,(+ #9-"%)#*+ # ,-/"-,(+ #9-"%)#*+ $-7-5 $0-2% *+ 2+-.% 
2%D(-, *+0 "-<+ #92+3+( 7/-* .-D+ 3% 3-2+3+ 3- 5'1#,$% ,-/"-,+ $0-9 $0-2(' $-(7,0'$)#*'. R$- 7+ 
2+0,#$%"(% ,-/"-,(% #9-"%)#*% (+ 7/%*% /0%2#"(- 7% ,-/"-,(-. #9-"%)#*-. $-7-5 $0-2%, ,-/"-,% #9 
'(',0%<6-7,# 950%3+ .-D+ "%$- /0-F# $0-9 7/-*. @0%2#"(- #92-=+6+ 7/-*% 3-/0#(#*+F+ 7.%6+6' 
5'1#,$% ,-/"-,+, <,- F+ $%- 0+9'",%, 3%,# (#D+ ,0-<$-2+ 50#*%6% # >"%=+6%, ,+ 3-/0#(#*+,# 
-30D%2%6' '3-1(+ ,+./+0%,'0+ ' /0-7,-0#*%.% 950%3+. 

I7(-2(# /0#()#/# /0%2#"(-5 #92-=+6% 7/-*% 2+0,#$%"(+ ,-/"-,(+ #9-"%)#*+ 2%67$-5 9#3% # 
,-/"-,(+ #9-"%)#*+ $-7-5 $0-2% 7' 7?+3+F#: 

•!QE9;M794:; ?E<=E?>; 7ME=4U78; GEFE5 G6E94 7 9;6?7G4=>; ?E<=E?>; 7ME=4U78; ?6;I4 @4 F; 
7M9;@; ?4GE @4 F; G6EM :7NE9 F<E8 7MI8;5>; <6E=4M4G ?E<=E?;. )E F; <EF?7D; ?4GE @4 F; 
@978; 96F?; 7ME=4U78; F<E8; 7 <E9;DB F=E8;H 9;M79>E5 H4?;6784=4 GE87 F<6;C494 
<6E@764:; ?E<=E?;. 

•!1;6?7G4=>B ?E<=E?>B 7ME=4U78B 94:FGE5 M7@4 ?6;I4 F<E87?7 F4 ?E<=E?>EH 7ME=4U78EH 
GEFE5 G6E94 >4 ?4G49 >4C7> @4 F; E>;HE5BL7 <6E=4M4G 9=45;. "GE 9=454 HED; <6EL7 G6EM 
F<E8, ?E HED; @E9;F?7 @E <E849; <=78;F>7 7 EK?;L;:4 7ME=4U78; 7 GE>F?6BGU78; M7@4 7 
G6E94. 

•!QE?6;I>E 8; EF75B64?7 @E9EA>B <6EM64C>EF? B <6EF?E6B 7MH;VB ?E<=E?>; 7ME=4U78; GEFE5 
G6E94 7 9;6?7G4=>; ?E<=E?>; 7ME=4U78; 94:FGE5 M7@4, G4GE I7 F; 7MI8;5=E >4GB<A4:; 
9=45; B ?7H <6EF?E67H4. 

•!!<E8 7MH;VB ?E<=E?>; 7ME=4U78; GEFE5 G6E94 7 9;6?7G4=>; ?E<=E?>; 7ME=4U78; 94:FGE5 
M7@4 ?6;I4 I7?7 K?E 8; HE5BL; C96KL7 7 F?4I7=>787, G4GE I7 F; 7MI8;5=E G=7M4:; 7=7 
<EH7U4:; 7ME=4U78; ?EGEH 96;H;>4. 

;-/"-,(-#9-"%)#-(# 7"-* 2%67$-5 9#3% ,0+1% /0+$"-/#,# 7% ,-/"-,(-#9-"%)#-(#. 7"-*+. $-7-5 
$0-2%. S-06' 7,0%(' ,-/"-,(-#9-"%)#-(-5 7"-*% ' ETICS 7#7,+.' ,0+1% -30+9%,# ' 0%2(# 7% $0-2-. # 
/-,$0-2(-. #9-"%)#*-. ,+ 7% 5-06+ 7,0%(+ (%(#*+,# %0.%,'0(# 7"-* (.%",+0 7% %0.%,'0(-. 
.0+D#)-.) $%$- 1# 7+ 7/0#*+4#- '"%9 2"%5+ ' ETICS 7#7,+.. !%. 7/-* 7% $0-2-. ,0+1% #92+7,# 7% <,- 
.%6#. 2%93'<(#. /0-7,-0-. # /- .-5'F(-7,# 5% /-/'(#,# 7% 10,2+(#. ,0%$%.%. 

@0+/-0'4?#2- *+ $0-2 7% 3-6+ 7,0%(+ 9%20<#,# '9 /0#.*+(' 9%20<(#> /"%7,#4(#> /0-:#"% $-*# 
7/0+4%2%*' '"%9 #(7+$%,%, /,#)% #"# 30'5#> .%6#> D#2-,#6%. 

 
!"#$% 85 !/-* ETICS-% 7% 2+(,#"#7%(#. $-7#. $0-2-. 

!

(!

#!

!

&!

%!

$!

"U! E1/!
#U! e<:;.-!=<!:1?.9I.0.!
$U! 849:4;241=4:<>1421!H:4?!
%U! f-K<;A-21!H:4?!
&U! E<3-C21!H:4?!
'U! 819:!
(U! @-4V1:!=<!J-4324!9-4=-<B13<0.!
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!
!

((!

 
!"#$% 86 !/-* ETICS-% 7% (+2+(,#"#0%(#. $-7#. $0-2-. 

@0#"#$-. #90%3+ 7/-*% 7% $-7#. $0-2-., % $%$- 1# 7+ -.-5'F#"- 4#<F+ # /0+)#9(#*+ #92-=+6+ 
0%3-2%, /-,0+1(- *+ 3% 7+ 2-3# 0%4'(% - ,-.+ 3% 7+ /0#*+ '50%36+ /0+39%36+5 0+3% 
,-/"-,(-#9-"%)#-(#> /"-4% /-7,%2# 9%36# 0+3 -3(-7(- 0+3 ,-/"-,(+ #9-"%)#*+ $-*# 7+ 7/%*% 7% 
$-7#. $0-2-.. I2%* 9%36# 0+3 7+ /0+)#9(- -1#?+D# # '$0%*% -$- 0-5-2% $0-2(+ $-(7,0'$)#*+ ' 
7,0+>#. 

 

 
 !"#$% 87 G$"%/%6+ 9%20<(-5 0+3% ,-/"-,(-#9-"%)#-(#> /"-4% 7% $0-2-. 

#!

!

&!

%!

$!

#!

"U! E1/!
#U! e<:;.-!=<!:1?.9I.0.!
$U! 849:4;241=4:<>1421!H:4?!
%U! g-K<;A-21!H:4?!
&U! E<3-C21!H:4?!
'U! 819:!

!
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!
!

()!

E$-"#$- #92-3#.- 7/-* 7% 2+(,#"#0%*'F#. $0-2-. (%$-( :-0.#0%6% ,+0.-#9-"%)#-(#> /"-4% 
9%20<(-5 0+3%, -2+ /"-4+ /-7,%2#.- (% /0+32#=+(- .*+7,- $%$- 1#7.- .-5"# "#(#*-. 3% -9(%4#.- 
.*+7,- 9% /-7,%2?%6+ :"+$7#1#"(#> 9%/,#2(#> ,0%$% 9% 7/-* 7% $0-2-.. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

!"#$% 88 @-7,%2?%6+ 2%67$#> 10,2+(#> ,0%$% 

B%$-( ,-5% 0%3# 7+ /-0%2(%2%6+ ,+0.-#9-"%)#-(#> /"-4% # '.+,%6+ /0+,/-7?+36+5 0+3% ,-/"-,(+ 
#9-"%)#*+. @"-4+ *+ /-,0+1(- ,#*+7(- /0#?'1#,# *+3(+ '9 30'5+ # /- /-,0+1# #> .+='7-1(- /-2+9%,# 
/-"#'0+,%(7$#. ?+/#"-.. 

 

 
  !"#$% 89 @-0%2(%2%6+ 9%20<(-5 0+3% ,-/"-,(-#9-"%)#-(#> /"-4% 
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!
!

(*!

@0+/-0'4'*+ 7+ 3% 7+ /0# '50%36# %0.%,'0(-5 7"-*% (% 7/-*' ETICS-% 7% $0-2-. /- .-5'F(-7,# '50%3# 
,%$-92%(# %,#$%-/0-:#". 

 

 
!"#$% 90 G50%36% %,#$%-/0-:#"% 9% 7/-* ETICS-% 7% (+2+(,#"#7%(#. $-7#. $0-2-. 

!

L-3 #92-=+6% 7/-*% ETICS-% 7% 0%2(#. $0-2-. ,%$-=+ *+ (%*2%D(#*+ 7/0#*+4#,# /0-3-0 2-3+ ' ETICS 
7#7,+.. @-7,-*# 4#,%2 (#9 9%20<(#> # 7/-*(#> /0-:#"% $-*# -"%$<%2%*' -2- #92-=+6+. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

!"#$% 91 8+,%? 7/-*% ETICS-a 7% 0%2(#. $0-2-. 

!

!

!

!

!

!

!

!

f;1J<79-4V1:!

h1K.2<!4J<921><!
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!
!

)+!

!

!

#!

!

$!

!
!

!

!

!

 

1.2.12.4         !/-* 7% $',#*-. 9% 0-"+,(+ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

                        

 

!"#$% 92 8+,%? '50%36+ 7/-*% ETICS-% 7% $',#*-. 9% 0-"+,(+ - 2%0#*%(,% 1 

L-3 7/-*% $',#*+ 9% 0-"+,(+ 7% ETICS 7#7,+.-. /-,0+1(- *+ 3% 7+ 2-3# 0%4'(% - ,-.+ 3% 7+ 
,-/"-,(-#9-"%)#-(# 7"-* /0+/'7,# ' )#*+"-* 3+1?#(# #"# 3*+"#.#4(- /0+$- $',#*+, % 9% 7%. 7/-* 7% 
$',#*-. /-,0+1(- *+ 3% 7+ $-0#7,+ (%.*+(7$# /0-:#"# # 7/-*(# +"+.+(,#. 

 
!"#$% 93 8+,%? '50%36+ $',#*+ 9% 0-"+,(+ - 2%0#*%(,% 2 

h.M.2/<i!

"U! E1/!
#U! `.91:4!
$U! j<H</2<!1=4:<>142<!9:4B<!5Tk\Nlm6!
%U! f-K<;A-21!H:4?!H<!H;<J:.24K!K-._1>4K!
&U! @-./9-.K<=!5=<31H24!4/!H1H;.K<6!
'U! E<3-C21!K<:;.-!
(U! ,1H;.KHJ<!9-1B3-H21><!5-42/.:<!A!-<321!

H<!943-C124K6!
)U! GJ<921!9-4V1:!549>1?<6!

!

"U! E1/!
#U! e<:;.-!=<!:1?.9I.0.!
$U! 849:4;241=4:<>1421!H:4?!
%U! 819:!
&U! f-K<;A-21!H:4?!
'U! E<3-C21!H:4?!
(U! FM<424!9-4V1:!
)U! ,94?21!9-4V1:!
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!
!

)"!

!

!

1.2.12.5 E9-"%)#*% 9% /-30'4*% :%7%3+ ' 3-3#0' 7% ,"-., #9"-F+(% /07$%6' 2-3-. 

@-3(-D*% # /-30'4*% /07$%6% 2-3-. -1'>2%F%*' 3#- :%7%3+ 2%67$-5 9#3% #9"-D+(-5 /07$%6' 2-3-., 
2#7#(+ (%*.%6+ 30 cm -3 2#7#(+ -$-"(-5 ,+0+(% #"# -1"-5%. ! /-19#0-. (% 2+F' #9"-D+(-7, 
/-3(-D*% 2"%9# # .+>%(#4$#. -/,+0+F+6#.%, /0#"#$-. #92-=+6% ETICS-% ' -2-. /-30'4*' /-,0+1(- 
*+ /0#.*+6#2%,# /-7+1(+ .*+0+.  

@0# #92-=+6' -2#> +"+.+(%,% :%7%3+ /-,0+1(- *+ -10%,#,# /%D6' (% +2+(,'%"(+ /-7+1(+ .+>%(#4$+ 
9%>,*+2+ # 9%>,*+2+ '7"-2?+(+ 2"%5-.. E ,#. 7+ /-30'4*#.% 7.#*' $-0#7,#,# #7$?'4#2- .+='7-1(- 
'7$"%=+(+ $-./-(+(,+ ETICS-% $-*+ *+ -30+3#- /0-#92-=%4 7#7,+.%. 

;-/"-,(% #9-"%)#*% 3#*+"-2% 950%3+ ' 3-3#0' 7% ,"-. (%9#2% 7+ /+0#.+,%0(% #9-"%)#*%. @0# 
#92-=+6' /+0#.+,%0(+ #9-"%)#*+ ,-/"-,(-#9-"%)#-(# .%,+0#*%" /-7,%2?% 7+ (% 2%67$-* 7,0%(# ,-5 
3#*+"% 950%3+ ((/0. 9#3% /-30'.%). E /-30'4*' /-3(-D*% 7+ ' 4#,%2-* 2#7#(# /0#.*+6'*' 
,-/"-,(-#9-"%)#-(# .%,+0#*%"# $-*+ *+ /0-/#7%- /0-#92-=%4.  

;-/"-,(-#9-"%)#-(# .%,+0#*%" ,0+1% 3% .%6#. 3#*+"-. '"%9# #7/-3 (#2-% ,"% # (+ 7.#*+ 1#,# 2#<# 
-3 1 .+,0% #9(%3 (#2-% ,"%. I2%* .%,+0#%" 7+ ' /-30'4*' /-3(-D*% .+>%(#4$# /0#420<F'*+ ,#/"-2#.%. 

L-3 '2'4+(-5 /-3(-D*% 3-6# 9%20<+,%$ EPS 3#*+"% ETICS-% #92-3# 7+ /0#.*+(-. U-/0-:#"% 
(%.#*+6+(-5 9% /-3(-D*+ 1+9 /+0:-0%)#*% (% 3-6-* 7,0%(#. @0-:#" 9% /-3(-D*+ /0#420<F'*+ 7+ (% 
/-3"-5' -35-2%0%*'F#. ,#/"-2#.% (% 0%9.%$' -3 -$- 30 cm, $%- # (% $0%*+2#.%. B+0%2(#(+ /-3"-5+ 
#9*+3(%4%2%*' 7+ 3#7,%()+0#.%, % 7/-*+2# #92-3+ -35-2%0%*'F#. 7/-*(#. +"+.+(,#.%. K%9.%)# 
#9.+=' 9#3% # /0-:#"% 9% /-3(-D*% 9%,2%0%*' 7+ -35-2%0%*'F#. .%,+0#*%"#.% ((/0. ?+/#"-., ,0%$%.% 
9% 9%/,#2%6+, # 7".) $%$- 1# 7+ -7#5'0%"% (+/0-/'7(-7, 2%93'>% $0-9 :%7%3'. @-,0+1(- *+ 
/0#.*+6#2%,# #7$?'4#2- /0-:#"+ 9% /-3(-D*% $-*+ *+ /0-/#7%- /0-#92-=%4 7#7,+.%. 

;-/"-,(-#9-"%)#-(# .%,+0#*%" $-*# 7+ /-7,%2?% (% /-30'4*' /-3(-D*% # '"%9# #7/-3 (#2-% ,"% ((% 
/0#*+"%9(- /-30'4*+) '0+9'*+ 7+ '$-7- (% 3-6-* 7,0%(# # -10%='*+ %0.%,'0(#. 7"-*+. 3- $0%*% /-3"-5+ 
,+ 9%20<(--3+$-0%,#2(#. 7"-*+. (%*.%6+ 15 cm #7/-3 (#2-% ,"%. 

;-/"-,(-#9-"%)#-(# .%,+0#*%" $-*# 7+ /-7,%2?% (% /-30'4*' /-3(-D*% '"%9# #7/-3 (#2-% ,"% 
(%*.%6+ 20 3- 30 cm. R$- 7' 3+1?#(% ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"% /-3(-D*% # 3+1?#(% 
/+0#.+,%0(+ #9-"%)#*+ 0%9"#4#,+, /-,0+1(- #> *+ '*+3(%4#,# $-7#. 0+9-. ' )#?' -7#5'0%6% 
(+/0-/'7(-7,# 7/-*%. B%$-( -30+=#2%6% 1'3'F+5 (#2-% ,"% 72+ 3#*+"-2+ 7#7,+.% ' 3-3#0' 7 ,"-. 
/-,0+1(- *+ -10%3#,# 2-3--,/-0(#. 7"-*+. ((/0. .%7% 9% >#30-#9-"%)#*', 1#,'.+(7$# /0+.%9, # 7".) 
# 9%<,#,#,# 4+/%7,-. :-"#*-.. 

@0%2#"(- #92-=+6+ ,-/"-,(-#9-"%)#*+ 2%67$-5 9#3% ' /-30'4*' 7/-*% 7% ,"-. #9"-D+(#. /07$%6' 
2-3-., 2%D(- *+ #9 7?+3+F#> 0%9"-5%: 

•!"GE F; ?E<=E?>4 7ME=4U784 B <E@6BC8B F<E84 F4 ?=EH >; <EF?497 <6497=>E, ?E HED; @4 
@E9;@; @E UB6;:4 9E@; 7 @E >4F?4>G4 9=45; B M7@B. )4G94 F7?B4U784 HED; @4 <6EBM6EGB8; 
EK?;L;:4 M7@E94 7 <E849B <=78;F>7, K?E HED; @4 >;54?79>E B?7C; >4 M@649A; AB@7 GE87 
D79; B M564@7. 

•!Q6497=>E <EF?49A;>4 ?E<=E?>4 7ME=4U784 B <E@6BC8B F<E84 F4 ?=EH @E<67>78;L; 
F<6;C494:B 5BI7?G4 ?E<=E?; 7M M564@; G6EM ?=E. )E L; @4 6;MB=?764 >7D7H ?6EKGE97H4 
56784:4 7 N=4V;:4 7 EF75B64L; B5E@>78B ?;H<;64?B6B B M564@7. 
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!
!

)#!

 
!"#$% 94 8+,%? #92-=+6% /-3(-F*% (% 7/-*' 7% ,"-. – :%7%3% (#*+ ' #7,-* 0%2(# 7% /-3(-F*+. 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

!"#$% 95 8+,%? #92-=+6% /-3(-F*% (% 7/-*' 7% ,"-. – :%7%3% *+ ' #7,-* 0%2(# 7% /-3(-F*+. 

 

 

 

"U! 819:!
#U! E1/!
$U! 849:4;241=4:<>142.!

9:4B.N:<K.:.!
%U! f-K<;A-21!H:4?!H<!H;<J:.24K!

K-._1>4K!
&U! E<3-C247/.J4-<;1321!H94?!
'U! @-4V1:1!=<!94/24_?<!
(U! E<9;132<!;-<J<!
)U! e<:;.-!=<!:1?.9I.0.!
*U! E<3-C21!/.J4-<;1321!H:4?!=<!

94/24_?<!
"+U! 819:!
""U! n.9<H;<!V4:1?<!
"#U! o1/-41=4:<>1?<!
"$U! pk\!9:4B.!
"%U! e<:;.-!=<!:1?.9I.0.!

!

!

#!

$!

!

!
!

!
!

!

!

"U E1/!
#U e<:;.-!=<!:1?.9I.0.!
$U 819:!
%U 849:4;241=4:<>142.!9:4B.!
&U f-K<;A-21!H:4?!H<!K-._1>4K!
'U E<3-C21!H:4?!
(U 819:!
)U pk\!=<!94/24_?.!
*U e<:;.-!=<!:1?.9I.0.!
"+U o1/-41=4:<>1?<!
""U n.9<H;<!V4:1?<!
"#U o1/-41=4:<>1?<!
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!
!

)$!

@0# #92-=+6' /-3(-D*% ' 0%2(# 7% :%7%3-. # 9%20<(--3+$-0%,#2(#. 7"-*+. #7,#. $%- <,- *+ ,%$%2 
7"-* (% :%7%3#, ,-/"-,(-#9-"%)#-(# .%,+0#*%" 9% /-3(-D*+ 7/%*% 7+ 7% ,+0.-#9-"%)#-(#. 7"-*+. 
:%7%3+ ' #7,-* 0%2(#.  

R0.%,'0(# 7"-* #92-3# 7+ /0+$- -1% .%,+0#*%"%. I7#. -1+91*+=+6% 30+(%D(-5 7"-*%, 20"- 1#,(- *+ 
3% 7+ 7/0#*+4# $%/#"%0(- 3#9%6+ 2"%5+ #9 /-3(-D*% ' 9%20<(# 7"-*. 

 
!"#$% 96 8+,%? #92-=+6% /-3(-F*% (% 7/-*' 7% ,"-. 7% 3+,%?+. '50%36+ ,0%$+ 9% 7/0+4%2%6+ $%/#"%0(-5 3#9%6% 2-3+ 

!

!

!

!

!

h.M.2/<i!

"U! E1/!
#U! `.91:4!5K12U!q42;<J;2<!943-C12<!'+[6!
$U! j<H</2<!1=4:<>142<!9:4B<!5/4!#++bb6!
%U! f-K1-<?AD1!H:4?!5rd!&bb6!
&U! f-K1-<?AD1!H:4?!5rd!$bb6!
'U! ,1H;.KHJ1!;19:!
(U! `.91:4!=<!4Z:4M.!5stuuvwxyz7{|R}~xyz6!
)U! GZ:4M<!
*U! �=4:<>142<!9:4B<!=<!H4J:!
"+U! q<91:<-21!-.=!H<!=<C;1;4K!4/!J<91:<-24M!

/1=<0<!3:<M.!
""U! E<C;1;<!4/!J<91:<-24M!/1=<0<!3:<M.!
"#U! n.9<H;<!V4:1?<!
"$U! @4H;4?.D<!O1/-41=4:<>1?<!
"%U! @4H;4?.D<!9.-1K.;<-2<!O1/-41=4:<>1?<!
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!
!

)%!

!

!

G%20<(# 7"-* ETICS-% #92-3# 7+ # ' /-30'4*' /-3(-D*%. @0# -2-. #92-=+6' /-,0+1(- *+ 3% 7+ -7#5'0% 
<,- .%6% .-5'F(-7, /07$%6% 2-3-.. L-3 #92-=+6% 7"-*% ' 9-(# /07$%6% 2-3-. (% 1+,-(7$-. 
/"-4(#$', 1#,(- *+ 3% 7+ :%7%3(# 7#7,+. -32-*# -3 /"-4(#$% # 3% 7+ #9-"%)#-(-. ,0%$-. 9% :'5+ 
7/0#*+4# '"%9 2-3+ # #(7+$%,% #7/-3 :%7%3(-5 7#7,+.%. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$% 97  8+,%? #92-=+6% 9-(+ /07$%6% (% 7%7,%2' 7% 1+,-(7$#. /"-4(#$-. # 7"-*+. ETICS-a 3- 3(% 

!

 

h.M.2/<i!

"U! E1/!
#U! `.91:4!
$U! j<H</2<!1=4:<>142<!9:4B<!
%U! f-K<;A-21!H:4?!H<!H;<J:.24K!

K-._1>4K!
&U! @-./9-.K<=!5=<31H24!4/!H1H;.K<6!
'U! E<3-C21!K<:;.-!
(<!!!!!!,1H;.KHJ<!9-1B3-H21><!5493>1?<6!
(Z!!!!!!,1H;.KHJ<!9-1B3-H21><!54Z<3.=2<6!
)U! @-4V1:!=<!94/24_?<!
*U! �=4:<>142.!;-<J.!=<!VAM.!
"+U! �=4:<>142<!9:4B<!=<!94/24_?.!
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!
!

)&!

1.2.12.6    8+,%?# 3#"%,%)#-(#> 7/-*(#)% 

E50%=#2%6+ 3#"%,%)#-(#> 7/-*(#)% ' ETICS 7#7,+.+ ' 7"'4%*' $%3% 7+ ' /-3"-9# 7/%*%*' 32#*+ 
0%9"#4#,+ /-20<#(+, 2+-.% *+ 2%D(- 91-5 7?+3+F#> 0%9"-5%: 

•!*6;?4:; GE>F?6BGU78;: *E>F?6BGU78; M564@4 G6;LB F; ?EGEH 96;H;>4 MIE5 <6EH8;>4 
?;H<;64?B6; 7 9=45; 7=7 7M >;G7N ?6;L7N 64M=E54 (F=78;54:;, F;7MH7CGE @8;=E94:;, 7?@.). 
"GE F; @978; <E96K7>; F<E8; I;M @7=4?4U7E>7N F<E8>7U4, ?E HED; @4 @E9;@; @E 
<6;E<?;6;L;:4 F<E8;94 7 EK?;L;:4 ETICS F7F?;H4. #7=4?4U7E>; F<E8>7U; EHE5BLB8B 
G6;?4:; GE>F?6BGU78; GE8; >; @E9E@7 @E EK?;L;:4 F7F?;H4. 

•!!<6;C494:; >4<E>4: "GE F; @978; <E96K7>; F<E8; I;M @7=4?4U7E>7N F<E8>7U4, ?E HED; @4 
@E9;@; @E >4<6;M4:4 F<E8;94 7 EK?;L;:4 ETICS F7F?;H4. #7=4?4U7E>; F<E8>7U; <EH4DB B 
64F<E@8;=7 >4<E>4 >4 K?E 9;L7 @7E F<E8;94, K?E FH4:B8; 67M7G E@ EK?;L;:4. 

•!QEIEAK4:; ;F?;?7G;: "GE F; @978; <E96K7>; F<E8; I;M @7=4?4U7E>7N F<E8>7U4, ?E HED; 
@4 @E9;@; @E JE6H764:4 <BGE?7>4 7 >;<6497=>EF?7 >4 <E96K7>7 ETICS F7F?;H4. 
#7=4?4U7E>; F<E8>7U; EHE5BLB8B @4 F; G6;?4:; GE>F?6BGU78; EF?9467, 4 @4 F; <BGE?7>; 
GE8; <67 ?EH; >4F?48B >4 <E96K7>7 >; 97@;, K?E <EIEAK494 ;F?;?7GB F7F?;H4. 

N#"- $%$2+ 7/-*(#)+ (% /-3"-9#, 7/-*+2# 0%9"#4#,#> .%,+0#*%"%, 7/-*+2# .-(,%D(#> /"-4% # 72# 
7/-*+2# 53*+ .-D+ 3% 3-=+ 3- 0%9"#4#,-5 0%3% *+3(+ # 30'5+ 7/-*(+ /-20<#(+ (+ 7.#*' 7+ 
/0+.-<,%2%,# ETICS 7#7,+.-. 1+9 '50%36+ 3#"%,%)#-(#> 7/-*(#)%, $%$- 1# 7+ 7/0#*+4#"- 
/0+(-<+6+ (%/-(% ' ETICS 7#7,+. # ,#.+ 3-2+"- 3- 7,2%0%6% /'$-,#(% ' 7#7,+.' ,+ /0-3-0% 2-3+ ' 
ETICS, $%- # 3- .-5'F+5 "-.% # /%3%6% 3#*+"-2% #"# )*+"-$'/(#> /-20<#(% ETICS-%. 

@-7,-*# 4#,%2 (#9 5-,-2#> /0-:#"% $-*# 7+ '50%='*' ' ETICS 7% )#?+. :-0.#0%6% 3#"%,%)#-(#> 
7/-*(#)%. I7(-2(% 720>% -2#> 3#"%,%)#-(#> 7/-*(#)% *+ 3% -.-5'F+ 0%9"#4#, # (+7.+,%( .+>%(#4$# 
0%3 0%9"#4#,#> /-20<#(%, 1+9 /0+(-<+6% .+>%(#4$#> 7#"% 7% *+3(+ /-20<#(+ (% 30'5'. 
C7,-20+.+(-, -2+ 7/-*(#)+ .-0%*' 3% 7/0#*+4+ /0-3#0%6+ 2-3+ ' ETICS! 7#7,+. # 7,2%0%6+ ,-/"-,(#> 
.-7,-2%. 

I2+ 3#"%,%)#-(+ 7/-*(#)+ .-5' 3% 1'3' /0#.#*+6+(+ $%3% 7' 32#*+ /-20<#(+ ' 0%2(#(# #"# /-3 
-30+=+(#. '5"-.. 

 

 
!"#$% 98 @-7,%2?%6+ /0-:#"% 9% 3#"%,%)#-(' 7/-*(#)' 

!

!

!

!

!

!

!

!
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!
!

)'!

!

I7(-2(# /0#()#/# '50%36+ 3#"%,%)#-(#> 7/-*(#)% ' ETICS 7' 7?+3+F#: 

•!#7=4?4U7E>; F<E8>7U; HE648B F; B564V794?7 >4 H8;F?7H4 5@8; F; >4 <E@=EM7 F<4848B @978; 
<E96K7>; E@ 64M=7C7?7N H4?;6784=4.  

•!#7=4?4U7E>; F<E8>7U; ?6;I48B @4 IB@B <EF?49A;>; ?4GE @4 EHE5BL4948B F=EIE@>E G6;?4:; 
GE>F?6BGU78; B F97H FH8;6E97H4. )E F; <EF?7D; ?4GE @4 F; @7=4?4U7E>; F<E8>7U; <EF?49; B 
E@5E94648BL7H 7>?;694=7H4 7 @4 F; M4 F94G7 <E8;@7>7 F=E8 GE67F?; E@5E94648BL; 96F?; 
@7=4?4U7E>7N F<E8>7U4. 

•!#7=4?4U7E>; F<E8>7U; ?6;I48B I7?7 B564V;>; ?4GE @4 F; ?EGEH B564@:; >; EK?;LB8B, 7 @4 
F; EF?4=7 64@E97 >4 ETICS F7F?;HB >; EH;?48B. )E F; <EF?7D; ?4GE @4 F; @7=4?4U7E>; 
F<E8>7U; B564VB8B <678; >;5E K?E F; <EF?497 ?E<=E?>E7ME=4U7E>7 F=E8. 

•!#7=4?4U7E>; F<E8>7U; ?6;I48B @4 IB@B B564V;>; ?4GE @4 F; ?EGEH 96;H;>4 >; EK?;LB8B, 7 
@4 EHE5BL4948B F=EIE@>E G6;?4:; GE>F?6BGU78;. )E F; <EF?7D; ?4GE @4 F; @7=4?4U7E>; 
F<E8>7U; I7648B <6;H4 96F?7 H4?;6784=4 F4 GE87H F; F<4848B, @4 F; :7NE9E F<484:; 96K7 >4 
E@5E94648BL7 >4C7>, 7 @4 F; @7=4?4U7E>; F<E8>7U; 6;@E97?E <6;5=;@4948B 7 M4H8;:B8B 4GE 
8; <E?6;I>E. 

•!#7=4?4U7E>; F<E8>7U; ?6;I48B @4 IB@B B564V;>; ?4GE @4 >; B?7CB >4 ;F?;?7GB M564@;. )E F; 
<EF?7D; ?4GE @4 F; E>; I7648B <6;H4 IE87 7 EI=7GB M564@;, ?; @4 F; GE67F?; E@5E94648BL; 
96F?; @7=4?4U7E>7N F<E8>7U4 GE8; FB H4:; 97@A79;. 

 
 

 

 

!"#$% 99 8+,%? 0*+<%2%6% 3#"%,%)#-(#> 7/-*(#)% ' #7,-* 0%2(# 

"U! E1/!
#U! `.91:94!5K12U!J42;<J;2<!943-C12<!'+[6!
$U! j<H</2<!1=4:<>142<!9:4B<!5/4!$++!bb6!
%U! f-K1-<?AD1!H:4?!5rd!&!bb6!
&U! ,1H;.KHJ4!I.91:4!
'U! `.91:4!=<!4Z:4M.!5stuuvwxyz7{|R}~xyz6!
(U! GZ:4M<!
)U! @-1J:</2<!K<H<!=<!VAM1-<0.!
*U! h<M<21!1=4:<>1421!K<;.-1?<:!=<!=<9A0<3<0.!/1:<;<>142.!

CA9I12.!
"+U! Ä1:<;<>1421!9-4V1:!549>1?<!=<!VAM.!J4?.!H.!K4-<?A!B.H;4!

4/-_<3<;16!
""U! kT7J<Z:!549>1?<6!
"#U! Å:<H;1B2<!K<H<!=<!=<9A0<3<0.!VAM<!549>1?<6!
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!
!

)(!

 
!"#$% 100 8+,%? #92-=+6% 3#"%,%)#-(+ 7/-*(#)+ ' '(',0%<6+. '5"' 

 

 

8#"%,%)#-(+ 7/-*(#)+ ,%$-=+ *+ .-5'F+ 0*+<%2%,# /-.-F' 3#"%,%)#-(#> +$7/%(3#0%*'F#> ,0%$%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 101 @-7,%2?%6+ 3#"%,%)#-(#> ,0%$% 

 

B% $0%*' *+ 1#,(- (%/-.+(',# 3% 7+ 3#"%,%)#-(+ 7/-*(#)+ .-0%*' #92+7,# ' /-2+9%(-. ETICS 7#7,+.' 
(1+9 /0+$#3% ,+0.-#9-"%)#-(-5 7"-*% (% .*+7,#.% 3#"%,%)#*%), ,*. .-0%*' #9(',0% 3% 7+ /-/'(+ 
/0#$"%3(#. ,-/"-,(-#9-"%,-0-. $%$- 1# 7+ 7/0#*+4#"- 7,2%0%6+ ,-/"-,(#> .-7,-2%. 

"U! E1/!
#U! `.91:94!5K12U!J42;<J;2<!943-C12<!'+[6!
$U! j<H</2<!1=4:<>142<!9:4B<!5/4!$++!bb6!
%U! f-K1-<?AD1!H:4?!5rd!&!bb6!
&U! ,1H;.KHJ4!I.91:4!
'U! `.91:4!=<!4Z:4M.!5stuuvwxyz7{|R}~xyz6!
(U! GZ:4M<!
)U! @-1J:</2<!K<H<!=<!VAM1-<0.!
*U! h<M<21!1=4:<>1421!K<;.-1?<:!=<!=<9A0<3<0.!

/1:<;<>142.!CA9I12.!
"+U! Ä1:<;<>1421!9-4V1:!!
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!
!

))!

1.2.12.7    8+,%?# 1%"$-(% # ,+0%7% 

N%"$-(+ *+ (%*1-?+ #9-"-2%,# (% ,%$%2 (%4#( 3% 7+ $-./"+,(% 1%"$-(7$% /"-4% 7% 72#> 7,0%(% (5-06%, 
3-6% # 4+-(%) -1"-D# 7% -35-2%0%*'F#. ,+0.#9-"%)#-(#. .%,+0#*%"-., #"# 3% 7+ 9% 1%"$-(7$+ 
/"-4+ $-0#7,+ /-7+1(# +"+.+(,# 7% /0+$#(',#. ,-/"-,(#. .-7,-.. E -2-. /-7?+36+. 7"'4%*' (#*+ 
/-,0+1(- 3% 7+ /-7,%2?% #9-"%)#*% 7% 3-6+ 7,0%(+. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

!"#$% 102  8+,%? #92-=+6% 9-(+ /07$%6% (% 7%7,%2' 7% 1+,-(7$#. /"-4(#$-. # 7"-*+. ETICS-a 3- 3(% 
 

 

!"#$% 103 Q"+.+(%, 9% #92-=+6+ 1%"$-(% 7% /0+$#(',#. ,-/"-,(#. .-7,-. 

!

E$-"#$- 7' 1%"$-(# -,2-0+(# -3(-7(- #9"-D+(# /%3%6' $#<+ #"# /07$%6', .-0% 3% 7+ /0#.#*+(# 
,-/"-,(-#9-"%)#-(# .%,+0#%" 9% /-3(-D*%, $-*# ,0+1% '50%3#,# /- /0#()#/' 0*+<%2%6% /-3(-D*%. 

 

 

 

 

 

!

#!

$!

!

!

!

!

!

"U! E1/!
#U! e<:;.-!=<!:1?.9I.0.!
$U! 849:4;241=4:<>1421!H:4?!
%U! f-K<;A-21!H:4?!
&U! E<3-C21!H:4?!
'U! 819:431!
(U! 849:4;241=4:<>1421!H:4?!=<!94/24_?<!
)U! E<9;132<!;-<J<!
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"! *!

$!

%!

&!

!

!

#!

!

1.2.12.8    8+,%?# %,#$+ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$% 104 8+,%? ,-/"-,(+ #9-"%)#*+ %,#$+ 
 
 
 
 

H#7#(% 950%3+ _ 8 m 8-15 m _ 15 m 

H#7#(% 2+0,#$%"(-5 /0+/'7,%        >5 cm >10 cm >15 cm 

X#0#(% >-0#9-(,%"(-5 /0+/'7,% _3 cm _3 cm _3 cm 

;%1+"% 14 J+"#4#(% /0+/'7,% "#.+(+ -$%/(#)+ (% %,#)# 

!

 

@0%2#"(- #92-=+6+ 7/-*% ,-/"-,(+ #9-"%)#*+ 0%2(-5 $0-2% # 2%67$-5 9#3% /0+$- %,#$+ 
/-30%9'.#*+2% /0%2#"(- 7/%*%6+ -2% 32% 7"-*% ,-/"-,(+ #9-"%)#*+, ,+ /0+$0#2%6+ 5-06+5 0'1% %,#$+ 
7% -35-2%0%*'F#. "#.+(#. /0-:#"#.% $-*# #.%*' 9%3%,%$ 7/0+4%2%6+ '"%7$% 2"%5+ ' 
,-/"-,(-#9-"%)#-(# 7"-*. G1-5 ,-5% 2+"#4#(% /0+/'7,% "#.+(#> /0-:#"% ,0+1% 3% 9%3-2-?# 
20#*+3(-7,# /0#$%9%(+ ' 5-06-* ,%1+"#.  

 

 

 

"U! E1/!
#U! e<:;.-!=<!:1?.9I.0.!
$U! 849:4;241=4:<>1421!H:4?!
%U! f-K<;A-21!H:4?!
&U! E<3-C21!H:4?!
'U! 819:!
(U! E<9;132<!;-<J<!
)U! h1K.21!9-4V1:1!5A!4J31-A!

J42H;-AJ>1?.6!
*U! 849:4;2<!1=4:<>1?<!
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!
!

*+!

1.2.12.9    8+,%?# 0*+<%2%6% #(7,%"%)#*%, /0-3-0% # (-7%4% :%7%3(#> '0+=%*% # +"+.+(%,% 

@0# #92-=+6' ETICS 7#7,+.%, 20"- *+ 2%D(- /%D?#2- 0#*+<#,# 72+ /0-3-0+ $0-9 :%7%3', /-/', 
#(7,%"%)#*% 9% 2-3-2-3, 50#*%6+, +"+$,0#4(' +(+05#*', $"#.%,#9%)#*', 72*+,"-, /-<,', 7%,+"#,7$+ 
%(,+(+, 9%7,%2+, (%37,0+<(#)+, ,+(3+ # 7"#4(-. R$- 7+ ,# 3+,%?# (+ #92+3' /0%2#"(-, .-5' 3% 7+ 
/-*%2+ ,-/"-,(# .-7,-2#, <,- 9(%4# 3% ,-/"-,% "%$- .-D+ 3% /0-=+ $0-9 :%7%3', % ,- 3-2-3# 3- 
/-2+F%6% ,0-<$-2% 50#*%6% # 2+F+ +.#7#*+ '5?+(3#-$7#3% ,+ /-*%2+ $-(3+(9% # /"#*+7(#. ;%$-=+, 
%$- 7+ 7,%,#4$% (-7#2-7, -2#> 7/-*(#> +"+.+(%,% (+ 0%9.-,0# ' 3-2-?(-* .*+0#, .-D+ 3% 3-=+ 3- 
-<,+F+6% :%7%3+ #"# 4%$ 3- /%3% /-*+3#(#> :%7%3(#> +"+.+(%,%.  I2- *+ 4+7,- /0-1"+. $-3 
/-7,-*+F#> 950%3%, 53*+ 7+ #92-=%4# ,0'3+ 3% 7%4'2%*' 7,%0+ (-7%4+, 4%$ # -(3% $%3% 7+ 3+1?#(% 9#3% 
/-2+F%2% 91-5 3+1?#(+ ETICS-%. ETICS 7#7,+. -.-5'F%2% 3% 7+ ,%$2+ 7#,'%)#*+ /0+2%9#=' $-0#<F+6+. 
0%9"#4#,#> ,#/-2% +"+.+(%,% $-*# 7/0+4%2%*' /-*%2' ,-/"-,(#> .-7,-2% # -7#5'0%2%*' 3-2-?(' 
7,%,#4$' (-7#2-7,. H%D(- *+ 3% 7+ /0#"#$-. #92-=+6% ETICS 7#7,+.% /-<,'*+ 7,0'4(-7, # #7$'7,2- 
#92-=%4% 0%3-2%, $%- # 3% 7+ $-0#7,+ $2%"#,+,(# +"+.+(,# # .%,+0#*%"# $%$- 1# 7+ /-7,#5"% D+?+(% 
#9-"%,#2(-7, # (-7#2-7,. 

J%$- *+ 1#,(- 3% 7+ -2%$2% .*+7,% # 3+,%?# 0#*+<+ ' :%9# /0-*+$,-2%6% :%7%3+, *+0 7%.- ,%$- *+ 
#92-=%4 0%3-2% ' 7#,'%)#*# 3% #91*+5(+ 0%9(+ #./0-2#9%)#*+. 

 

 
!"#$% 105 8+,%? 2*+<%6% 2%67$#> +"+.+(%,% /0#.*+(-. 2#*4%(-5 7#7,+.% 7% /0+$#3-. ,-/"-,(-5 .-7,% 

!

90 Декарбонизација енергетског сектора у Босни и Херцеговини



!
!

*"!

 
!"#$% 106 8+,%? /0#$?'4+6% (-7%4% ,+(3# # 2%67$+ 72*+,#?$+ ,#/7$#. +"+.+(,-. 9% /0+$#3 ,-/"-,(-5 .-7,% 

!

 
!"#$% 107 @0#$?'4#2%6+ 3-3%,(#> +"+.+(%,% (% QTICS 7#7,+.+ 

!

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$% 108 I-0#<D+6+ .-(,%F(#> +"+.+(%,% -3 ,203+ /-"#'0+,%(7$+ /*+(+ # /*+(%7,- -1"#$-2%(#> .+,%"(#> /"-4% 
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!
!

*#!

 
!"#$% 109 A-(,%F(% /"-4% -3 /-"#/0-/#"+(% ' $-*' 7+ .-F+ 3#0+$,(- /04207,#,# 2#*%$, 9% "%$<+ /0+3.+,+ 

!

 
!"#$% 110 A-(,%F(# )#"#(3%0 -3 20"- 4207,-5 /-"#7,#0+(% 

!

 

!"#$% 111 @0#.*+0# .-(,%F(#> +"+.+(%,% 9% "%5%(+ /0+3.+,+ 

!

 

!"#$% 112 @0#.*+0# /0#$?'4+6% +"+$,0#4(#>( '0+=%*% 
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!
!

*$!

1.2.13! K,/-0(-7, (% /-F%0 

@0-,#2/-D%0(% 9%<,#,% 2%67$#> 9#3-2% (% 950%3%.% 20"- *+ 2%D(% *+0 /-.%D+ ' 7/0+4%2%6' <#0+6% 
/-D%0% (% 30'5+ 3#*+"-2+ 950%3+. R$- /-D%0 (%7,%(+ (% 2%67$#. 9#3-2#.% 950%3+, % 2%67$# 9#3-2# 
(#7' (% -35-2%0%*'F# (%4#( 9%<,#F+(#, /-D%0 .-D+ "%$- 3% 7+ /0-<#0# (% 30'5+ 3#*+"-2+ 950%3+ # 
3% 3-2+3+ 3- 2+"#$#>  5'1#,%$% .%,+0#*%"(#> 3-1%0% /% 4%$ # 3- 5'1#,$% D#2-,%. @0-,#2/-D%0(% 
9%<,#,% 2%67$#> 9#3-2% ,%$-=+ /-.%D+ ' 7.%6+6' 20+.+(% /-,0+1(-5 9% 5%<+6+ /-D%0% # 
3-/0#(-7# 7.%6+6' <,+,+ '$-"#$- /-D%0 #/%$ (%7,%(+. ;- *+ 20"- 2%D(- 9% 950%3+ ' $-*#.% 1-0%2+ 
?'3#, $%- <,- 7' 7,%.1+(+ 950%3+, <$-"+, 20,#F#, 1-"(#)+ # 7"#4(-. @0-,#2/-D%0(% 9%<,#,% 
2%67$#> 9#3-2% ,%$-=+ *+ 2%D(% 9% /-7"-2(+ 950%3+, *+0 /-D%0 .-D+ '90-$-2%,# 2+"#$+ 5'1#,$+ ' 
/-7"-2%6' # -,+D%,# (%7,%2%$ /-7"-2%6%. 

B+$-"#$- 7,%,#7,#4$#> /-3%,%$% $-*+ /-3)0,%2%*' 9(%4%* 9%<,#,+ -3 /-D%0%: 

•!30% FH6?7 7 EMA;@4 <E9;M4>7N F4 <ED46EH B F978;?B 9;M4>E 8; M4 @8;UB; 

•!80% FH6?7 7 EMA;@4 <E9;M4>7N F4 <ED46EH @E5E@7=E F; MIE5 B@7F4:4 E?6E9>7N @7H>7N 
54FE94; 50% GEH<4>784 GE8; FB <E5EV;>; <ED46EH I4>G6E?764 B <;67E@B @E 3 5E@7>; >4GE> 
<ED464; 

•!50% 564V4>4 B ,96E<7 L; ?EGEH F9E5 D79E?4 I7?7 7M=ED;>E <ED46B; 
•!70000 EMI7A>7N EMA;@4 <E9;M4>7N F4 <ED46EH, GE8; ?6;I48B IE=>7CGE =78;C;:;, 5E@7K:; 
@E5E@7 B ,96E<7. 
 

 
!"#$% 113 G4+7,%"-7, /-F%0% (% 0%9(#. ,#/-2#.% # 2#7#(%.% 950%3% 

8% 1# (%7,%- /-D%0, .-0%*' #7,-20+.+(- 3% /-7,-*+ 7?+3+F% 3 :%$,-0%: 5-0#2% .%,+0#*%, $#7+-(#$, # 
,+./+0%,'0% /%?+6% 5-0#2+ .%,+0#*+. 

@-7,-*# 2#<+ (%4#(% (%7,%($% /-D%0% (% 950%3%.%, # ,-: 

•!<ED46 @E>;K;> 98;?6EH, 
•!<ED46 >4F?4E <4A;:;H <6;@H;?4 B I=7M7>7 M564@;, 
•!<ED46 <6;>;F;> 64@784U78EH, 
•!<ED46 >4F?4E BFA;@ B>B?64K:;5 7M9E64. 

 

 

 

 
 
 
 
 
 

 

                                      

!"#$% 114 @-F%0 3-(+<+( 2*+,0-. (% '50-F+(' 950%3' 

WÇtt!
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!
!

*%!

 

!"#$% 115 J%67$# #92-0# /-F%0% (9%/%?+( $-(,+*(+0, 9%/%?+( %',-, /-F%0 (%7,%- (% 1%"$-(') 

!

 

!"#$% 116 @0+(-7 /-F%0% 0%3#*%)#*-. 7% 7'7*+3(+ 950%3+ 

!

!

e4MAD1!3<0HJ1!1=34-1!94_<-<!
J4/!V<H</<!4/!M4-131O!
K<;.-1?<:<!94_<-!K4MA!/<!
9-.2.HA!2<!>1?.:1!4Z?.J<;!

É<:J42!
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@-*%2' # <#0+6+ /-D%0% (% /-*+3#(-* 950%3# .-D+ 3% /0-'90-$'*+ /-D%0 #9 7'7*+3(+ 950%3+ (/0#*+(-7 
5-0'F#. $%/?#)%.% #"# 0%3#*%)#*-. ,-/"-,+), 2%67$# /-D%0 ($%3% 7+ #92-0 /-D%0% (%"%9# ' 
(+/-70+3(-* 1"#9#(# 950%3+, <,- .-D+ (/0. 1#,# 9%/%?+( $-(,+*(+0 9% -,/%3 #"# 9%/%?+(- 2-9#"-), 
#"# /-D%0 ' '(',0%<6-7,# 7%.+ 950%3+ (' 6+(#. /0-7,-0#*%.%). 

 

 

!"#$% 117 G(',0%<6# '90-)# /-F%0% 

 

!"#$% 118 @0#*+(-7 /-F%0% /0+$- :%7%3+ 
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!
!

*'!

 

!"#$% 119 &%9+ /0+(-7% /-F%0% /0+$- :%7%3+ -3 5-0#2-5 .%,+0#*%"% 

!

 

!"#$% 120 R09#(% /0+(-7% /-F%0% /0+$- :%7%3+ 

 

!"#$% 121 O%92#*%6+ ,+./+0%,'0+ ' 70+3#<,' /-F%0% 

8.K9.-<;A-.!2<!
V<H</1! ,J-.;<0.!9:<K.2<!AHI./!/?.:43<0<!

3?.;-<!
GC;.D.0.!;49:4;2.!

1=4:<>1?.!
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8%(%7 7+ 950%3+ 50%3+ -3 (+$#> 20"- 9%/%?#2#> .%,+0#*%"%, /% 91-5 ,-5% ,0+1% /'(' /%D6' '7.*+0#,# 
(% 9%<,#,' -3 /-D%0% ,-$-. 50%36+, $%- # $%7(#*+ ,-$-. $-0#<F+6% 950%3+. S0%=+2#(7$# .%,+0#*%"# 
0%9207,%2%*' 7+ (% (+9%/%?#2+ # 9%/%?#2+ /0+.% 6#>-2-* 0+%$)#*# (% /-D%0. I2% $"%7#:#$%)#*% 
.%,+0#*%"% ' -19#0 '9#.% 6#>-2 3-/0#(-7 0%92-*' /-D%0% /0#*+ /-*%2+ 0%7/"%.7%2%6% (+(5". 
“flashover”) # 6#>-2 3-/0#(-7 /-D%0(-. -/,+0+F+6' /0-7,-0#*+ ' /-,/'(- 0%92#*+(-. /-D%0'. I2% 
$"%7#:#$%)#*% '$?'4'*+ 7?+3+F+ $"%7+ 50%=+2#(7$#> .%,+0#*%"%: 

•!*=4F4 "1 – (# ' $-*-* :%9# /-D%0%, 4%$ (# ' /-,/'(- 0%92#*+(-. /-D%0', /0-#92-3 (+ /-37,#4+ 
<#0+6+ /-D%0% # (+ /-2+F%2% /-D%0(- -/,+0+F+6+. @0#.*+0#: $%.+(, -/+$%, .+,%"#, 
%(-05%(7$# .%,+0#*%"# 7% .%6+ -3 *+3(-5 /0-)+(,% -05%(7$+ .%,+0#*+, /0-#92-3# 9% #9-"%)#*' 
-3 .#(+0%"(#> 2"%$%(%. 

•!*=4F4 "2 – /0-#92-3 #7/'6%2% #7,+ $0#,+0#*'.+ $%- $"%7% N, %"# .%6+ 7,0-5+ $0#,+0#*'.+ (+5- 
R1. E /-,/'(- 0%92#*+(-. /-D%0' /0-#92-3 (+ /-2+F%2% /-D%0(- -/,+0+F+6+ (#,# '109%2% 
<#0+6+ /-D%0%. @0#.*+0#: 7+(32#4-/%(+"# -3 $%.+(+ .#(+0%"(+ 2'(+, 5#/7-$%0,-(7$+ /"-4+. 

•!*=4F4 B – #7,- $%- # $"%7% C, -7#. <,- /0-#92-3 #7/'6%2% # (+$+ 2#<+ $0#,+0#*'.+. @0#.*+0#: 
302--)+.+(,(+ /"-4+, 302+(+ /"-4+ -10%=+(+ '7/-0#2%4#.% <#0+6% /"%.+(%, 7+(32#4-/%(+"# 
7a /-"##9-)#*%('0%,(-. /*+(-.. 

•!*=4F4 C – #7,- $%- # $"%7% D, -7#. <,- /0-#92-3 #7/'6%2% 2#<+ 9%>,*+2+ ,+ /0#"#$-. /0#.*+(+ 
SBI) .+,-3+ #7/#,#2%6% (+.% <#0+6% /"%.+(%. @0#.*+0#: :+(-"(% /*+(%, 7+(32#4-/%(+"# 7 
/-"#'0+,%(7$-. /*+(-.. 

•!*=4F4 D – /0-#92-3# #7/'6%2%*' $0#,+0#*'.+ 9% $"%7' M. 8'5- -3-"#*+2%*' 9%/%?+6' 7"%1#. 
/"%.+(-. # (+ 0+9'",#0%*' 9(%,(#. <#0+6+. /"%.+(%. U%$ # /0#"#$-. SBI #7/#,#2%6% 
/-*+3#(-5 5-0'F+5 /0+3.+,%, 7,2%0%6+ ,-/"-,+ '7/-0+(- *+ # -50%(#4+(-. @0#.*+0#: 0%9"#4#,+ 
207,+ 302+,%, /0-#92-3# -3 302+,%. 

•!*=4F4 , – /0-#92-3# $0%,$- -3-"#*+2%*' 9%/%?+6' 7"%1#. /"%.+(-. # (+ /0-#92-3+ 2+"#$- 
<#0+6+ /"%.+(%. @0#.*+0#: .+$%(+ 2"%$(%7,+ /"-4+, +$7/%(3#0%(# /-"#7,#0+(, /-"#'0+,%(, 
-1-*+ 7 '7/-0#2%4#.% <#0+6% /"%.+(%. 

•!*=4F4 F – /0-#92-3# 1+9 7/+)#:#$-2%(#> /0-,#2/-D%0(#> $%0%$,+0#7,#$% #"# /0-#92-3# $-*# 
(+ 9%3-2-?%2%*' $0#,+0#*'.+ 9% $"%7' M. E50%36% ,#> .%,+0#*%"% (#*+ 3-/'<,+(% %$- (#7' 
/-,/'(- /0+$0#2+(# 30'5#. 50%=+2#(7$#. .%,+0#*%"#.%, 4#.+ *+ )#*+"# /0-#92-3 7207,%( 
1%0+. ' $"%7' M. @0#.*+0#: +$7/%(3#0%(# /-"#7,#0+(, /-"#'0+,%(, 1-*+ 1+9 '7/-0#2%4% <#0+6% 
/"%.+(%. 

.;5E6797 50%=+2#(7$# .%,+0#*%"# 7' -(# .%,+0#*%"# $-*# /-3 /0-/#7%(#. '7"-2#.% #7/#,#2%6% (+ 

.-5' 5-0*+,# #"# 3-/0#(#*+,# 0%92-*' /-D%0%. @0+.% $2%"#:#$%)#*# C1*/04$/; 4)%(:%*:% 7% 
#40#)#1%+' ;*%G'1#(4$#- ,%)'*#5%"% (% 7%0%B#1/4) # /)0/*(/4) (% 0/E%* EN 13501-1, ,- 7' 
.%,+0#*%"# $"%7% R1 # R2. ;0+1% (%/-.+(',# 3% *+ (+$# .%,+0#*%" $"%7+ R2, 4%$ # %$- (#*+ 3-7"-2(- 
(+5-0#2, 7207,%( ' #7,' .%$0-$"%7' R1 *+0 .' *+ 3-/0#(-7 0%92-*' /-D%0% # -7"-1%=%6' ,-/"-,(+ 
+(+05#*+ 20"- -50%(#4+(. 

OE6797 50%=+2#(7$# .%,+0#*%"# 7' -(# .%,+0#*%"# $-*# 7+ /-3 /0-/#7%(#. '7"-2#.% #7/#,#2%6% 
9%/%"+. I19#0-. (% 6#>-2 3-/0#(-7 0%92-*' /-D%0%, /-3#*+?+(# 7' (% 9%/%?#2+ ($"%7+ B # C), 
(-0.%"(- 9%/%?#2+ ($"%7+ D # M) # "%$- 9%/%?#2+ .%,+0#*%"+ ($"%7% F). 

 

"1 – G4H;>4 9B>4 

, – eGF<4>@764>7 <E=7F?76;> (EPS)  
, – ;GF?6B@764>7 <E=7F?76;> (XPS)  

!"#$% 122 I"%7+ 0+%$)#*+ 50%=+2#(7$#> .%,+0#*%"% 
(% /-F%0 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 SBI (engl. Single Burning Item) *+ (-2% .+,-3% #7/#,#2%6% 50%=+2#(7$#> .%,+0#*%"% ' 720>' -30+=#2%6% 6#>-2+ 0+%$)#*+ (% 
/-D%0 -3(-7(- (% #9"-D+(-7, /"%.+(', /0#>2%F+(% 2001. 5-3#(+, $-*-. 7+ ' M20-/# ,+7,#0% # $2%"#:#$'*+ 2+F#(% 
50%=+2#(7$#> /0-#92-3%. K+%$)#*% .%,+0#*%"% (% /"%.+( /0%F+(% *+ 2#9'+"(- # /-.-F' #(7,0'.+(%,%. &#9#4$+ $%0%$,+0#7,#$+ 
/0-)*+6'*' 7+ -/%D%6+. 3-$ 7+ 109#(% -,/'<,%6% ,-/"-,+ # 3#.% .*+0# #(7,0'.+(,#.%. A%,+0#*%" *+ #9"-D+( ,+0.#4$-. 
-/,+0+F+6' -3 /-*+3#(%4(-5 5-0'F+5 +"+.+(,%. I)*+6'*+ 7+ .-5'F# 3-/0#(-7 (+$-5 50%=+2#(7$-5 /0-#92-3% 0%92-*' /-D%0% ' 
/-D%0(-* 7#,'%)#*# $-*-. 7+ 7#.'"#0% 5-0+6+ /-*+3#(%4(-5 /0+3.+,% ' '5"' /0-7,-0#*+ ' 1"#9#(# ,-5 /0-#92-3%. H%,0% 7+ 
7,#.'"#0% 50#*%4+. -3 30 kW. R(%"#9#0%*' 7+ /0-#92-3# 5-0+6%. ! -19#0-. (% 109#(' <#0+6% 2%,0+ # $-"#4#(' /0-#92+3+(+ 
,-/"-,(+ +(+05#*+, .%,+0#*%"# 7+ 7207,%2%*' ' $"%7+ 9%/%?#2-7,#.. 8-3%,(+ /-3$"%7#:#$%)#*+ ',20='*' 7+ (% -7(-2' $-"#4#(+ 
/0-#92+3+(-5 3#.% 
U!
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!
!

*)!

 

S-0#2# ,-/"-,(-#9-"%)#-(# .%,+0#*%"# '50%=+(# ' -.-,%4 950%3+, $%- <,- *+ (/0. +$7/%(3#0%(# 
/-"#7,#0+( (EPS), .-5' 1#,(- /-2+F%,# /-D%0(- -/,+0+F+6+ # 0#9#$ 3% F+ 7+ /-D%0 /0-<#0#,# /- 
950%3#, # ,- 91-5 $%0%$,+0#7,#$% ,%$2#> .%,+0#*%"% ' 7.#7"' 6#>-2+ 0+%$)#*+ (% /-D%0.   

I4#5"+3(- *+ 3% 7+ 9%<,#,% -3 /-D%0% # +(+05+,7$% +:#$%7(-7, .+='7-1(- (+ #7$?'4'*', /% 7,-5% 
7,0-D# 9%>,*+2# ' /-5"+3' +(+05+,7$+ +:#$%7(-7,# 950%3% .-0%*' 3% 7+ /0#.#*+(+ /%0%"+"(- 7% 
7,0-D#. /0-,#2/-D%0(#. /0-/#7#.%. 

G50%3+ .-0%*' 1#,# /0-*+$,-2%(+ # #950%=+(+ ,%$- 3% *+ ' 7"'4%*' #91#*%6% /-D%0%: 
•!>EF79EF? M564@; EF75B64>4 B ?EGB E@6;V;>E5 <;67E@4, 
•!>4F?4>4G 7 K76;:; <ED464 7 @7H4 B B>B?64K:EF?7 M564@; FB E564>7C;>7,  
•!K76;:; <ED464 >4 EGE=>; M564@; 8; E564>7C;>E, 
•!F?4>467 7/7=7 GE67F>7U7 M564@; HE5B >4<BF?7?7 M564@B 7=7 >4 >;G7 @6B57 >4C7> I7?7 
F<4K;>7, 

•!B EIM76 8; BM;?E 7 EF75B64:; F75B6>EF?7 F<4F7=4CG7N ;G7<4.  

!20>% /0-,#2/-D%0(+ 9%<,#,+ (% 950%3%.% *+ 7/0+4%2%6+ 109-5 <#0+6% /-D%0% /0+$- 2#<+ -3 2 
+,%D+ #9(%3 #"# #7/-3 .*+7,% #(#)#*%)#*+ /-D%0% /0#*+ 0+%$)#*+ 2%,0-5%7(#> *+3#(#)% ($-*+ ' 
2+F#(# 7"'4%*+2% 3-"%9+ 15-20 .#(',% (%$-( /-*%2+ /-D%0%), # 7/0+4%2%6+ -/%7(-7,# -3 /%3%6% 
2+"#$#> 3#*+"-2% :%7%3+. @0# 7%.-. #92-=+6' /0-,#2/-D%0(+ 9%<,#,+ (% :%7%3%.% 950%3% 
/-,0+1(- *+ /0#30D%2%,# 7+ (+$-"#$- /0%2#"% # ,#/7$#> 0*+<+6%. 

 

 
!"#$% 123 8+,%? /-7,%2?%6% /0-,#2/-F%0(#> 1%0#*+0% -3 (+5-0#2-5 .%,+0#*%"% (% :%7%3+ -3 5-0#2-5 .%,+0#*%"% 

@-.94-AJ<i!
@-4;1394_<-21!94?<H!2<!H3<J4?!5H3<J4?!/-AM4?6!31H121!.;<_.!
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!"#$% 124 ;#/#4(% 0*+<+6% /0-,#2/-F%0(#> 1%0#*+0% 

!

 

!"#$% 125 A*+7,% # 2+"#4#(% /0-,#2/-F%0(#> 1%0#*+0% 

E6.!)&%.(2&%-
)*!F!3%-

G5)(;5&.%6&(-$)!#*!"-

99ТЕХНИЧКИ ПРИРУЧНИК ЗА ПРОВОЂЕЊЕ МЈЕРА ЕНЕРГЕТСКЕ ЕФИКАСНОСТИ НА СТАМБЕНИМ ЗГРАДАМА 

ПОСТАВЉАЊЕ ТОПЛОТНЕ ИЗОЛАЦИЈЕ НА ВАЊСКОМ ОМОТАЧУ ЗГРАДА



!
!

"++!

 

 !"#$% 126 T-0#9-(,%"(+ # 2+0,#$%"(+ /0-,#2/-F%0(+ 1%0#*+0+ 

B%<#. /0%2#"(#)#.% - /0-,#2-D%0(-* 9%<,#,# 7+ #9.+=' -7,%"-5 /0-/#7'*' 9%>,*+2# 9% -,/-0(-7, 
(% /-D%0 $-(7,0'$)#*+ # +"+.+(%,% 950%3% ,+ 0+%$)#*% (% /-D%0 '50%=+(#> 50%=+2#(7$#> /0-#92-3%, 
# 6#.% 7+ .-0% 0'$-2-3#,# $-3 0%9.%,0%6% #91-0% 50%=+2#(7$#> /0-#92-3% $-*# F+ 1#,# '50%=+(#, 
,+ $-3 0*+<%2%6% 3+,%?% /0-,#2/-D%0(+ 9%<,#,+. 

 

1.2.14! K30F%2%6+ # /-/0%2$+ ETICS 7#7,+.% 

ETICS 7#7,+.# 7' 2%67$# 7#7,+.# $-*# 7' ' 7,%"(-. 3-3#0' 7% -$-"#(-., ,+ 7' 91-5 ,-5% ,-$-. 20+.+(% 
#9"-D+(# 0%9"#4#,#. 207,%.% -/,+0+F+6% $%- <,- 7': 

•!9=4F?7?4 ?;D7>4,  
•!E<?;6;L;:; 98;?6EH, 
•!<6EH8;>; ?;H<;64?B6; 7 9=45;, 
•!H;N4>7CG7 B@467, 
•!>4<E>7 >EF79; GE>F?6BGU78;. 

I2# 7#7,+.# /-3"-D(# 7' 7,%0+6' # /0-.*+(%.%, %"# %$- 7' #92+3+(# ' 7$"%3' 7a /0%2#"#.% 7,0'$+, 
/0-.*+(+ $-*+ 7+ 3-5%=%*' ' ,-$' 3'5-5 (#9% 5-3#(% 1#F+ '5"%2(-. +7,+,7$+ /0#0-3+ # (+F+ (%0'<%2%,# 
:'($)#-(%"(-7, :%7%3+. @0-.*+(+ $-*+ (%7,%*' (% 9%20<(-. 7"-*' ETICS-% '.(-5-.+ 9%2#7+ # -3 
$-(7,0'$)#*+ 950%3+, $"#.%,7$-5 /-30'4*% # "-$%)#*+ 950%3+ ,+ -3 /0%2#"(-5 #92-=+6% 3+,%?%.  

ETICS 7#7,+.# 9%>,#*+2%*' # -30+=+(+ .*+0+ 0+3-2(-5 -30D%2%6%. @-20+.+(- /+0#-3#4(- 
/0+1-*%2%6+ 7+ /-30%9'.#*+2%, # 7.%,0% 7+ 0+3-2(#. -30D%2%6+. :%7%3+. R$- *+ #92-=+6+ ETICS-% 
1#"- ,+>(#4$# $-0+$,(-, 1+9 (%0'<%2%6% :'($)#-(%"(-7,# 7#7,+.% # /-,0+1% 9% -91#?(#*#. 
9%>2%,#.% ' 7.#7"' 0+(-2#0%6%, ,0%*(-7, 7#7,+.% #9(-7# 32%3+7+, /+, 5-3#(%. @0+1-*%2%6+ #.% 
+7,+,7$' # 9%<,#,(' :'($)#*' $-*-. 7+ /-1-?<%2% 2-3--31-*(-7, 9%20<(-5 7"-*%. E ,' 720>' .-5'F+ 
*+ #92+7,# 7?+3+F+ .*+0+: 

a.! >#30-:-1#0%6+ :%7%3+ 1+91-*(-. #./0+5(%)#*-. 
E ,' 720>' $-0#7,+ 7+ 1+91-*(+ 7#"#$-(7$+ #./0+5(%)#*+ $-*+ 7+ (%(-7+ (% 7'2' :%7%3', # ,- 
-1#"(-, 3- 9%7#F+6%. C./0+5(#7%(+ /-20<#(+ ' /+0#-3' 7'<+6% /-,0+1(- *+ 9%<,#,#,# -3 
',#)%*% $#<+ $%$- 7+ #./0+5(%)#*% (+ 1# #7/0%"%. 

b.! /0+1-*%2%6+ :%7%3+ 
E 720>' -30D%2%6% ETICS-% /0+1-*%2%6+ :%7%3+ #92-3# 7+ 72%$#> (+$-"#$- 5-3#(% (' /0%2#"' 
72%$#> 5 – 10 5-3#(%), 9%2#7(- -3 #9"-D+(-7,# :%7%3+ 2%67$#. ',#)%*#.%. @0#*+ 72%$-5 
/0+1-*%2%6% :%7%3' ,0+1% -/0%,# ,+ (% -7'<+(' # 4#7,' /-20<#(' (%(#*+,# -35-2%0%*'F# 
/0+3/0+.%9, /0+.% /-,0+1# # ' 7$"%3' 7% '/',7,2#.% /0-#92-=%4%. @0+/-0'4'*+ 7+ $-0#<F+6+ 
1-*+ $-*% 7%30D# 3-3%,%$ /0-,#2 /-*%2+ .#$0--05%(#9%.% (1#-)#3(- 70+37,2-). 
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1.2.14.1    N"5+ # 5?#2#)+ – '90-)# # -,$"%6%6+ 

B% :%7%3%.% (% $-*#.% *+ /-7,%2?+( ETICS 7#7,+. 4+7,- 7+ /-*%2?'*' %"5+ # 5?#2#)+, $-*+ 7+ -1#4(- 
*%2?%*' ' )02+(-*, /"%2-* #"# 9+"+(-* 1-*# (%"5+) #"# ' )0(-* # 7#2-* 1-*# (5?#2#)+). I2% /-*%2% 
/0+37,%2?% 7%.- +7,+,7$# /0-1"+. # (+ ',#4+ (% :'($)#-(%"(-7, :%7%3+. 

 

!"#$% 127 N"5+ (% :%7%3%.% 2%67$#> 9#3-2% 

 
!"#$% 128 S?#2#)+ (% :%7%3%.% 2%67$#> 9#3-2% 

!

8% 1# 7+ (% :%7%3# /-*%2#"+ %"5+ # 5?#2#)+, /-,0+1(+ 7' -35-2%0%*'F+ .#$0-1#-"-<$+ -$-"(-7,# 
'$?'4'*'F# /0#7'7,2- 2"%5+. H"%5% (% /-20<#(# ETICS 7#7,+.% -1#4(- se /-*%2?'*+ (% ,+./+0%,'0# 
0-7#<,%9, (%*4+<F+ ' /0-?+F+ #"# *+7+(, '7?+3 2+"#$#> ,+./+0%,'0(#> -7)#"%)#*% ,-$-. 3%(% # 
(-F#. N-*+ 72*+,"#*#> ,-(-2% (1#*+"%) 7' $-0#7(+ 91-5 2#7-$-5 7,+/+(% 0+:"+$7#*+ # 7.%6+6% (%/-(% 
ETICS 7#7,+.% /0# 2#7-$#. 2%67$#. ,+./+0%,'0%.%, %"# .-5' 3-2+7,# 3- /-*%2+ 0-7#<,% 91-5 
>"%3(+ /-20<#(+ # 7,2%0%6% '7"-2% 9% 0%92-* %"5# # 5?#2#)%. ;- 7+ -1#4(- 3-5%=% 91-5 .%"+ 
3+1?#(+ %0.%,'0(-5 # 9%20<(-5 7"-*%, -3(-7(- (#7$-5 ,-/"-,(-5 $%/%)#,+,% ,-5 7"-*% # 6+5-2-5 
109-5 >"%=+6% ,-$-. (-F#. L%$- 1# 7+ 7/0#*+4#"- /-*%2?#2%6+ %"5# # 5?#2#)%, .-D+ 3% 7+ 7+ 
$-0#7,# 3+1?# %0.%,'0(# 7"-* #"# 7%20+.+(# 9%20<(# 7"-*+2# 7% '50%=+(-. 1#-)#3(-. 9%<,#,-.. 
A+=',#., 20#*+.+ 3*+"-2%6% 1#-)#3(+ 9%<,#,+ .-D+ 1#,# -50%(#4+(-.  

I7#. 2"%5+ (%7,%"+ $%- /-7?+3#)% 0-7#<,%, '90-$ /-*%2+ %"5# # 5?#2#)% 7' 7?+3+F# :%$,-0#: 

•!G464G?;67F?7G; M496K>E5 F=E84: 9E@EB<E8>EF?, <46E<6E<BF>EF?, G464G?;67F?7G; <E96K7>; 
(5=4?GEL4, F?6BG?B64), >7FG4 pH-9678;@>EF?, EF8;?A79EF? >4 <6A4:;; 

•!G=7H4?FG7 BF=E97: >7D7 F4@6D48 FBH<E6@7EGF7@4 (SO2,) ?8.  H4:; G7F;=7N G7K4, 9;L7 
F4@6D48 4ME?>7N EGF7@4, H4:4 <E?6EK:4 <;F?7U7@4, 84C; UV M64C;:;, <E9;L4:; 9=45; B 
94M@BNB, 5=EI4=>E M45678494:;, <E5E@4> G=7H4?FG7 <;67E@; 

•!=EG4U784 M564@;: I=7M7>4 @69;L4 7 56HA4, I=7M7>4 9E@; (678;G;, <E?EU7, 8;M;64), 6B64=>4 
<E@6BC84, 5;E564JFG4 <EM7U784 (<E@6BC84 F BC;F?4=7H G7K4H4 7 H45=4H4, >7FG7H 
?;H<;64?B64H4, >4@HE6FG4 97F7>4), E678;>?4U784 M564@;; 

•!GE>F?6BG?79>7 @;?4A7: =EK; 7M9;@;>E <E@>ED8;, <6;H4=;>; F?6;N;, GE>@;>M >4 J4F4@7 
(<6EME6FG; K<4=;?;, 6E=E GB?78;), =EK; 7M9;@;>7 @;?4A7 (<6EME6FG; G=B<7U;, 978;>U7 7 
F=.), =EK; 7M9;@;>4 E@9E@:4 7 N7@6E7ME=4U784, >;@E9EA>; H8;6; M4K?7?;. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 $EF7K?; *+ ,+./+0%,'0% 3- $-*+ 7+ 2"%D%( 2%93'> .-0% >"%3#,# (100% 0+"%,#2(+ 2"%5+ 2%93'>%), /0# $-(7,%(,(-. /0#,#7$', 
3% /-4(+ $-(3+(9%)#*% 2-3+. ;% 7+ ,+./+0%,'0a .-D+ /-7,#F# ,%$- 3% 7+, '9 (+/0-.#*+6+(' $-"#4#(' 2-3+(+ /%0+, 2%93'> 
>"%3# 3- 9%7#F+6%. ;%3% 7,2%0(# /0#,#7%$ 2-3+(+ /%0+ /-7,%(+ *+3(%$ 0%2(-,+D(-. /0#,#7$'. @0# ,+./+0%,'0# 0-7#<,% #"# 
(#D-* ,+./+0%,'0#, $-(3+(9%)#*-. 7+ 7,2%0%*' $%/?#)+ 2-3+, (% 1#?$%.% 7+ /-*%2?'*+ 0-7% #"# .0%9, 9%2#7(- -3 ,-5% 3% "# *+ 
,+./+0%,'0% 0-7#<,% 2#<% #"# (#D% -3 0 °C. 
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!"#$% 129 B%*4+<D# '90-)# /-*%2+ %"5# # 5?#2#)% 

!

 

 

 

 

 

 

 

 

 

 

!"#$% 130 A+>%(#9.# /0+(-<+6% %"5# # 5?#2#)% 

 

@0#*+ 72+5% ,0+1% 7% 7#5'0(-<F' ',203#,# 3% (% /-20<#(# :%7%3+ #.%.- /-*%2' %"5# #"# 5?#2#)%, % 
(+ 9%/0?%6+ :%7%3+. ;- *+ .-5'F+ ',203#,# (% 32% (%4#(%: 

•!17MB;=>E: 4GE 8; <6EH8;>4 >4F?4=4 >4 <E96K7>4H4 GE8; FB B MN4C48>E8 H8;67 7M=ED;>; 9=457 
7 <4@497>4H4 – ><6. F8;9;6>; <E96K7>; J4F4@; - E>@4 F; 98;6E94?>E 64@7 E 4=54H4 7/7=7 
5A797U4H4; 

•!0M7H4:;H BME6G4 <B?;H I67F4 7 <64L;:; <6EH8;>4 >4 BME6GB. 

!!!!!!!"#$%&#'&#'()#*"%+' !@-.24H.!H.!3?.;-4K!
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!"#$% 131 G9#.%6+ '9-0$% ("#*+2-), /-4+,%$ 9%0%9+ (' 70+3#(#), *%$% 9%0%9% (3+7(-) 

!

I .-5'F+. /0-1"+.' /-*%2+ %"5# # 5?#2#)% /-,0+1(- *+ 2-3#,# 0%4'(% ' 7,%0,', -3(-7(- /0#*+ 
/-4+,$% #92-=+6% 0%3-2% (% :%7%3#. @0# ,-.+ *+ /-,0+1(- 2-3#,# 0%4'(% - #91-0' 9%20<(-5 7"-*% 
ETICS-% # - 6+5-2#. 7?+3+F#. $%0%$,+0#7,#$%.%: 

•!pH-9678;@>EF? - G%20<(# 7"-*+2# (#D+5 %"$%"#,+,% (7a -05%(7$#. 2+9#2-.) /-5-3(#*# 7' 9% 0%7, 
.#$0--05%(#9%.% -3 -(#> 7a 2#7-$#. %"$%"#,+,-. (.#(+0%"(# # 7#"#$%,(# 9%20<(--
3+$-0%,#2(# .%",+0# # /0+.%9#). 

•!.7FG4 4GBHB=4U784 ?E<=E?; - ;%($# %0.%,'0(# 7"-* 7a .%6#. ,-/"-,(#. $%/%)#,+,-. ,-$-. 
3%(% *+ 3'D+ ' 9-(# 0-7#<,%.  

•!#E@4U7 (I7EU7@7) - G%20<(--3+$-0%,#2(# 7"-*+2# 7a -05%(7$#. 2+9#2-. 1+9 3-3%,%$% 
1#-)#3% /-5-3'*' 9% 0%7, %"5# # 5?#2#)%. 

•!.784>F4 M496K>E5 F=E84 - !2#*+,"# ,-(-2# 7 2#7-$#. 7,+/+(-. 0+:"+$7#*+ 72*+,"% 4#(+ 
/-5-3(#*' /-3"-5' 9% 6#>-2 0%92-*.  

•!1E@EB<E8>EF? - B% 9%20<(#. 7"-*+2#.% :%7%3% $-*# #.%*' *%4' 2-3-'/-*(-7, 2"%5% 7+ 9%30D%2% 
3'D+ /% *+ # 2+F# 0#9#$ -3 /-*%2% .#$0--05%(#9%.%. 

•!Q46E<6E<BF>EF? - O-<#*% /%0-/0-/'7(-7, 9%20<(-5 7"-*% /0-'90-$'*+ 7/-0#*+ #7'<#2%6+ 
3#*+"% 2"%5+ $-*% *+ /0-30"% ' ,%* 7"-* #"# 7+ (%"%9# 9%0-1?+(% ' /-3"-9#. 

•!*464G?;67F?7G; <E96K7>; (5=4?GEL4, F?6BG?B64) - S0'1+ 7,0'$,'0+ 9(%,(- 3'D+ 9%30D%2%*' 
2"%5' # 7$"-(#*+ 7' /0?%6' (+5- 5"%,$+. @-7+1(- (+/-2-?(+ 7' D?+1%7,+ 7,0'$,'0+ 7% 
>-0#9-(,%"(#. D?+1-2#.%. 

!2+  (%2+3+(+  $%0%$,+0#7,#$+ 7'  1#,(+,  %"#  (+  #  /0+7'3(+  9%  /-*%2'  %"5# # 5?#2#)%,  1'3'F#  3%  
(% 6#>-2' /-*%2% 4+7,- ',#4' # 30'5# :%$,-0#, $%- <,- 7' /-"-D%* 950%3+ # "-$%"(# .#$0-1#-"-<$# 
# $"#.%,7$# '7"-2#. 
 
 

 
!

!"#$% 132 J*+0-2%,(-D% # 109#(% /-*%2+ .#$0--05%(#9%.% 

!"#$%&!

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

#),"$1"2"/&!
!

3%("4&5*+)) ,-%+)
#),"$1"2"/&!

!
!

6"*+(&4*+)),-%+)
#),"$1"2"/&!

!
!

6"*+(&4*+)),-%+)
,+0),"$1"2&!

!

,-%+)*&)$#*$!")
$(7&*#%$7)!+0"!&),+0),"$1"2&!

8
(0
"*
&)
.$
9&
!+
)

/
"%
($
$(
7&
*"
0&
/
&!

,(
0$
!

E<3-C21!H:4?!H<!9-.K<=4K!
Z14>1/4K!

fJ-1:21!=<3-C21!H:4?!H<!Z14>1/4K!

e12.-<:21!=<3-C21!H:4?!H<!
Z14>1/4K!

e12.-<:21!=<3-C21!H:4?!Z.=!
Z14>1/<!

E<3-C21!H:4?!H<!4-M<2HJ1K!
3.=134K!Z.=!Z14>1/<!

P?.-43<;24D<!94?<3.!K1J-44-M<21=<K<!
HIJKL-ÑxÖRÜ}!

JMNON-
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!
!
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K+3-2(#. .*+0%.% -30D%2%6% 950%3% .-5'F+ *+ 9%30D%2%6+ 2"%5+ # /0?%6+ :%7%3+ 72+7,# (% 
.#(#.'., <,- 7.%6'*+ 0#9#$ -3 /-*%2+ 5?#2#)% # %"5#. I2+ .*+0+ '$?'4'*': 

•!E@9E@:B <E96K7>FG7N 9E@4 F4 M564@;, 
•!6;@E9>E C7KL;:; G6E9>7N DA;IE94, 
•!6;@E9>B GE>?6E=B @6;>4D4, 
•!C7KL;:; F>78;54, 
•!6;@E9>E C7KL;:; J4F4@; (><6. B6;V48;H M4 C7KL;:; 9E@;>EH <46EH <E@ <67?7FGEH). 

L-(9+02#0%*'F# 7"-*+2# # >#30-:-1(- 3*+"-2%6+ 9%20<(-5 7"-*% 7 20+.+(-. 7+ 7.%6'*', ,%$- 3% *+ 
:%7%3' /-,0+1(- 9%<,#,#,#, -3(-7(- /+0#-3#4(- -1(%2?%,# /0+.%9+ 7% 3-3%,$-. 1#-)#3(#> 
70+37,%2%.  

R$- 7' 7+ 5?#2#)+ # %"5+ 2+F /-*%2#"+, /0-)+7 6#>-2-5 '$"%6%6% '$?'4'*+ 7?+3+F+ $-0%$+: 

•!<64:; 7 C7KL;:;, 4<464?7H4 M4 <64:; 7 C;?G4H4 M4 BG=4:4:; ?96@EGE6>7N H8;F?4, 
•!FBK;:;, 
•!>4>Ea;:; EF>E9>E5 <6;H4M4 (F4 I7EU7@EH), 
•!FBK;:;, 
•!>4>EK;:; >E9; IE8; (F4 @E@4?GEH I7EU7@4). 

C%$- 7' 1#-)#3(% 70+37,2% 20"- +:#$%7(%, (+ .-D+ 7+ 5%0%(,ovati 3% 7+ #(:+$)#*% (+F+ /-(-2#,# 
(%$-( -30+=+(-5 20+.+(%. A+=',#., #7/0%2%( /-7,'/%$ 7%(%)#*+ # /-<,#2%6+ 72#> $-0%$% ' /-7,'/$' 
7%(%)#*+ -7#5'0%2%*' 3'5-,0%*(#*' 9%<,#,'.@0-#92-=%4# 1#-)#3(#> 70+37,%2% ' ,+>(#4$#. 
'/',7,2#.% (%2-3+ (%4#( ,0+,#0%6% 9%0%D+(#> /-20<#(%, koje /0#"#$-. 7%(%)#*+ ,0+1% da se 
7"#*+3e. 

 

1.2.14.2    @'$-,#(+ - '90-)#, 207,+, # .*+0+ 7.%6+6% 0#9#$% 9% 6#>-2' /-*%2' 

 

 

!"#$% 133 @'$-,#(+ (% :%7%3# 

@-7,-*# (+$-"#$- '90-$% (%7,%($% /'$-,#(% (% :%7%3%.%: 

•!.;@E9EA>E G94=7?;?>4 564@:4: @'$-,#(+ .-5' 3% (%7,%(' %$- 7' .%,+0#*%"# #"# ,+>(#$+ 
50%36+ "-<+5 $2%"#,+,% #"# %$- 7' /0-/#7# #950%36+ (+3-2-?(- /-<,-2%(#. 

•!*=7H4?FG; <6EH8;>;: &%7%3+ .-5' 3% /')%*' 91-5 2#7-$#> ,+./+0%,'0%, /0-.*+(% 2"%D(-7,# # 
30'5#> $"#.%,7$#> /0-.*+(%. 

•!*E>?64GU78; 7 @7=4?4U78;: &%7%3+ .-5' /')%,# 91-5 $-(,0%$)#*+ # 3#"%,%)#*+ .%,+0#*%"% $-*# 
7+ $-0#7,# 9% #950%36'. 

•!2<?;6;L;:;: @'$-,#(+ .-5' 3% 7+ /-*%2+ (% :%7%3%.% %$- 7+ (% 6#> /-7,%2# /0+2#<+ 
-/,+0+F+6%, $%- <,- 7' (%39#=#2%6+ ,+0%7% #"# 3-3%,(# 7"-*+2# .%,+0#*%"%. 

•!QE6;H;L487 B ?;H;A7H4: @'$-,#(+ 7+ .-5' /-*%2#,# %$- 7' ,+.+?# 950%3+ /-0+.+F+(# #"# %$- 
/-7,-*+ /0-1"+.# 7% ,"-. (% $-.+ *+ 950%3% #950%=+(%. 
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E (%*4+<F+ '90-$+ (%7,%($% /'$-,#(% ' ETICS-' 7/%3%*' (+/0%2#"(- #92-=+6+ 7#7,+.% #"# 2%67$# 
.+>%(#4$# # >#50-,+0.#4$# ',#)%*#.  

B%*4+<F+ /-50+<$+ $-*+ 7+ *%2?%*' ,-$-. #92-=+6% ETICS-% # $-*+ 3-2-3+ 3- /-*%2+ /'$-,#(% 7':  

•!>;<6497=>E =78;<A;:; <=EC4, <EF;I>E EPS <=EC4 (><6. F4HE ?4CG4F?E =78;<A;:;, <6;H4=4 
GE>?4G?>4 <E96K7>4, <6;@;I;=7 F=E8 A;<7=4), 

•!56;KG; GE@ 7M9EV;:4 @;?4A4 (EG4<>7U;, <6EME67, <6EME6FG; G=B<7U;, ?;64F;, <E@>ED84, 
B564@:4 64M>7N >EF4C4 7?@.),  

•!<6;K76EG; JB5; 7MH;VB <=EC4, 
•!<E56;K>E 7M9EV;:; 46H4?B6>E5 F=E84 I;M 7=7 BM >;@E9EA>E <6;G=4<4:; F?4G=;>; 
H6;D7U;, 

•!7MEF?4>4G @7845E>4=>E5 46H764:4, 
•!<6;H4=4 @;IA7>4 46H4?B6>E5 F=E84 
•!>;<6E<7F>7 <E=ED48 F?4G=;>; H6;D7U; B 46H4?B6>EH F=E8B, 
•!F?4G=;>4 H6;D7U4 GE84 >; E@5E9464 M4N?8;97H4 G94=7?;?4, 
•!>;@E9EA>E FBK;:; 46H4?B6>E5 F=E84, 
•!H78;K4:; GEH<E>;>?7 ETICS F7F?;H4 64M=7C7?7N <6E7M9EV4C4. 

 

 
!"#$% 134 @'$-,#(+ (% :%7%3# (%7,%"+ $%- /-7?+3#)% (+/-7,-*%6% 3#*%5-(%"(+ %0.%,'0(+ .0+F#)+ 

!
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@0#"#$-.  /-*%2+  /'$-,#(%  (%  ETICS-',   ,%4%(  '90-$  6#>-2-5 (%7,%($% .-0% 3% ',203# 7,0'4(% -7-1%. 
@0# ,-.+ ' -19#0 .-0% 3% 7+ '9.' <#0#(%, #95"+3 # 20#*+.+ 6#>-2-5 (%7,%($%.  

&'($)#-(%"(-7, ETICS-% .-D+ (%7,%"#. /'$-,#(%.% 1#,# '50-D+(%. B%4#( 6#>-2+ 7%(%)#*+ 9%2#7# 
-3 0+9'",%,% /0-)*+(+ '90-$% 6#>-2-5 (%7,%($%, # -3 <#0#(+ /'$-,#(%. 

 

 

!"#$% 135 G,20=#2%6+ 2+"#4#(+ (<#0#(+) /'$-,#(% 

!

E 9%2#7(-7,# -3 <#0#(+ /'$-,#(%, 7%(%)#*% 7+ #92-3# (% 2#<+ (%4#(%, # ,-: 

•!K767>4  <BGE?7>4 8; @E  0,3  mm – F4>4U784 F; 7M9E@7 <6;IE8494:;H  <EF;I>7H  <6;H4M7H4 
GE87 FB <6;@97V;>7 M4 ?B >4H8;>B; 

•!K767>4 <BGE?7>4 8; 7M>4@ 0,3 mm - BM BF=E9 @4 8; F7F?;H F?4I7=4>, <E?6;I>E 8;: 
 - #71/G'+' (/1/; 7%1*2(/-:'$/*%)#1(/; 4"/5%, # 
 - #71/G'+' (/1/; %*,%)9*(/; # 7%1*2(/-:'$/*%)#1(/; 4"/5%. 

E 7"'4%*+2#.% 50'1-5 $0<+6% /0%2#"% #92-=+6%, 7%(%)#*% .-D+ /-30%9'.#*+2%,# # #92-=+6+ (-2-5 
ETICS 7#7,+.% (% /-7,-*+F# 7#7,+., '9 -1%2+9(' /0#.*+(' /-7+1(#> ,#/"-2% ((/0. (% /"-4%.% $-*+ 7' 
"#*+/?+(+ 7%.- ,%4$%7,-, ,+./+0%,'0(+ -7)#"%)#*+ /0-'90-$'*' /0+2+"#$+ (%/-(+ $-*+ (-2# 
%0.%,'0(# 7"-* (+ .-D+ 3% /0+.-7,#). R$- /0#"#$-. #92-=+6% ETICS-% (#*+ #92+3+(- 3#*%5-(%"(- 
%0.#0%6+, /-,0+1(- *+ '5"-2+ 3#*%5-(%"(- %0.#0%,# ,+ )#*+"' /-20<#(' #90%2(%,# .%",+0-. 9% 
%0.%,'0(# 7"-*. 8*+"-.#4(- /-/0%2?%6+ /0-'90-$'*+ (-2+ 2#3?#2+ (+/0%2#"(-7,#, $%- # +7,+,7$+ 
(+3-7,%,$+ $0-9 0%9"#$+ ' (#*%(7# 9%20<(-5 7"-*%. 
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1.2.15! B%*4+<D+ 50+<$+ /0# #92-=+6' ETICS-% 

 

!"#$% 136 K32%*%6+ :%7%3(+ -1"-5+ '7?+3 3+*7,2% 2*+,0% 
 

            

!"#$% 137 B+$2%"#,+,(- 9%,2%0%6+ 0'/% -3 /-7,%2?%6% ,#/"-2% # 7/-*(#)% ,-/"-,(-#9-"%)#-(#> /"-4% 

 

!"#$% 138 B+/0%2#"(- /-7,%2?%6+ ,-/"-,(-#9-"%)#-(#> /"-4% 
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!"#$% 139 B+$2%"#,+,(- #92+3+(# 3+,%?# -32-36+ 

              

!"#$% 140 B+/0%2#"(- #92+3+(% ,+0%7% # 9-(% /07$%6% ("#*+2-) # (+/0%2#"(% '50%36% /0-9-0% (3+7(-) 

 

 

!"#$% 141 B+$2%"#,+,(% '50%36% /0-9-07$#> $"'/#)% 
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2     (32'"/(&" !)$2Q" Q$,P" )"1".0 

 
;-/"-,(% #9-"%)#*% 7,0-/% /0+.% ,%2%(' 2%D(% *+ 91-5 7?+3+F#> 0%9"-5%: 

•!,J7G4F>78; 56784:; 7 N=4V;:;: R$- *+ 7,0-/ 3-10- ,-/"-,(- #9-"-2%(, .%6+ ,-/"-,+ F+ 1#,# 
#95'1?+(- $0-9 7,0-/ # ' ,%2%(, <,- 9(%4# 3% F+ 7+ /0-7,-0 #7/-3 7,0-/% 10D+ # +:#$%7(#*+ 
50#*%,# #"# >"%3#,#. 

•!0K?;@4 ;>;6578;: R$- *+ 7,0-/ 3-10- ,-/"-,(- #9-"-2%(, /-,0-<6% +(+05#*+ 9% 50#*%6+ #"# 
>"%=+6+ /0-7,-0% #7/-3 7,0-/% 1#F+ .%6%. ;- 9(%4# 3% F+ 3% 7+ '<,+3# (-2%) (% 0%4'(#.% 9% 
7,0'*' #"# 5%7. 

•!!H4:;:; IBG;: ;-/"-,(-#9-"%)#-(+ /"-4+, $-*+ 7+ 4+7,- $-0#7,+ 9% #9-"%)#*' 7,0-/%, #.%*' 
#9207(+ 92'4(+ #9-"%)#-(+ 7/-7-1(-7,#. R$- 7+ $-0#7,+ 9% #9-"%)#*' 7,0-/% /0+.% (+50#*%(-. 
,%2%(', .-5' 3-/0#(#*+,# 7.%6+6' 1'$+ $-*% 3-"%9# $0-9 ,%2%(. 

•!QEIEAK4:; G94=7?;?4 D79E?4: R$- *+ 7,0-/ 3-10- ,-/"-,(- #9-"-2%(, /0-7,-0 #7/-3 7,0-/% 
F+ 1#,# '5-3(#*+ .*+7,- 9% D#2-, 9#.# # ?+,#, <,- F+ /-1-?<%,# $2%"#,+, D#2-,%. 

@-,$0-2?% 4+7,- 7"'D+ $%- 7+02#7(# #"# 7$"%3#<(# /0-7,-0#. E ,%$2#. 7"'4%*+2#.% 50#*%6+ 
/-,$0-2?% *+ 1+7.#7"+(-, # 9%,- 7+ #9-"%)#*% (+ '50%='*+ ' $0-2 (+5- ' 9%36' $-(7,0'$)#*' $-*% 7+ 
50%(#4# 7% (+50#*%(#. /0-7,-0-.. 

E50%36% #9-"%)#*+ /-3% (% /-,$0-2?' 7.%,0% 7+ (%**+3(-7,%2(#*#. # #7,-20+.+(- (%*+:#$%7(#*#. 
#9-"%)#-(#. 9%>2%,-. (% -.-,%4' 950%3+. N#"- 3% 7+ 0%3# - (-2-50%36# #"# - 7%(%)#*# 950%3+, '2#*+$ 
7+ 7'70+F+.- 7% 0+"%,#2(- 2+"#$#. /-20<#(%.% /0+$- $-*#> /0+"%9# ,-/"-,% # 53*+ *+ 0+"%,#2(- 
*+3(-7,%2(- '50%3#,# ,-/"-,(' #9-"%)#*'. 

@0+.% (%4#(' $-0#<F+6% /-,$0-2?% 0%9"#$'*+.-: 

•!<E?G6E9A4 GE84 F; >; GE67F?; E@>EF>E >7FB <6ENE@>4, 
•!<E?G6E9A4 GE84 F; GE67F?; 7 GE84 FB <6ENE@>4, 
•!<E?G6E9A4 GE84 F; @8;=EH7C>E GE67F?; E@>EF>E @8;=EH7C>E FB <6ENE@>4. 

E /-,$0-2?' $-*+ 7+ '-/<,+ (+ $-0#7,# 9% >-3%6+, *+3(-7,%2(- /- /-3' /-"-D#.- .+$%(# #9-"%)#-(# 
:#"). E 7"'4%*' 302+(-5 $0-2% #7/-3 #9-"%)#*+ /-"-D#.- *-< # /%0(' 10%('.  

E /0%$7# 7+ (%*4+<F+ 7'70+F+.- 7 $-.1#(%)#*-., /0# $-*-* 7+ /-,$0-2?+ (+ $-0#7,# %"# 3#- ,%2%(% 
.-0% 3% 1'3+ /0->-3%(. E 3#*+"-2#.% ' $-*#.% *+ ,%2%( /0->-3%( /-,0+1(- *+ /-7,%2#,# ,-/"-,(' 
#9-"%)#*' -3 ,203#> /-"#7,#0+(%, $%- /-3"-5' /0->-3(-* /-3(-* 0%2(#. 8%$"+, ' 7,2%0(-7,# 4+7,- 
$-.1#('*+.- -/#7%(+ 2%0#*%(,+ - 3#- 9% >-3%6+ -1"-D+( 7% 4207,#. ,-/"-,(-#9-"%)#-(#. /"-4%.% 
# 7"-*+. 9% >-3%6+, % (+$-0#<F+(# 3#- (/- $-*+.' 7+ (+ >-3%) 7% .+$%(#. ,-/"-,(-#9-"%)#-(#. 
/"-4%.%. E ,-. 7"'4%*' '2#*+$ /0+,>-3(- /- )#*+"-* /-20<#(# /-"-D#.- /%0(' 10%('. 

 

!"#$% 142 M+3(- -3 4+7,- /0#.*+6#2%(#> 0*+<+6% – /"#2%*'D# /-3 ,%2%(% 

!
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2    ИЗОЛАЦИЈА СТРОПА ПРЕМА ТАВАНУ



!
!

""+!

R$- (%. *+ /-,$0-2?+ /- )#*+"-* /-20<#(# /0->-3(-, .-0%.- 5% (%/0%2#,# /0#$"%3(#. 9% >-3%6+. 
B% /-3 (%*/0#*+ /-"-D#.- /%0(' 10%(', (%$-( ,-5% ,203+ #9-"%)#-(+ /"-4+, # /0+$- 6#> 
7'2-.-(,%D(+ /"-4+ 9% >-3%6+. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 143 @-7+1(' /%F6' ,0+1% -10%,#,# #92-=+6' 0'1-2% 91-5 92'4(+ #9-"%)#*+ 

E -3(-7' (% 207,' /0-7,-0#*% #9(%3 #"# #7/-3 7,0-/(#> /"-4%, 0%9"#$'*+.- 7?+3+F+ 7"'4%*+2+: 

•!F?6E<>; GE>F?6BGU78; 7F<E@ 9;>?7=7F4>7N <E?G6E9A4, 
•!F?6E<>; GE>F?6BGU78; 7M>4@ >;56784>7N <6EF?E64 (<E@6BH4), 
•!F?6E<>; GE>F?6BGU78; B HEG67H <6EF?E67H4, 
•!F?6E<>; GE>F?6BGU78; 7M>4@ E?9E6;>7N <6E=4M4. 

!2%$# -3 -2#> 7"'4%*+2% #9-"'*+ 7+ (% 0%9"#4#,+ (%4#(+, /% ,%$-: 
!,0-/(+ $-(7,0'$)#*+ #7/-3 2+(,#"#7%(#> /-,$0-2?% (%*1-?+ *+ #9-"-2%,# 7% 5-06+ 7,0%(+. 
C7/-3 ,-/"-,(+ #9-"%)#*+ '5"%2(-. (#*+ /-,0+1(% '50%36% /%0(+ 10%(+, %"# $-3 "%$#> 7,0-/(#> 
$-(7,0'$)#*% 7% "%$<#. .-(,%D(#. 7,0-/(#. -1"-5%.% /%0(% 10%(% *+ /-,0+1(%. N#,(- *+ 3% 7+ ,%* 
7"-* '50%3# '9 /-,/'(' 2%93'<(' 9%/,#2+(-7,.   
!,0-/(+ $-(7,0'$)#*+ #9(%3 (+50#*%(#> /0-7,-0% (/-30'.%): @-7,-*# 2#<+ 0*+<+6%. A-5'F% *+ 
,-/"-,(% #9-"%)#*% 7%7,%2?+(% -3 32% 7"-*%, 3-6+5 $-*# *+ ,20=# # 5-06+5 $-*# *+ .+$<#, $%$- 1# 7+ 
7/0#*+4#- /0#*+(-7 92'$% /- $-(7,0'$)#*#. ;-/"-,(% #9-"%)#*% .-D+ 3% 1'3+ ' *+3(-. 7"-*', %"# *+ 
1#,(- 3% 6+(% 7,#<?#2-7, (+ /0+"%9# 5 ... A-5'F% 7' # 0*+<+6% /-3(#> $-(7,0'$)#*% #92+3+(#> 
˝7'2#.˝ /-7,'/$-.. E ,-. 7"'4%*' /-3(' -1"-5' *+ /-,0+1(- -32-*#,# -3 3-6#> 7"-*+2% 7% 
-35-2%0%*'F#. 0%93*+"(#. 7"-*+.. 
!,0-/(+ $-(7,0'$)#*+ ' .-$0#. /0-7,-0#.%: E 7%7,%2' 7"-*+2% -2+ $-(7,0'$)#*+ 7' /-3(% -1"-5% 3- 
(-7#2+ 7,0-/(+ $-(7,0'$)#*+, ,+ -1%2+9(# >#30-#9-"%)#-(# # ,-/"-,(-#9-"%)#-(# 7"-* 9% 9%<,#,' 
$-(7,0'$)#*+ # -1-3(#> 9#3-2%. I7#. -2#> 7"-*+2%, $-3 -2#> $-(7,0'$)#*% /-7,-*# # 7"-* $-*#. 7+ 
7/0+4%2% /0+(-7 '3%0(-5 92'$% /- $-(7,0'$)#*#. @-<,- *+ ,+<$- 3-10- #92+7,# 1#,'.+(7$+ 
>#30-#9-"%)#*+ #7/-3 /"#2%*'F#> +7,0#>%, ' -2-. 7"'4%*' 7+ $-0#7,# ˝%",+0(%,#2(%˝ >#30-#9-"%)#*% 
$-*% 7+ #9 2-3-,#*+7(-5 ,%6+5 7"-*% /0+2"%4# /- /"#2%*'F+. +7,0#>'. ;%* 7"-* .-0% 1#,# 2-3-,#*+7(- 
7/-*+( (% /-3(+ /0-1-*+ (7#:-(+ # #9?+2+) # 9#3-2+ 7 /-7+1(-. +"%7,#4(-. 9%/,#2(-. ,0%$-.. B% 
,%$%2 7"-* "#*+/+ 7+ $+0%.#4$+ /"-4#)+. 
!,0-/(+ $-(7,0'$)#*+ #9(%3 -,2-0+(#> /0-"%9%: !,0-/(+ $-(7,0'$)#*+ $-*+ 7+ 50%(#4+ 7% 
7/-?%<6#. 2%93'>-. 9%>,#*+2%*' *%$- 3-10' ,-/"-,(' #9-"%)#*'. B%*1-?+ *+ '50%3#,# ,-/"-,(' 
#9-"%)#*' (% 3-6-* 7,0%(# 7,0-/%. 8#- ,-/"-,(+ #9-"%)#*+ .-D+ /-7"'D#,# $%- 92'4(--#9-"%)#-(# 
7"-* #7/-3 /"#2%*'F+5 +7,0#>%. ;-/"-,(' #9-"%)#*' 302+(-5 7,0-/% .-5'F+ *+ #92+7,# 7% (+2+9%(#. 
(%7#/-. ' /0%9(-. /0-7,-0'. I1#4(- 7+ $-0#7,# +$7/%(3#0%(% 5"#(% #"# (+$# 30'5# 0#:'9(# 
#9-"%)#-(# .%,+0#%" $%- ,-/"-,(# #9-"%,-0. B%7#/ 7+ #92-3# ' 2#7#(# 50+3% 1+9 92'4(+ #9-"%)#*+ 
#"# 7% 92'4(-. #9-"%)#*-. $-*% -/+, .-D+ 1#,# /0+$#(',% -3(-7(- (+/0+$#(',%. 
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!"#$% 144 ;-/"-,(% #9-"%)#*% 302+(-5 7,0-/% 7% +$7/%(3#0%(-. 5"#(-. #9.+=' 50+3% 

L-3 7'2+ (%350%36+ $-3 7,0-/% 7% 302+(#. 50+3%.%, '9 /'6+6+ /0-7,-0% #9.+=' 50+3% 7,0-/(+ 
$-(7,0'$)#*+ #7,-20+.+(- 7+ #92-3# $-(7,0'$)#*% /-3% 7% ,-/"-,(-. #9-"%)#*-.. L-3 ,%$2-5 (%4#(% 
#92-=+6% /-,0+1(- *+ 3% 7+ #920<# 7?+3+F+: 

•!Q6E98;67?7 F?4:; F?6E<4 F4 @69;>7H 56;@4H4, >46EC7?E GE@ F?46787N GE>F?6BGU784. 
2K?;L;:4 GE84 F; ;9;>?B4=>E BF?4>E9; <E?6;I>E 8; E?G=E>7?7.  

•!!9; 7>F?4=4U78; F?6BC>E <EF?497?7 7 B @E9EA>E8 H8;67 M4K?7?7?7 E@ <6E<4@4:4. 
•!QEF?497?7 <46>B I64>B 7 M4K?7?B E@ <6E<4@4:4. 0GE=7GE GE@ F?6E<4 F4 @69;>7H 56;@4H4 
<EF?E87 E<4F>EF? @4 I7 >4F7< HE54E @4 <6EUB67 G6EM <BGE?7>; 7=7 <6EU8;<;, 7=7 G4F>78; 
FBK;:;H @69;>E5 <=4JE>4, >;E<NE@>E 8; <6;GE G4=B<4 7 @69;>7N 56;@4 <E>E97?7 M4K?7?B 
E@ <6E<4@4:4 GE84 B8;@>E F=BD7 7 G4E <46>4 I64>4. 34K?7?B E@ <6E<4@4:4 ?6;I4 <E9BL7 
E@ 5E6:;5 6BI4 <E@4 @69;>; 6;K;?G;, G4GE I7 F; EF75B64=7 B5=E97. 

•!QEF?497?7 <B:;:4 M4 <64M>; <6EF?E6;. .4F7< F4 ;GF<4>@764>EH 5=7>EH 7MH;VB 56;@4 
<E?6;I>E 8; <E649>4?7 =;?9EH. QEF?E8;L; 7>F?4=4U7E>; U78;97 I7L; 4B?EH4?FG7 
649>EH8;6>E 7 <E?<B>E EI4978;>;. 

 
!"#$% 145 M+3(-7,%2(- /-0%2(%6+ #9.+=' 302+(#> +"+.+(%,% 7,0-/% 

•!#69;>; <=EC; M4GBU4?7 7=7 M4K464J7?7 M4 56;@;. 0@46; GE87 7@B B <649UB 56;@; <E?6;I>E 
8; 7M9E@7?7 >4 :;>E8 F6;@7>7. .;E<NE@>E 8; M4@6D4?7 >48H4:; 1 cm 64MH4G4 E@ 5E?E9E5 
M7@4. 

•!QEF?497?7 6BI>; ?64G;, G4GE I7 F; 7MI8;5=7 M9BC>7 HEF?E97. QE?6;I>E 7N 8; <EF?497?7 2 @E 
3 cm 7M>4@ 5E6:;5 6BI4 5E?E9E5 <E@4 7 E@F8;L7 ?;G >4GE> <EF?49A4:4 J7>4=>E5 F=E84 
5E6:;5 <E@4. Q=EC; M4 M9BC>B 7ME=4U78B NE@4 HE648B I7?7 <67<E8;>; F4F97H BM 6BI>B ?64GB 
7 H;VBFEI>E. *6BD>; JB5; ?6;I4 7MI8;5494?7. 
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!
!

""#!

;+0.--1+,-( -3 +$7/%(3#0%(+ 5"#(+ $-0#7,# 7+ $%- ,+0.-#9-"%)#*% $ -3 302+(#> 7,0-/-2%, $%3 
7+ /-3 -/,+0+F+6+. 7"-*+2# .-5' (%$(%3(- 7"+5(',# #"# 91#,#. C.% -3"#4(' ,-/"-,(' # 92'4(' 
#9-"%)#*', # /0+37,%2?% 7#5'0(', 4207,' # "%5%(' /-3"-5'. 

 

 
!"#$% 146 @0#.*+(% "%5%(#> 1+,-(% $-3 #9-"%)#*+ 7,0-/-2% 

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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3   (32'"/(&" *2!2O *$21" 

 
L0-2-2# (% 7,%.1+(#. 950%3%.% 7' 50%=+2#(7$# +"+.+(%, (%*#9"-D+(#*# 2%67$#. ',#)%*#.%. G%,- *+ 
2+-.% 2%D(- 2+"#$' /%D6' -10%,#,# $%$- #92-=+6' -7(-2(+ $-(7,0'$)#*+ $0-2%, ,%$- # #92-=+6' 
0%9(#> 3+,%?% $%- <,- 7' 7/-*+2# 7% 9#3-2#.%, 3+,%?# /0-3-0% $0-9 $0-2(' $-(7,0'$)#*', $0-2(# 
/0-9-0#, #,3. 

E"-5% ,-/"-,(+ #9-"%)#*+ *+ 3% 7.%6# ,-/"-,(+ 5'1#,$+ $0-9 $0-2 950%3+ ' 9#.7$-. /+0#-3', ,+ 3% 
-7#5'0% ,-/"-,(' 7,%1#"(-7, $0-2% ?+,#. @-7,-*# (+$-"#$- (%4#(% (% $-*+ 7+ $-7# $0-2 .-D+ 
#9-"#0%,#: 

•!0>B?64K:4 7ME=4U784 – <EF?7D; F; <EF?49A4:;H 7ME=4U7E>7N H4?;6784=4 7F<E@ G6E9>; 
GE>F?6BGU78;, >4 B>B?64K:E8 F?64>7 G6E94. 29E 8; 8;@>EF?494> 7 8;J?7> >4C7> 7ME=E94:4, 
4=7 HED; @E9;F?7 @E FH4:;:4 <6EF?E64 B ?494>B. 

•!14:FG4 7ME=4U784 – <EF?7D; F; <EF?49A4:;H 7ME=4U7E>7N H4?;6784=4 7MH;VB G6E9>; 
GE>F?6BGU78; 7 G6E9>E5 <EG6794C4. 29E 8; ;J7G4F4> >4C7> 7ME=E94:4, 4=7 8; FGB<A7 7 
M4N?78;94 @;HE>?4DB <EF?E8;L;5 G6E9>E5 <EG6794C4. 

•!*EHI7>E94>4 7ME=4U784 – <EF?7D; F; GEHI7>E94:;H <6;?NE@>4 @94 >4C7>4. 

;-/"-,(% #9-"%)#*% .-D+ 1#,# /-7,%2?+(% ', #9(%3, #"#/# #7/-3 $0-2(+ $-(7,0'$)#*+. @0# ,-.+ 
,0+1% 3-3%,(- /%9#,# 3% (+ 3-=+ 3- /-*%2+ ,-/"-,(#> .-7,-2% ((%*4+<F+ (% 7/-*' #9-"%)#*+ $0-2% # 
9#3%), <,- 7+ -7#5'0%2% $-(,#('#,+,-. ,-/"-,(+ #9-"%)#*+ $0-2% # 9#3%. 

L-7# $0-2-2# (%*4+<F+ 7+ /0#.*+6'*' $-3 /-0-3#4(#> $'F%, %"# 72+ 4+<F+ # $-3 950%3% $-"+$,#2(-5 
7,%(-2%6%. E /-5"+3' /0#.#*+6+(#> .%,+0#*%"% 0%9"#$'*+.-: 

•!GEF; G6E9E9; F4 @69;>EH GE>F?6BGU78EH, 7 
•!GEF; G6E9E9; F4 I;?E>FGEH <=ECEH. 

E (-2#*+ 20#*+.+ 72+ 2#<+ 7+ /0+/-0'4'*+ #92-=+6+ $-7+ $0-2(+ /"-4+ -3 1+,-(% # /-7,%2?%6+ 
,-/"-,(+ #9-"%)#*+ /0+$- /"-4+. @0+3(-7, -2%$2-5 0*+<+6% *+ ' $-0#<F+6' ,-/"-,(-5 $%/%)#,+,% 
1+,-(% ' 9%50#*%2%6' /-,$0-2?% # 7.%6+6' 5-3#<6+ /-,0+1(+ ,-/"-,(+ +(+05#*+. I2- 0*+<+6+ *+ 
-/0%23%(- 9% /-,$0-2?% $-*% 7+ $-0#7,+ 9% 7,%"(# $-(,#('#0%(# 1-0%2%$, 91-5 4#6+(#)+ 3%, $%3% 
1+,-(7$' /"-4' $-*% *+ #9-"-2%(% 7% 2%67$+ 7,0%(+ *+3(-. 9%50#*+.-, -(% 3'5- %$'.'"#<+ ,-/"-,(' 
+(+05#*'. I2%$2- 0*+<+6+ (#*+ /-5-3(- 9% /-,$0-2?% $-*% 7+ (+ $-0#7,+ $-(,#('#0%(- (+5- 7%.- 
/-20+.+(-, $%- (/0. 2#$+(3-$'F+ # 7"#4(-, 91-5 ,-5% <,- *+ 9% /02- 9%50#*%2%6+ 1+,-(7$+ /"-4+ 
/-,0+1(- 2#<+ ,-/"-,(+ +(+05#*+. E 7#,'%)#*%.% $%3% 7+ /-,$0-2?+ $-0#7,# 9% /-20+.+(# 1-0%2%$, 
1-?+ *+ #92+7,# 302+(' $-(7,0'$)#*' 7% ,-/"-,(-. #9-"%)#*-. $-*% .-D+ 1#,# /-7,%2?+(% #9(%3, 
#9.+=' #"# #7/-3 302+(+ $-(7,0'$)#*+. 

@0# #92-=+6' ,+0.-9-"%)#*+ $-7-5 $0-2%, /-7+1(' /%D6' /-,0+1(- *+ -10%,#,# (% 7/0+4%2%6+ '"%9% 
# 9%30D%2%6% 2-3+ # 2"%5+ ' 7%.-* ,-/"-,(-* #9-"%)#*#, *+0 ,- 9% /-7?+3#)' .-D+ #.%,# /0-/%3%6+ 
#9-"%)#*+ # 5'1#,%$ 6+(#> ,-/"-,(-#9-"%)#-(#> $%0%$,+0#7,#$%, ,0'?+6+ 302+(+ $-(7,0'$)#*+, ,+ 
/-*%2' %"5# # 5?#2#)% # 7,2%0%6+ (+930%2#> '7"-2% 1-0%2$%. C9 (%2+3+(#> 0%9"-5% $-0#7,+ 7+ 32% 
*%$- 1#,(% 9%<,#,(% 7"-*% 9% ,-/"-,(-#9-"%)#*' # ,-: 

•!F4 5E6:; F?64>; ?E<=E?>; 7ME=4U78;: <46E<6E<BF>E-9E@E>;<6E<BF>4 JE=784, 
•!F4 @E:; F?64>;: ?E<=E?>E7ME=4?79>4 <46>4 I64>4. 
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3    ИЗОЛАЦИЈА КОСОГ КРОВА



!
!

""%!

@%0-/0-/'7(--2-3-(+/0-/'7(% :-"#*% #.% 7?+3+F+ :'($)#*+: 

•!F<6;C494:; <6E@E64 9E@; 7 9=45; 7M EGE=7>; B ?E<=E?>B 7ME=4U78B 7 GE>F?6BGU78B G6E94, 
•!<6E<BK?4:; BGB<>; GE=7C7>; 9E@;>; <46; GE84 7 <E6;@ <46>; I64>; BV; B ?E<=E?>B 
7ME=4U78B F4 @E:; F?64>; E@>EF>E 7M <6EF?E64 M4 IE6494G. 
 

 

 

 

 

 

!"#$% 147 @%0-/0-/'7(--2-3-(+/0-/'7(% :-"#*% 

!

 

 

 

 

 

 

 

 

 

 

!"#$% 148 @-7,%2?%6+ /%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 

!

@%0-/0-/'7(--2-3-(+/0-/'7(% :-"#*% /-7,%2?% 7+ /%0%"+"(- 7% -$%/(#)-.. !'7*+3(+ ,0%$+ 7+ 
.+='7-1(- /0+$"%/%*' (2+"#4#(% /0+$"-/% .-0% 1#,# ' 7$"%3' 7% '/',7,2#.% /0-#92-=%4%), % 72# 
/0-3-0# (% /%0-(+/0-/'7(--2-3-(+/0-/'7(-* :-"#*# (3#.6%$, )#*+2# 9% #(7,%"%)#*+ #"# 
2+(,#"%)#*', # 7".) .-0%*' 1#,# 9%/,#2+(#. 

 

 

 

!

!

!

!"#$% 149 @0%2#"(- #92-=+6+ /0-3-0% $0-9 /%0-/0-/'7(--2-3-(+/0-/'7(' :-"#*' 

!
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!
!

""&!

@%0(% 10%(% #"# 1%0#*+0% *+ .+.10%(% $-*% 7+ $-0#7,# ' $-(7,0'$)#*# 950%3+ $%$- 1# 7+ 7/0#*+4#"- 
#"# 7.%6#"- /0-3#0%6+ 2"%5+ # /%0+ ' 950%3'. &'($)#*+ /%0(+ 10%(+ 7': 

•!!<6;C494:; <6E@764:4 9=45;: <46>4 I64>4 F<6;C494 <6E@764:; 9=45; 7M B>B?64K:;5 
<6EF?E64 B ?E<=E?>E7ME=4U7E>7 F=E8, K?E <EH4D; @4 F; F<678;C7 GE>@;>M4U784 9=45; B 
?E<=E?>E7ME=4U787. 

•!!H4:;:; ?E<=E?>7N 5BI7?4G4: <46>4 I64>4 <EH4D; @4 F; FH4:; ?E<=E?>7 5BI7U7.  

•!!H4:;:; IBG;: <46>4 I64>4 7H4 7M96F>; M9BC>E7ME=4U7E>; G464G?;67F?7G; 7 <EH4D; B 
FH4:;:B IBG; GE84 B M564@B B=4M7 7M F<EA4K:;5 EG6BD;:4. 

C92-=+6+ $2%"#,+,(+ /%0(+ 10%(+ 20"- *+ 2%D(-, (%0-4#,- $-3 0%9(#> 7/-*+2% # /0-1-*% 9% 
#(7,%"%)#*+, /0#420<F+6% '(',0%<6+ -/"%,+ # 7"#4(-, *+0 $-3 (+/0%2#"(-5 #92-=+6% 3-"%9# 3- 
/0-3-0% 2"%5+ #9 /0-7,-0#*+.  

B#*+3(% /%0(% 10%(% (+ 9%'7,%2?% /0-"%9 2-3+(+ /%0+ ' /-,/'(-7,#, (+5- /0-/'<,% .%6+ $-"#4#(+ 
2-3+(+ /%0+ 4#*% *+ 3#(%.#$% /0-"%9% $0-9 $0-2(' $-(7,0'$)#*' ,%$2% 3% *+ 7%20+.+(+ /%0-/0-/'7(+ 
$0-2(+ :-"#*+ /-7,%2?+(+ (% 2%67$-* 7,0%(# $0-2(+ $-(7,0'$)#*+ 1+9 /0-1"+.% /0-/'<,%*', % 
2+(,#"#0%*'F# 7"-* #7/-3 7%.-5 /-$0-2% 2-3+(' /%0' -3(-7# #92%( 950%3+ /0#*+ (+5- 3-=+ 3- 
7,2%0%6% $-(3+(9%,%. B% ,%* (%4#( -32#*% 7+ #9.*+(% 2-3+(+ /%0+ #9.+=' '(',0%<6-7,# 950%3+ # 
-$-"#(+, 1+9 <,+,(#> /-7?+3#)% 9% $0-2(' $-(7,0'$)#*' # ,-/"-,(-#9-"%)#*'. 

 

!"#$% 150 @%0(+ 10%(+ 

!

G%2#7(- -3 /-"-D%*% ,-/"-,(+ #9-"%)#*+, /%0(+ 10%(+ .-5' 3% 1'3' /-7,%2?+(+ #7/-3 #"# #9(%3 
$-(7,0'$)#*+ $0-2%, %"# ' 72%$-. 7"'4%*' ,0+1% 2-3#,# 0%4'(% - ,-.+ 3% 7+ .-0% -7#5'0%,# 3% *+ /%0(% 
10%(% /-7,%2?+(% (+/0+$#(',-.  

B+/0+$#(',- /-7,%2?%6+ /%0(+ 10%(+ /-30%9'.#*+2% /0%2#"(- #92-=+6+ /0+$"-/% # .+='7-1(- 
"#*+/?+6+ :-"#*%, $%- # "#*+/?+6+ :-"#*% /%0(+ 10%(+ 9% 50%(#4(+ +"+.+(,+ # /0-3-0+ )#*+2# # 
#(7,%"%)#*% $0-9 /%0(' 10%('. 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 151 @-7,%2?%6+ # "#*+/?+6+ /%0(+ 10%(+ 
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!
!

""'!

 

!"#$% 152 J%F(-7, /-7,#9%6% 2%93'<(+ 9%/,#2+(-7,# $0-2(+ $-(7,0'$)#*+ 

!

E (%7,%2$' *+ 3%,- (+$-"#$- .-5'F#> 2%0#*%(,# /-7,%2?%6% ,-/"-,(+ #9-"%)#*+ $-7#> $0-2-2%: 

1.! J%0#*%(,% – $-7# $0-2 7% ,-/"-,(-. #9-"%)#*-. #9.+=' # #7/-3 0-5-2% # 7% 7+$'(3%0(#. 
/-$0-2-. -3 0%9.%$(',#> 302+(#> +"+.+(%,% /0+$- 0-5-2% 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

!"#$% 153 8+,%? ,-/"-,(+ #9-"%)#*+ $-7-5 $0-2% 7% ,-/"-,(-. #9-"%)#*-. #9.+=' # #7/-3 0-5-2% # 7% 7+$'(3%0(#. 
/-$0-2-. -3 0%9.%$(',#> 302+(#> +"+.+(%,% /0+$- 0-5-2% 

 

á-1?.9!
L4H13<!J42H;-AJ>1?<!

P.2;1:<>1421!H:4?!
@<-49-49AH24734/42.9-49AH2<!V4:1?<!

à<=K<J2A;<!/<CB<2<!49:<;<!
e12.-<:2<!3A2<!1=K.âA!-4M43<!

e12.-<:2<!3A2<!H<!/42?.!H;-<2.!-4M43<!
L4H<B1!M19H7J<-;42HJ1O!9:4B<!

@<-2<!Z-<2<!

ä19H7J<-;42HJ.!9:4B.-

PfEÄFãLG7@àG@F,Lf!
Ü42H;-AJ>1?<i!2H4!å!'Y+!5"Nç6!

dxutéxè}!ÑRêvyv!ë}wv!!
$'+!5zNê}yNb#6!

PfEÄFãLG7rT@àG@F,Lf!
Ü42H;-AJ>1?<i!2H4!å!RY'!5"Nç6!

Ä1VA=1?<!34/.2.!9<-.!!
"!5zNê}yNb#6!

P)5;-)!F!."+-F()(&!-9-QQ-(-
'+R(&!-9-QS-'&!2&5-+-"5&#.)+"T(*+-
$)5'()!-U%"-'5-VSW-6(.%)%-25'!X--
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!
!

""(!

 

!"#$% 154 I-7# $0-2 7% ,-/"-,(-. #9-"%)#*-. #9.+=' # #7/-3 0-5-2% # 7% 7+$'(3%0(#. /-$0-2-. -3 0%9.%$(',#> 
302+(#> +"+.+(%,% /0+$- 0-5-2% 

 

 

2.! I-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 3%7%$% # $0-2(+ ?+/+($+ 

 
!"#$% 155 8+,%? $-7-5 $0-2% 7% 7+$'(3%0(#. /-$0-2-. -3 3%7%$% E $0-2(+ ?+/+($+ 

á-1?.9!
L4H13<!J42H;-AJ>1?<!

o1/-41=4:<>1?<!
Ä<CB<2<!49:<;<!

P.2;1:<>1421!H:4?!
e12.-<:2<!3A2<!1=K.âA!-4M43<!

e12.-<:2<!3A2<!H<!/40.!H;-<2.!-4M43<!
L4H<B1!M19H7J<-;42HJ1O!9:4B<!

@<-2<!Z-<2<!
ä19H7J<-;42HJ.!9:4B.-
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!
!

"")!

3.! I-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 /%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 

 
            !"#$% 156 8+,%? $-7-5 $0-2% 7% 7+$'(3%0(#. /-$0-2-. -3 /%0-0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 

!

 
          !"#$% 157 I-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 /%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 

!

á-1?.9!
L9H13<!94/J42H;-AJ>1?<!

P.2;1:<>1421!H:4?!
@<-49-49AH2434/42.9-49AH2<!

V4:1?<!
e12.-<:2<!3A2<!1=K.âA!-4M43<!

e12.-<:2<!3A2<!H<!/40.!H;-<2.!
-4M43<!

L4H<B1!M19H7J<-;42HJ1O!9:4B<!
@<-2<!Z-<2<!

ä19H7J<-;42HJ.!9:4B.-
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!
!

""*!

4.! I-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 3-3%,(+ ,-/"-,(+ #9-"%)#*+ 7% 5-06+ 7,0%(+ 
0-5-2% # /%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 

 
!"#$% 158 8+,%? $-7-5 $0-2% 7% 7+$'(3%0(#. /-$0-2-. -3 3-3%,(+ ,-/"-,(+ #9-"%)#*+ 7% 5-06+ 7,0%(+ 0-5-2% # 

/%0-/0-/'7(--2-3-(+/0-/'7(+ :-"#*+ 

!

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 159 I-7# $0-2 7% 7+$'(3%0(#. /-$0-2-. -3 3-3%,(+ ,-/"-,(+ #9-"%)#*+ 7% 5-06+ 7,0%(+ 0-5-2% # /%0-/0-/'7(--
2-3-(+/0-/'7(+ :-"#*+ 

 

 

á-1?.9!
L4H13<!94/J42H;-AJ>1?<!

P.2;1:<>1421!H:4?!
@<-49-49AH24734/42.9-49A1H2<!

V4:1?<!
e12.-<:2<!3A2<!1=2</!-4M43<!

e12.-<:2<!3A2<!1=K.âA!-4M43<!
L4H<B1!M19H7J<-;42HJ1O!9:4B<!

@<-2<!Z-<2<!
ä19H7J<-;42HJ.!9:4B.-
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!
!

"#+!

5.     Kosi krov od armiranobetonskih ploUa 

 
!"#$% 160 8+,%? $-7-5 $0-2% -3 %0.#0%(-1+,-(7$#> /"-4% 

!

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
                                                
 
 

!"#$% 161 I-7# $0-2 -3 %0.#0%(-1+,-(7$#> /"-4% 
 

á-1?.9!
L4H13<!94/J42H;-AJ>1?<!

P.2;1:<>1421!H:4?!
@<-49-49AH24734/42.9-49AH2<!V4:1?<!

e12.-<:2<!3A2<!
@<-2<!Z-<2<!

f-K1-<24Z.;42HJ<!9:4B<!
FLA;-<C2?1!K<:;.--
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!
!

"#"!

 

                     !"#$% 162 K1+91*+=+6+ $-(,#('#,+,% ,-/"-,(+ #9-"%)#*+ 9#3% # $0-2% 

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!
!

"##!

4   (32'"/(&" $"1.2O *$21" 

 
K%2(# $0-2-2# 7' 20"- 1#,%( 3#- 950%3+, *+0 #.%*' :'($)#*' 3% 9%<,#,+ '(',0%<6-7, 950%3+ -3 
2%67$#> ',#)%*% $%- <,- 7' /%3%2#(+ (7(#*+5, $#<%, 50%3), ,+./+0%,'0(#> ',#)%*% (2#7-$+ ,+./+0%,'0+ 
?+,# # (#7$+ ,+./+0%,'0+ 9#.#), 3% -.-5'F+ -32-36' 2-3+ 7% $0-2-2%, 7/0+4%2%*' 5'1?+6+ ,-/"-,+, 
7/0+4%2%*' /0-3-0 2"%5+ # $-(3+(9% ' '(',0%<6-7, $-(7,0'$)#*+ % ,#.+ 7/0+4%2%*' /-*%2' %"5# # 
5?#2#)%, ,+ 3% -.-5'F+ -32-36' 2#<$% 2-3+(+ /%0+ #9 /0-7,-0#*%. K%2(# $0-2-2# ,%$-=+ 4+7,- 7"'D+ 
$%- /0->-3%( /0-7,-0 9% 1-0%2%$ ?'3# # 6#>-2+ /-,0+1+. B% 0%2(#. $0-2-2#.% 4+7,- 7' 7.*+<,+(# 
# '0+=%*# /-/', %(,+(%, /0-1-*% 2+(,#"%)#*%, 3-2-3% +"+$,0#4(+ +(+05#*+, #,3. !/+)#:#4(-7, 
/0%2#"(-5 #92-=+6% 0%2(#> $0-2-2% *+ ' ,-.+ <,- -(# ,0+1%*' #7,-20+.+(- -1+91#*+3#,# 3-10' 
>#30-#9-"%)#*' # 3-10' ,-/"-,(' #9-"%)#*', '9 -1+91*+=+6+ 72#> 5-0+ (%2+3+(#> :'($)#*%. 

L-(7,0'$)#*+ 7"-*+2%  0%2(#> $0-2-2% 7%7,%2?+(+ 7' -3 (#9% 0%9"#4#,#> .%,+0#*%"% 7% 0%9"#4#,#. 
:'($)#*%.%. I7#. '"-5+ 7,0-/(+ /"-4+, /-7?+36+ +,%D+ ,%$-=+ .-0%*' 9%<,#,#,# 950%3' -3 2%67$#> 
',#)%*% $%- <,- 7' /%3%2#(+, 20'F#(%, >"%3(-F%, 2*+,%0, #,3.  

B%5#1 $0-2(#> 0%2(# #9(-7# 1,5 – 5 %, ' 9%2#7(-7,# -3 $-(7,0'$)#*7$-5 0*+<+6% # 207,+ 7#7,+.% $-*# 
*+ /-,0+1(- #92+7,#. !20>% -2-5 (%5#1% *+ -7#5'0%6+ -32-36+.  

0 E@>EFB >4 >4H8;>B 649>7 G6E9E97 HE5B I7?7: 
•! .;<6ENE@>7 (<?'(%$ #"# #9-"%)#*% $%- 9%36# 7"-*),  
•! Q6ENE@>7 (,+0%7+, 1%"$-(#, #,3.) 

 
 
 
 
 
 
 
 
 
 
 

 

!"#$% 163 B+/0->-3%( 0%2%( $0-2 ("#*+02-), /0->-3%( 0%2%( $0-2 (3+7(-) 

!

 
 

 

 

 

 

 

 

 

 

 

!"#$% 164 !"-*+2# (+/0->-3(-5 0%2(-5 $0-2% 

7!o�!
7!8�!K142!&!íb!
7!fÉ!=1/!
7!8�!K12!"+!íb!
7!"U!H:4?!M-<âU!I.91:<!H<!
<-K<;A-24K!K-._1>4K!
7!#U!H:4?!M-<âU!I.91:<!H<!
<-K<;A-24K!K-._1>4K!
7!�K9-.M21-<21!9-./79-.K<=!
5.KA:=1?<6!
7!E<3-C21!V<H</21!K<:;.-!
!
!

7!L<H19!4Z:A;<J<!
7!ä.4;.JH;1:!
7o�!
7!@<-4-<H;.-.;21!H:4?!
7!8�!5K12U!"'!íb6!
7!@<-2<!Z-<2<!
7!@<-4-<H;.-.;21!H:4?!
7!É.;42!=<!9</!
7!fÉ!H;-492<!9:4B<!
7!@-4/A_247>.K.2;21!K<:;.-!
!
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!
!

"#$!

 
                                                           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                       

!"#$% 165 !"-*+2# /0->-3(-5 0%2(-5 $0-2% 

E 9%2#7(-7,# -3 0%7/-0+3% 7"-*+2% 0%2(# $0-2-2# .-5' 1#,#: 
*=4F7C>7 649>7 G6E9E97 – $0-2-2# $-3 $-*#> 7' 72# 7"-*+2# $0-2% 9%<,#F+(# 9%20<(#. 
>#30-#9-"%,#2(#. 7"-*+.. L-3 $"%7#4(-5 0%2(-5 $0-2% >#30-#9-"%)#*% *+ (%*4+<F+ 9%20<(# 7"-*, ,+ 
*+ .+>%(#4$# /0#420<F+(% (% (-7#2' $-(7,0'$)#*'. 
2I6>B?7 649>7 G6E9E97 – $0-2-2# $-3 $-*#> 7+ 7"-* ,-/"-,(+ #9-"%)#*+ (+$7,0'3#0%(# /-"#7,#0+() 
(%"%9# #9(%3 >#30-#9-"%)#*+. L-3 -2#> $0-2-2% 7"-*+2# 7+ 9%.*+6'*' ,%$- 3% ,+0.-#9-"%)#*% 3-"%9# 
(% >#30-#9-"%)#*', 4#.+ -(% 3-1#2% 9%<,#,' -3 +$7,0+.(#> ,+./+0%,'0(#> # .+>%(#4$#> -<,+F+6%, 
9%<,#,' -3 UV 90%4+6%, ,+ 7+ /0-3'D+6+ 2#*+$% ,0%*%6% >#30-#9-"%)#*+. 

 

!"#$% 166 I"%7#4(# # -10(',# 0%2(# $0-2 

 

 

@àGoGÄfL!8G@fG!
àfPfL!qàGP!

äG8GP!
ÅhÅeÅLf8!Ef!
@àÅq�LF8!
8G@hG8L�!
eG,8!

7!e-<=44;94-2.!J.-U9:4B1>.!A!I.91:A!
7!f-K1-<21!>.K.2;21!.H;-1O!ì!K12U!%íb!5A!9</A6!
7!ä.4;.JH;1:!
7!o1/-41=4:<>1?<!
7!,:4?!=<!1=?./2<B.0.!9<-24M!9-1;1HJ<!
7!8�!ì!"#î%!íb!
7!@<-2<!Z-<2<!
7!,:4?!=<!1=?./2<B.0.!9<-24M!9-1;1HJ<!
7!fÉ!H;-492<!9:4B<!
7!@-4/A_247>.K.2;21!K<:;.-!

7!E<3-C21!V<H</21!K<:;.-!
7!�K9-.M21-<21!9-./79-.K<=!5.KA:=1?<6!
7!#U!H:4?!M-<âU!`.91:<!H!<-K<;A-24K!K-._1>4K!
7!"U!H:4?!M-<âU!`.91:<!H!<-K<;A-24K!K-._1>4K!
7!8�!ì!"+!íb!
7!@4:1K.-!>.K.2;24!I.91:4!ì!CA9I1!49.J<-HJ1!Z:4J!
7!@-4/A_247>.K.2;21!K<:;.-!
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!
!

"#%!

Q6;H4 >457IB, 649>7 G6E9E97 HE5B I7?7: 
•!G6E9E97 F4 H4=7H >457IEH   (0,5 @E 1 %) 
•!G6E9E97 F4 >E6H4=>7H >457IEH  (1 @E 2,5 %) 
•!G6E9E97 F4 9;L7H >457IEH   (2,5 @E 4 %) 
•!G6E9E97 F4 9;=7G7H >457IEH   (4 @E 15 %) 
•!>45>B?7 G6E9E97      (15 @E 40 %) 

K%2(# $0-2-2# 7%30D+ 7?+3+F+ 7"-*+2+ ' 0%9"#4#,#. 0%7/-0+3#.%: 

•!+;?E> M4 >457I - -7#5'0%2% (%*.%6+ (%5#1+ $0-2(#> 0%2(# /0+.% .*+7,#.% 9% -32-36' 
-1-0#(7$#> 2-3%. C92-3# 7+ -3 -1#4(-5 #"# "%5%(-5 1+,-(%. 
 

 
!"#$% 167 E92-=+6+ (%5#1% 0%2(-5 $0-2% 

!

•!!=E8 M4 7M8;@>4C;:; - #.% 9%3%,%$ 3% 9%<,#,# /%0(' 10%(' -3 -<,+F+6%, %"# # .-5'F#> 
>+.#*7$#> 0+%$)#*% 7% .%,+0#*%"#.% #9 /-3"-5+ ' $-(,%$,'. I7#. ,-5%, /0+.-<,%2% .%"+ 
/'$-,#(+ (%7,%"+ ' (-7#2-* $-(7,0'$)#*#. G% ,' 720>' 7+ $-0#7,# 7#(,+,#4$# 2-%" – 5+-,+$7,#". 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

!"#$% 168 !"-* 9% #9*+3(%4+6+ (% 0%2(-. $0-2' 
 

•!Q46>4 I64>4 - 7/0+4%2% /0-3#0%6+ 2-3+(+ /%0+ #9 /0-7,-0% 950%3+ $0-9 $0-2(' /"-4' ' 7"-* 
,-/"-,(+ #9-"%)#*+ 3- >#30-#9-"%)#*+. @%0(' 10%(' 1# ,0+1%"- '2#*+$ /-7,%2#,# #9(%3 (#2-% 
,-/"-,(+ #9-"%)#*+ # /0+$0#,# 7"-*+. >#30-#9-"%)#*+. @%0(' 10%(' ,0+1% ,#*+7(- /-2+9%,# (% 
72+ 2+0,#$%"(+ 3#*+"-2+ $0-2% $%- <,- 7' /0-1-*#, #(7,%"%)#*+, /0#$?'4)#, 9%20<+)#, # 30. 
@%0(% 10%(% 7+ 7%7,-*# -3 /-"#.+0#.% .-3#:#$-2%(#> 1#,'.+(7$#> #9-"%)#-(#> ,0%$% 7% 
'"-<$-. -3 %"'.#(#*'.7$+ :-"#*+ #"# 3+1?+ /-"#+,#"+(7$+ :-"#*+ 7% >+.#*7$# 9%2%0+(#. 
/0+$"-/#.%. 
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!
!

"#&!

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 169 @%0(% 10%(% -3 1#,'.+(7$+ ,0%$+ ("#*+2-) # /%(+" 10%(% -3 PE :-"#*+ 

!

•!)E<=E?>4 7ME=4U784 7% ,203#. 7#(,+,7$#. /*+(%.% (/-"#7,#0+(-., /-"#'0+,%(-.) # /"-4%.% 
-3 $%.+(+ 2'(+, #,3.  @0+/-0'4'*+ 7+ #92-=+6+ ' 32% 7"-*% 7% .+='7-1(#. /0+$"%/%6+. /"-4%, 
$%$- 1# 7+ #91*+5"% /-*%2% ,-/"-,(#> .-7,-2%.  

•!S7@6E7ME=4U784 - 2-3-(+/0-/'7(% .+.10%(%. C9"-D+(% *+ .+>%(#4$#. -<,+F+6#.%, 
3+:-0.%)#*%.% $0-2(+ /"-4+, 2#7-$#. # (#7$#. ,+./+0%,'0%.%, ,+ ',#)%*' 2*+,0%, UV 90%$% # 
72#> 207,% /%3%2#(%. G%2#7(- -3 207,+ .%,+0#*%"% >#30-#9-"%)#*+ .-5' 3% 1'3': 

o! !#()')#.$' $*/1(' ,',>*%(' – PVC, FPO, PUR, PE, PP, PVA, TP, EPDM, #):. !"/>/:(/ 4' 
0/"%E9, ?#$4#*%59 4' ,'-%(#.$#, "#5'0' #"# /0)'*'3959 >%"%4)/, (2B9(%$, $9"#*); 

o! H#:*/#7/"%@#/(' $*/1(' )*%$' (% >%7# >#)9,'(% – 4 *%7(#, $/"#.#(%,% >#)9,'(4$' ,%4' 
0/ m2. I>/; 41/5' $*)/4)# # ('0/4)/5%(/4)# (% (#4$#, )',0'*%)9*%,% # 0*# 4)%*'+9, (% 
*%1(#, $*/1/1#,% (',%59 1'39 0*#,5'(9. 

 

!"#$% 170 H%2%0#2%6+ >#30-#9-"%)#-(-5 7"-*% 7% 20'D#. 2%93'>-.  
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!
!

"#'!

 

!"#$% 171 P#*+/?+6+ 1#,'.+(7$>#30-#9-"%)#*+ 

•!34K?7?>7 F=E8 - C787 8; M4@4?4G @4 K?7?7 F=E8;9; 649>E5 G6E94, 4 >48C;KL; 7 >4897K; 
N7@6E7ME=4U7E>7 F=E8, E@ H;N4>7CGE5 @8;=E94:4 7 B?7U484 7>FE=4U78; 7 ?E<=E?>7N 
EFU7=4U784. 34K?7?>7 F=E8 M497F>E E@ <6ENE@>EF?7 G6E94 HED; @4 IB@;: 

o! I% ('0*/-/:%( $*/1: /: (%4#0% />"9)%$% (16-32 mm) :'>B#(' 4"/5% (%5,%+' 5 cm, 
o! I% 0*/-/:%( $*/1 – /: $%,'(#- 0"/.% ((% 4"/59 0#5'4$% #"# (% 0/:"/2@#,% /: ;9,' #"# 

0"%4)#$') #"# $'*%,#.$#- 0"/.#@% 9 @','()(/, ,/*)9 (% >')/(4$/5 0/:"/7#. 
 

 
!"#$% 172 H%<,#,% >#30-#9-"%)#*+ 

;-/"-,(-#9-"%)#-(# 7"-* (% 0%2(#. $0-2-2#.% .-D+ 3% 1'3+ $"%7#4%( - -3 *+3(+ 207,+ .%,+0#*%"%, 
#"# $-.1#(%)#*% 2#<+ 207,% ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"%. 

 
!"#$% 173 I"%7#4%( 0%2%( $0-2 

"U! o1/-41=4:<>1?<!
#U! 8.:.HJ49HJ1!;19:431!
$U! àAZ21!9-4V1:!4/!lm!
%U! ,:4?!4/!lm!
&U! ,:4?!4/!lm!
'U! @<-2<!Z-<2<!
(U! q42H;-AJ>1?<!4/!B.:1B24M!:1K<!
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!
!

"#(!

 
!"#$% 174 O%2%( $0-2 – ,-/"-,(% #9-"%)#*% -3 $-.1#(%)#*+ MW # XPS 

!

H0"- 4+7,- /-*%2?'*+ 7+ /-,0+1% 9% F4>4U78B 649>7N G6E9E94, # ,- #9 7?+3+F#> 0%9"-5%: 

•!MIE5 M4F?468;=7N ?;N>E=E5784 B564@:;,  
•!MIE5 @E?6484=7N G6E9>7N F7F?;H4,  
•!MIE5 64M=7C7?7N EK?;L;:4 F=E8;94 N7@6E7ME=4U78; 7 <EFA;@7C>; <E849; UB6;:4 9E@;, 
•!MIE5 >;<67G=4@>7N 4G?79>EF?7 >4 G6E9E97H4, G4E K?E FB B564@:4 F4?;=7?FG7N, 64@78FG7N 
7 TV 4>?;>4, 7H<6E97ME94>7N FBK7=4, 6EK?7A4, 7 GE>F?6BGU784 GE87H4 F; EK?;LB8B G6E9>; 
H;HI64>;. 

!2+ /-7?+3#)+ -2%$2#> %$,#2(-7,# ,+<$- .-5' 3% 7+ #7/0%2+ 1+9 2+F#> 9%>2%,%. !"-*+2# 9% #9-"%)#*' 
0%2(-5 $0-2% 7' - -7#. 9%20<(-5 9%<,#,(-5% 7"-*% - 91#*+(# # (+/0#7,'/%4(#, /% *+ $-(,0-"% /-*+3#(#> 
7"-*+2% # ',20=#2%6+ -<,+F+6% 20"- ,+<$-, 5-,-2- (+.-5'F+. L%3% 7+ (+3-7,%)# -,$0#*', ,0+1% 3% 7+ 
-1%2# 3+,%?%( /0+5"+3 # '7,%(-2# 6#>-2 '90-$, ,+ (%$-( ,-5% #90%3# /0-*+$%, 7%(%)#*+. 

QE849; 5A797U4 7 <=78;F>7 >4 B>B?64K:7H <E96K7>4H4 0'1(#> 3#*+"-2% $0-2% 0+9'",%, 7' 
$-(3+(9%)#*+ 2-3+(+ /%0+ (% /-30'4*#.% ,-/"-,(#> .-7,-2% #"# /-2+F%(+ 2"%D(-7,# .%,+0#*%"% 
91-5 -<,+F+6% >#30-#9-"%)#*+ $0-2%.  

B%*4+<F% *+ <E8494 <6E<BK?4:; 9E@;. I2- -<,+F+6+ '-4%2%.- ,+$ ' ,0+(',$' $%3% *+ 2-3% /0-30"% 
$0-9 72+ 7"-*+2+ 0%2(-5 $0-2% # /-4+"% 3%) 2"%D# '(',0%<6' /-20<#(' 7,0-/%. A*+7,- /0-3-0% 2-3+ 
$0-9 >#30-#9-"%)#-(# 7"-* 5-,-2- *+ (+.-5'F+ '7,%(-2#,#. H-3% '"%7$-. #7/-3 9%20<(-5 
>#30-#9-"%)#-(-5 7"-*% ,0%D# # (%"%9# /', # $0-9 -7,%"+ 7"-*+2+. B% 72-. /',' -2"%D# # 
,-/"-,(-#9-"%)#-(# 7"-* $-.+ 7+ ' ,-. 7"'4%*' 7.%6'*+ /0+32#=+(% '"-5% (-7#. +$7,0'3#0%(-5 
/-"#7,#0+(%), % 2+"#$# /0-1"+.# 7' # 7% #7'<#2%6+. -2-5 7"-*% (%$-( #92+3+(+ 7%(%)#*+ 
>#30-#9-"%)#-(-5 7"-*%. @0-1"+. .-D+ 3% 7+ 0#*+<# #92-=+6+. -390%4(#$% $-*# F+ -.-5'F%2%,# 
#7'<#2%6+ $-(7,0'$)#*+ # (%$-( 7%(%)#*+, -3(-7(- /0%2#"(#*+ #9.*+(-. 72#> -<,+F+(#> 7"-*+2% 
$0-2% /% ,%$- # (%2"%D+(+ ,-/"-,(+ #9-"%)#*+ ' $-*-* 7+ 9%30D%2% (%*2+F# 3#- 2-3+. G% -,$0#2%6+ 
.*+7,% )'0+6% 2-3+ (%*1-?+ *+ 3% 7+ $-0#7,+ IC-$%.+0+. 

 

 
!"#$% 175 K,$0#2%6+ .*+7,% )'0+6% 2-3+ (% 0%2(-. $0-2' $-0#<D+6+. IC-,+0.-50%:#*+ 

!

"U! o1/-41=4:<>1?<!
#U! 8.:.HJ49HJ1!;19:431!
$U! @<-4-<H;.-.;21!H:4?!ì!H;<J:.21!34<:!
%U! àAZ21!9-4V1:!4/!lm!
&U! pk\!
'U! ,:4?!4/!lm!
(U! ,:4?!=<!1=?./2<B<3<0.!xéèvêy}ï}Ñ}yèv!
)U! fÉ724H13<!9:4B<!
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!
!

"#)!

5    (32'"/(&" !)$2Q" Q2#$0P" ( O"$"%" 

 
;-/"-,(% #9-"%)#*% 7,0-/% /-30'.% # 5%0%D%, -3(-7(- 7,0-/% /0+.% (+50#*%(-. /0-7,-0' 7% 3-6+ 
7,0%(+ .-D+ 3% 7+ #92+3+ (% 32% (%4#(%: 

•!G4E @7E ?E<=E?>; 7ME=4U78; <E@4, 
•!G4E ?E<=E?>4 7ME=4U784 F4 @E:; F?64>; <=EC;. 

E -1% 7"'4%*% /-,0+1(- *+ 2-3#,# 0%4'(% - 7/0+4%2%6' ,-/"-,(#> .-7,-2%. 

@-3 #9(%3 (+50#*%(-5 /-30'.% #92-3# 7+ #7,- $%- # 72%$# /"#2%*'F# /-3, 7%.- <,- -1%2+9(- .-0% 
3% 7%30D# 7"-* ,-/"-,(+ #9-"%)#*+ 3+1?#(+ 10 cm. E 7"'4%*' /0#.*+(+ /-3(-5 50#*%6%, 3+1?#(% 
,-/"-,(+ #9-"%)#*+ #7/-3 7"-*% ' $-*+. 7+ (%"%9+ )#*+2# 50#*%6% .-0% 1#,# 2+F% -3 8 cm. 

E$-"#$- ' /-3' /-7,-*+F+ 950%3+ #9(%3 (+50#*%(-5 /-30'.% (+.% ,-/"-,(+ #9-"%)#*+, 7,0-/-2# 
/-30'.% #9-"'*' 7+ /0#420<F#2%6+. /"-4% ,-/"-,(+ #9-"%)#*+ 7% 3-6+ 7,0%(+ 7,0-/% 
"#*+/?+6+. # ,#/"%6+. ' 7,0-/(' /"-4' /-30'.% ' 3+1?#(# .#( 10 cm. 

 

 

6    (32'"/(&" Q2#" ." )'0  

 
;-/"-,(# 5'1#)# /-3% /0+.% ,"' #9(-7+ /0-7*+4(- 3- 10% '$'/(#> ,-/"-,(#> 5'1#,%$%. L-3 
(-2-50%36# /-3 (% ,"' ,0+1% 3% 7+ ,-/"-,(- #9-"'*+ 7% ,-/"-,(-. #9-"%)#*-. <,- 2+F+ 3+1?#(+, 
3-$ *+ $-3 /-7,-*+F#> 950%3% ,%$2% .*+0% '5"%2(-. +$-(-.7$# (+#7/"%,#2% 91-5 2+F#> 50%=+2#(7$#> 
9%>2%,% $-*# *+ /0%,+. 

C%$- 7' ,-/"-,(# 5'1#)# $0-9 /-3 (% ,"' 0+"%,#2(- .%"# ' /-0+=+6' 7% 5'1#)#.% 30'5#> 3#*+"-2% 
$-(7,0'$)#*+, ,+./+0%,'0% /-3(+ 0%2(# #.% 2+"#$# ',#)%* (% '5-3(-7, 1-0%2$%. G%,- /-3 (% ,"' ,0+1% 
3% 7+ #9-"'*+ 7% ,-/"-,(-. #9-"%)#*-. .#(#.%"(+ 3+1?#(+ 10 cm. 

 

 

7    (32'"/(&" 3(#21" !" 0.0)$"WR, !)$".E 

 
;-/"-,(% #9-"%)#*% 9#3-2% 7% '(',0%<6+ (,-/"+) 7,0%(+ (%*4+<F+ 7+ /0#.*+6'*+ $-3 7?+3+F#> 207,% 
950%3%: 

•!3564@; GE8; F; GE67F?; 678;?GE 7/7=7 G64?GE?648>E, -3(-7(- 950%3+ $-3 $-*#> *+ 1#,(- 3% 7+ 
'(',0%<6# /0-7,-0# 109- 9%50#*', 1+9 (+/-,0+1(-5 ,0-<+6% ,-/"-,(+ +(+05#*+ 9% %$'.'"%)#*' 
,-/"-,+ ($%- (/0. L#(- 32-0%(+, /-9-0#<,%, 2*+07$# -1*+$,#, 2#$+(3#)+, # 7".); 

•!*E@ M564@4 M4K?7L;>; GB=?B6>; I4K?7>; 53*+ ,-/"-,(% #9-"%)#*% (+ .-D+ 3% 7+ #92+3+ 7% 
2%67$+ 7,0%(+ 9#3%. 

I2%* (%4#( #92-=+6% ,-/"-,(+ #9-"%)#*+ #.% (#9 (+3-7,%,%$%, # ,-:  

•!109 5'1#,%$ ,-/"-,+ (%$-( /0+7,%($% 50#*%6%, 91-5 4+5% *+ -1%2+9(% /0#.*+(% /%0(+ 10%(+ 
(/%0-(+/0-/'7(-7, 50%=+2#(7$-5 3#*+"%); 

•!4+7,% /-*%2% $-(3+(9% (% 9#3(-* 0%2(# 7% '(',0%<6+ 7,0%(+ #7/-3 7"-*% ,-/"-,(+ #9-"%)#*+, # 
,- 91-5 (+/-2-?(-5 /-"-D%*% ,-/"-,(+ #9-"%)#*+ # ' ?+,(-. # ' 9#.7$-. /+0#-3'; 

•!-/%7(-7, -3 /-*%2+ 10-*(#> ,-/"-,(#> .-7,-2%; 

•!9#.# (+.% %$'.'"%)#*+ ,-/"-,+, % /0#7',(# 7' 2+"#$# (%/-(# ' 50%=+2#(7$-. 3#*+"', <,- 
/-5-3'*+ 6+(-. '109%(-. /0-/%3%6'; % ?+,# 3-"%9# 3- /0+$-.*+0(-5 9%50#*%2%6% 9#3-2%, <,- 
3-/0#(-7# /-*%4%(-. # /0-3'D+(-. -,/'<,%6' ,-/"-,+ ,-$-. (-F#. 
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5    ИЗОЛАЦИЈА СТРОПА ПОДРУМА И ГАРАЖА

6    ИЗОЛАЦИЈА ПОДА НА ТЛУ

7    ИЗОЛАЦИЈА ЗИДОВА СА УНУТРАШЊЕ СТРАНE



!
!

"#*!

S"%2(# ,+>(#4$# #9%9-2 '50%36+ ,-/"-,(+ #9-"%)#*+ 7% '(',0%<6+ 7,0%(+ 72-3# 7+ (% 0*+<%2%6+ 
7#7,+.% $-*# 7/0+4%2% /0-3#0%6+ 2-3+(+ /%0+ #9 '(',0%<6+5 ' 2%67$# /0-7,-0 ' 9#.7$-. /+0#-3'. 
H0"- 4+7,- 7+ /0-3-0 2-3+(+ /%0+ 7/0+4%2% /-7,%2?%6+. /%0(+ 10%(+ 3#0+$,(- #7/-3 7"-*% 
'(',0%<6+5 .%",+0%, (% 7"-* ,-/"-,(- #9-"%)#*+, ,%$- 3% 7' # 7"-* ,-/"-,(+ #9-"%)#*+ # (-7#2# 7"-* 
9%<,#F+(# -3 /0-3-0% (# /-7?+3#4(- $-(3+(9%)#*+) 2-3+(+ /%0+. 

C92-=+6+ /%0(+ 10%(+ ' -1"#$' 7/+)#*%"(#> :-"#*% ,+-0+,7$# *+ 20"- 3-10- 0*+<+6+, %"# ' /0%$7# 
7+ 20"- ,+<$- /-7,#D+ 9%/,#2%6+ -3(-7(- #91*+5%2%6+ .+>%(#4$#> -<,+F+6% /%0(+ 10%(+. 
A+=',#., 4%$ # $%3% 7+ -3"#4(- :'($)#-(#0%6+ /%0(+ 10%(+ /-7,#5(+, #7$'7,2- /-$%9'*+ 3% 20"- 
4+7,- 3-"%9# 3- (+/-D+?(-5 /-2+F%6% 0+"%,#2(+ 2"%D(-7,# '(',0%<6+5 2%93'>% # /-5-0<%6% 
'(',0%<6+ .#$0-$"#.+ /0-7,-0%, 91-5 (+3-7,%,$% 7#7,+.% 9% -32-=+6+ 2#<$% 2-3+(+ /%0+ ' 
9#.7$-. 0%93-1?', $%3% *+ /0#0-3(% 2+(,#"%)#*% -50%(#4+(%. 

E /-30'4*#.% 7% >"%3(#. $"#.%,7$#. '7"-2#.%, ,+./+0%,'0% 9#3-2% F+ ,-$-. 7+9-(+ 50#*%6% 1#,# 
9(%,(- (#D% %$- *+ 9#3 #9-"-2%( 7% '(',0%<6+ 7,0%(+, ' -3(-7' (% 7#,'%)#*' $%3% *+ #9-"-2%( 7% 
2%67$+ 7,0%(+ #"# $%3% *+ #9-"%)#*% ' 70+3#(#. 

@%0-(+/0-/'7(# 7"-* /-7?+3#4(- F+ 3% 7/0#*+4# # #7'<#2%6+ $-(7,0'$)#*+ /0+.% '(',0% (' /0-7,-0 
950%3+), <,- F+ '9 2"%5' /0-'90-$-2%(' $#<-. (7% 2%67$+ 7,0%(+) /0-'90-$-2%,# /-2+F%6+ 7%30D%*% 
2"%5+ ' 2%67$-. 9#3'. @%0-(+/0-/'7(# 7"-* .-D+ 3% 7+ #92+3+ (% 32% (%4#(%: 

•!$-0#<F+6+. /%0-/0-/'7(-5 ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"% ((/0. .#(+0%"(+ 2'(+, 
/0#0-3(#> .%,+0#*%"% $%- <,- *+ -24*% 2'(%, /0-#92-3# -3 %+0-5+"%, #,3.) ' $-.1#(%)#*# 7% 
/%0(-. 10%(-. (/%0-(+/0-/'7(#. :-"#*%.%); 

•!$-0#<F+6+. /%0-(+/0-/'7(-5 ,-/"-,(-#9-"%)#-(-5 .%,+0#*%"% ((/0. PUR, XPS, F+"#*%7,- 
7,%$"-, VIP /%(+"#"+, #,3.) 

E 7"'4%*+2#.% 7#7,+.% ,-/"-,(+ #9-"%)#*+ 7% '(',0%<6+ 7,0%(+, /-7,-*# /0-1"+. /-*%2+ ,-/"-,(#> 
.-7,-2% (% 7'3%0#.% '(',0%<6#> # 2%67$#> 9#3-2% ,+ 2%67$#> 9#3-2%, /-3-2% # 7,0-/-2%. L%$- 1# 
7+ 7.%6#"% <,+,% (% 50%=+2#(7$#. 3#*+"-2#.% 950%3+, 0%92#*+(# 7' 10-*(# 3+,%?# $-*# 7.%6'*' 
',#)%* ,-/"-,(#> .-7,-2%, '9 '7"-2 3% 7+ /0%2#"(- #92+3'.  

 

 

!"#$% 176 @0#.*+0# /-*%2+ ,-/"-,(#> .-7,-2% $-3 #9-"%)#*+ 9#3-2% 7% '(',0%<6+ 7,0%(+ 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 H%$'.7$# #9-"%)#-(# /%(+"# :'($)#-(#<' /- /0#()#/' ,+0.-7 1-)+, -3(-7(- 9% (#9%$ $-+:#)#*+(%, ,-/"-,(+ 
/0-2-3?#2-7,# 9%7"'D%( *+ 2%$'., % (+ /-0-9(% 2%93'<%7,% 7,0'$,'0% $%- $-3 7,%(3%03(#> #9-"%)#-(#> .%,+0#*%"%. I2# 
/%(+"# /0-#92-3+ 7+ -3 /-0-9(#> .%,+0#*%"% /-/', /"-4% -3 /0+7-2%(#> /0%<$%7,#> .%,+0#*%"%, 7,%$"+(#> 2"%$%(% #"# 
-05%(7$#> /*+(%. I2+ /"-4+ 7+ /-,-. -1%2#*%*' 9%/+4%F+(-. (+/0-/'7(-. :-"#*-., '9 /0+,>-3(- 2%$'.#0%6+. 
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!
!

"$+!

 

!"#$% 177 @0#.*+0# /0%2#"(-5 0*+<%2%6% 3+,%?% #9-"%)#*+ 7% '(',0%<6+ 7,0%(+ ' 720>' #91*+5%2%6% ,-/"-,(#> 
.-7,-2% 

 

 

!"#$% 178 O%9"#4#,# (%4#(# /-7,%2?%6% /%0(+ 10%(+ 

�2;.M-1H<2<!9<-2<!Z-<2<!

G/34?.2<!9<-2<!Z-<2<!
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!
!

"$"!

 

!"#$% 179 ;+./+0%,'0+ 7"-*+2% 9#3% $-3 0%9"#4#,#> /-"-F%*% ,-/"-,(+ #9-"%)#*+ 

 

!"#$% 180 @0#.*+0# "-<+5 0*+<+6% 3+,%?% #9-"%)#*+ 9#3% 7% '(',0%<6+ 7,0%(+ 

L-3 #92-=+6% #9-"%)#*+ 7% '(',0%<6+ 7,0%(+ 9#3-2%, -7#. (%2+3+(#> /0-1"+.% ,0+1% 3% 7+ 2-3# 
0%4'(% # - 7?+3+F#. /-,+()#*%"(#. /0-1"+.#.%: 

•!C(:#",0%)#*% 2%93'>% $-*# '"%9# #9% 7"-*% ,-/"-,(- #9-"%)#*+ $0-9 /'$-,#(+ # <'/?#(+ 
(-7#2-5 2%67$-5 9#3%, $%- # $0-9 (+9%/,#2+(+ 3#*+"-2+ 7#7,+.% '(',0%<6+ ,-/"-,(+ 
#9-"%)#*+, .-D+ 9(%4%*(- /-2+F%,# $-+:#)#*+(, /0-"%7$% ,-/"-,+ (U) -3(-7(- /-2+F%,# 
,-/"-,(+ 5'1#,$+ 950%3+. G1-5 ,-5% 7+ #92-3# 2%93'<(- (+/0-/'7(% 10%(% # ,- ' -1"#$': 

o! *'0%*%)9*(/; ,%")'*% 4% 9(9)*%2+' 4)*%(' 1%+4$/; 7#:%; 
o! $/()#(9#*%(/; 7%0)#1%+% 4%,/B'0B#1#, )*%$%,% 41#- 40/5'1% />"/;' ;#04-

$%*)/(4$#- 0"/.%, 0/4)%1B'(#, (% 4"/5 .1*4)' )/0"/)(/ #7/"%@#5' (,'G94/>(/ # 4% 
7#:/1#,%, 4)*/0/1#,%, 0/:/1#,%, /)1/*#,% # 41#, 0*/:/*#,%); 

o! $/()#(9#*%(/; 7%0)#1%+% 4%,/B'0B#1#, )*%$%,% 41#- 40/5'1% 7%1*2(' />"/;' 
;#04$%*)/(4$#- 0"/.% (,'G94/>(/ # 4% 7#:/1#,%, 4)*/0/1#,%, 0/:/1#,%, /)1/*#,% 
# 41#, 0*/:/*#,%); 

o! /:1/5'(/; 4"/5% 0%*(' >*%(' 7%0)#1'(/; (% 41#, 40/5'1#,% # $/()%$)#,% 4% 
/$/"(#, ;*%G'1#(4$#, '"','()#,%. 
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!
!

"$#!

 

•!L%$- 1# 7+ 7.%6#- 0#9#$ -3 $-(3+(9%)#*+ 2-3+(+ /%0+ (% >"%3(#. /-20<#(%.% 2%67$#> 
9#3-2%, /-,0+1(- *+ (% ,-/"-* 7,0%(# ,-/"-,(+ #9-"%)#*+ 72%$%$- #92+7,# 7"-* 9% $-(,0-"' 
/0-"%9% 2-3+(+ /%0+ $0-9 $-(7,0'$)#*'. !.%6+6+ $-"#4#(+ ,-/"-5 2%93'>% #9% 7"-*% ,-/"-,(+ 
#9-"%)#*+, % ,#.+ # 2-3+(+ /%0+ ' $-(7,0'$)#*#, .-D+ 3% 7+ /-7,#5(+ (% 7?+3+F+ (%4#(+: 

o! />%1#)# 7%0)#1%+' 41#- 40/5(#@% #7,'G9 ;#04-$%*)/(4$#- 0"/.% />"/;' # /$/"(#- 
7#:/1%, 4)*/0/1% # 0/:/1%; 

o! 41'4)# >*/5 0*/:/*% #(4)%"%@#5% (% ,#(#,9,; 
o! #71'4)# 7%0)#1%+' /$/ 0*/>/5%, $%/ 2)/ 49 $%(%"#7%@#/(' # 1/:/1/:(' @#5'1#, 

$/*#23'+', '$40%(:#*%593#- 05'(%. 

R/7-"',(- (#*+ /0+/-0'4?#2- 3% 7+ ,+0.-#9-"%)#*% '50%='*+ 7% '(',0%<6+ 7,0%(+ 9#3-2% %$- ,# 
9#3-2#: 

•!#.%*' /0-1"+.+ 7% $-(3+(9%)#*-. 2-3+(+ /%0+ #/#"# 0%7,-. 5?#2#)% # /"#*+7(#. !94GE 
<EF?E84:; 9=45; B <EF?E8;L7H M7@E97H4 <E?6;I>E 8; 678;K7?7 (F4>764?7) <678; B564@:; 
?E<=E?>; 7ME=4U78;; 

•!#.%*' /0-1"+.+ 91-5 $%/#"%0(-5 '/#*%6% (/-39+.(+ 2-3+) #"# )'0+6% $0-2% #"# D"#*+1-2% # 
-"'$%, #"# 30'5+ /0-1"+.+ 2+9%(+ '9 2"%5'.  

E50%36% ,-/"-,(+ #9-"%)#*+ 7% '(',0%<6+ 7,0%(+ .-D+ 3% 7+ 7/0-2+3+ ,+$ (%$-( /-,/'(-5 
#7'<#2%6% 2"%D(#> .*+7,% # -37,0%6#2%6% 5?#2#)% #"# /"#*+7(#. E 7'/0-,(-. 7+ 91-5 #92+3+(+ 
/%0(+ 10%(+ $-(7,0'$)#*% (+F+ .-F# #7'<#,# /0+.% '(',0%<6+. /0-7,-0', /% F+ 7+ /0-1"+. 
/0+(#*+,# # (% (-2-#92+3+(+ 7"-*+2+ '(',0%<6+ #9-"%)#*+.  

 

@-7,'/%$ -3(-7(- $-0%)# $-*+ *+ /-,0+1(- #92+7,# /0#*+ '50%36+ '(',0%<6+ #9-"%)#*+ 9#3-2% 7' 
7?+3+F#: 

•!BG=4:4:; <6EME64, 
•!BG=4:4:; 64@784?E64, 
•!M4<B:494:; >7K; 64@784?E64 4GE 8; HE5BL; 7 <E?6;I>E, 

•!BG=4:4:; ?4<;?4, 
•!EI784:; H4=?;64 4GE 8; B =EK;H F?4:B, 
•!BG=4:4:; <EF?E8;L; IE8; B F=BC48B @4 F; 64@7 E BA4>E8 IE87 (<46E>;<6E<BF>E8 IE87), 
•!BG=4:4:; 57<F4>7N EI=E54, 
•!<EIEAK4:; G464G?;67F?7G4 <E@=E5; (4@N;M78; >4 <E@=E5B) F4 “<67H;6” <6;H4M7H4, 
•!<6E@BD;:; 7>F?4=4U784 (;=;G?67C>7N, 9E@E9E@>;, G4>4=7M4U7E>7N), 
•!7ME=E94:; U78;97 64M9E@4 56784:4 4GE >7FB 7ME=E94>; 7=7 F; >; H78;:48B <67=7GEH 
EI>E9; M564@;, 

•!68;K494:; @;?4A4 F<E8;94 94:FGE5 M7@4 7 F?6E<4 (>46EC7?E 4GE F; 64@7 E <6EIE8B @69;>7N 
56;@4 7=7 C;=7C>7N 56;@4), 

•!68;K494:; @;?4A4 F4F?494 B>B?64K:7N 7 94:FG7N M7@E94 E@>EF>E @94 94:FG4 M7@4. 
 
 
!

!

!

!

 
 
 
 
 
 
 

132 Декарбонизација енергетског сектора у Босни и Херцеговини



!
!

"$$!

 
 
 
 

 

 

 

 

 

!
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!"#$% 181 @0#.*+0 /-7,%2?%6% '(',0%<6+ #9-"%)#*+ -3 .#(+0%"(+ 2'(+ (% 302+(' /-3$-(7,0'$)#*' 
 

 

 

 

 

 

 

 

!"#$% 182 !/+)#*%"(+ ,-/"-,(-#9-"%)#-(+ /"-4+ 7% #(,+50#7%(#. 9%20<(#. 7"-*+. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$% 183 @0#.*+0 '(',0%<6+ #9-"%)#*+ 9#3-2% 7% 2%$'.-#9-"%)#-(#. /"-4%.% (% .+,%"(-* /-3$-(7,0'$)#*# 
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!
!

"$%!

B% ,0D#<,' /-7,-*+ # 5-,-2+ ,-/"-,(-#9-"%)#-(+ /"-4+ $-*+ #.%*' #(,+50#7%(' 9%20<(' -10%3', $%- 
(/0. #(,+50#7%(+ 5#/7$%0,-(7$+ /"-4+. L-3 -2%$2#> /"-4% -1#4(- 7' 0#*+<+(# ,#/7$# +"+.+(,# 9% 
(%7,%2%$ -3(-7(- /0+$"-/ -2#> /"-4%.  

E (-2#*+ 20#*+.+ 0%92#*+(# 7' 7#7,+.# '(',0%<6+ ,-/"-,(+ #9-"%)#*+ $-*# -.-5'F'*' *+3(-7,%2(#*+ 
#92-=+6+, # ,- ' 7"'4%*+2#.% # .+$%(+ # $0',+ #9-"%)#*+ 7 #(,+50#7%(-. /%0(-. 10%(-., %"# # 
-32-*+(-. /%0(-. 10%(-. (:-"#*-.). K%3# 7+ - 7#7,+.' /"%7,#4(#> ,+"+7$-/7$#> 3#7,%()+0% $-*# 
-.-5'F'*' 109' '50%36', 3#0+$,(- (% /-7,-*+F# 9#3 #"# ' .+,%"(+ 2-3#"#)+. 

 
!"#$% 184 E92-=+6+ '(',0%<6+ #9-"%)#*+ /0#.*+(-. ,+"+7$-/7$#> $"#$-$"%$ 3#7,%()+0% 

!

!

!

!

!

!

!

!

!
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!
!

"$&!

8   )2Q'2).( P2!)21( 

 
;-/"-,(# .-7,-2# 7' .%6% /-30'4*% ' -.-,%4' 50#*%(-5 3#*+"% 950%3+ $0-9 $-*+ *+ ,-/"-,(# ,-$ ' 
-3(-7' (% 30'5+ 3#*+"-2+ -.-,%4% /-2+F%(, 91-5 /0-.*+(+ .%,+0#*%"%, 3+1?#(+ #"# 5+-.+,0#*+ 
50%=+2#(7$-5 3#*+"%. @-*%2?'*' 7+ (% 50%(#4(#. /-30'4*#.%, /0+5#1#.%, ,%4$%7,#. /0-1-*#.% # 
30'5#. (+'-1#4%*+(#. 3#*+"-2#.% -.-,%4% 950%3+.  

;-/"-,(# .-7,-2# /0+37,%2?%*' 3-3%,(+ ,-/"-,(+ 5'1#,$+ # (%9#2%*' 7+ "#(#*7$#. #/#"# ,%4$%7,#. 
,-/"-,(#. 5'1#)#.%. E9 ,-, ' /-30'4*#.% ,-/"-,(#> .-7,-2% *%2?%*' 7+ ,-/"-,(% -7"%1?+6% -.-,%4% 
950%3+, <,- .-D+ 3-2+7,# 3- -0-<%2%6% # /-,+()#*%"(#> 50%=+2#(7$#> <,+,%, % ' '7"-2#.% 3-3%,(+ 
2"%5+ .-D+ 3-F# 3- /-*%2+ /"#*+7(# # 5?#2#)% ' /0-7,-0#*%.% 9% 1-0%2%$, <,- 7,2%0% (+930%2' 
.#$0-$"#.' 9% ?'3+. 

;-/"-,(+ .-7,-2+ (% 2+F #92+3+(#. :%7%3%.% (%*"%$<+ *+ -,$0#,# 7(#.%6+. '9 /0#.*+(' IC-
,+0.-50%:#*+. 

 

 
!"#$% 185 @0#.*+0 "#(#*7$#> ,-/"-,(#> .-7,-2% 

!

 
!"#$% 186 @0#.*+0 ,%4$%7,#> ,-/"-,(#> .-7,-2% 

!

135ТЕХНИЧКИ ПРИРУЧНИК ЗА ПРОВОЂЕЊЕ МЈЕРА ЕНЕРГЕТСКЕ ЕФИКАСНОСТИ НА СТАМБЕНИМ ЗГРАДАМА 
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8    ТОПЛОТНИ МОСТОВИ



!
!

"$'!

;-/"-,(+ .-7,-2+ .-D+.- /-3#*+"#,# # /0+.% /-30'4*#.% 950%3+ (% $-*#.% (%7,%*': 

•!5;EH;?678FG7 ?E<=E?>7 HEF?E97 $-*# 7' '7"-2?+(# (+,#/#4(#. -1"#$-., % -1#4(- 7+ *%2?%*' 
(% '5"-2#.% 950%3% # .*+7,#.% /0-.*+(+ 3+1?#(+ 50%=+2#(7$#> +"+.+(%,%; 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$% 187 S+-.+,0#*7$# ,-/"-,(# .-7, 

•!?E<=E?>7 HEF?E97 BF=E9A;>7 H4?;6784=EH, (%7,%"# (% /-30'4*#.% 53*+ 7+ 7/%*%*' # 7%7,%2?%*' 
0%9"#4#,# .%,+0#*%"#; 

•!*EHI7>E94>7  ?E<=E?>7 HEF?E97 $-*# (%7,%*' (% 3#*+"-2#.% 950%3% 53*+ 7+ 7*+3#6'*' /0-.*+(+ 
-1"#$% # .%,+0#*%"%, $-(9-"(# 1%"$-(#, # 7"#4(% “>"%3(% 0+10%” $-*% /0-3#0' $0-9 ,-/"-,(# 
-.-,%4; 

!"#$% 188 ;-/"-,(# .-7,-2# (%7,%"# 91-5 7'4+?%2%6% 0%9"#4#,#> .%,+0#*%"% 

!

!

!

 

 

 

 

 

 

                                                              
!"#$% 189 I-.1#(-2%(# ,-/"-,(# .-7, 
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!
!

"$(!

!

•!GE>F?6BG?79>7 ?E<=E?>7 HEF?E97 $-3 $-*#> 7+ -.-,%4 950%3+ /0+$#3% 91-5 /0-1-*% (-7#2+ 
$-(7,0'$)#*+, (/0. /0+$#3 #92%(% /-7,%2?+(+ ,-/"-,(+ #9-"%)#*+ -1-3(-5 9#3% # #9(',0% 
/-7,%2?+(+ ,-/"-,(+ #9-"%)#*+ /-3% (% ,"'. A-5' 3% 7+ 7+ 7.%,0%*' # /-3207,-. $-.1#(-2%(#> 
,-/"-,(#> .-7,-2%. 

 

 
!"#$% 190 I-(7,0'$,#2(# ,-/"-,(# .-7,-2#  

 

•!94M@BK>7 (GE>9;G?79>7) HEF?E97 $-*# 7+ -3(-7+ (% 5'1#,$+ ,-/"-,+ '7?+3 (+$-(,0-"#7%(-5 
/0-/'>#2%6% $0-9 9%9-0+ /0-9-0%; 

 

 
!"#$% 191 J%93'<(# ,-/"-,(# .-7,-2# 

!

•!?E<=E?>7 HEF?E97 BF=E9A;>7 B>B?64K:EH EGE=7>EH $-3 $-*#> 7' 5'1#)# ,-/"-,+ '7"-2?+(# 
/-*%4%(#. 9%50#*%2%6+. /-*+3#(#> .*+7,% (% -.-,%4' 950%3+ ((/0. 0%3#*%,-0 #7/-3 /0-9-0%). 
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!
!

"$)!

J+3(- -3 (%*4+<F#> .*+7,% 9% /-*%2' ,-/"-,(#> .-7,-2% 7' 1%"$-(# #"# #7,'0+(+ ,+0%7+. L-3 
(-2-50%36# *+ (%*1-?+ -3.%> /0#.#*+(#,# +"+.+(,+ 9% /0+$#3 ,-/"-,(-5 .-7,% (% 1%"$-(#.%, 3-$ 
*+ $-3 /-7,-*+F#> 950%3% (-2' ,-/"-,(' #9-"%)#*' (%*1-?+ #92+7,# 7% ,0# 7,0%(+ 1%"$-(7$+ /"-4+ # 
/-2+9%,# *+ 7% ,-/"-,(-. #9-"%)#*-. 9#3-2%. 

 

 
!"#$% 192 ;+0.-50%:#*% 0%9"#4#,#> 0*+<+6% ,-/"-,(#> .-7,-2% $-3 1%"$-(% 

 

 

!"#$% 193 @0#.*+(% +"+.+(%,% 9% /0+$#3 ,-/"-,(#> .-7,-2% (% 1%"$-(#.% 

!

"U! q42;12A1-<2<!9:4B<!
#U! Å:.K.2<;!=<!9-.J1/!;49:4;24M!K4H;<!
$U! 849:4;2<!1=4:<>1?<!H<!/31?.!H;-<2.!
%U! 849:4;2<!1=4:<>1?<!H<!;-1!H;-<2.!
&U! G/3<?<0.!J42H;-AJ>1?.!
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!
!

"$*!

K%9"-5 /-*%2+ ,-/"-,(#> .-7,-2% .-D+ 1#,# (+/0%2#"(- #92+3+(% 2+9% 0%9"#4#,#> -,2-0% (/0-9-0%, 
20%,%). 

 

 

!"#$% 194 ;-/"-,(# .-7, 91-5 (+/0%2#"(+ '50%36+ /0-9-0% # 2+9+ 7% 9#3-. 

!

 

!"#$% 195 @0%2#"(% '50%36% /0-9-0% # #91*+5%2%6+ /-*%2+ ,-/"-,(-5 .-7,% 
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!
!

"%+!

G50%3% $-*% 7+ 9%50#*%2% (% ,+./+0%,'0' 2#<' -3 12°C .-0% 1#,# /0-*+$,-2%(% # #950%=+(% (% ,%$%2 
(%4#( 3% ',#)%* ,-/"-,(#> .-7,-2% (% 5-3#<6' /-,0+1(' ,-/"-,(' +(+05#*' 9% 50#*%6+ 1'3+ <,- 
.%6#, ,+ 3% (+ 3-"%9# 3- /-*%2+ 50%=+2#(7$#> <,+,% ' 2#3' '(',0%<6+ #"# 2%67$+ /-20<#(7$+ 
$-(3+(9%)#*+ ' /0-*+$,(#. '7"-2#.% $-0#<F+6% /0-7,-0% 950%3+.  

 

 

 

 

 

 

 

 

 

 
 

 

!"#$% 196 @0#.*+0 ,-/"-,(-5 .-7,% $-3 1%"$-(% 
 

 

 

 
!"#$% 197 @0#.*+0 ,-/"-,(-5 .-7,% $-3 1%"$-(7$#> 20%,% 

 

L%$- 1# 7+ #91*+5"# ,-/"-,(# .-7,-2#, ' +(,#,+,7$#. /0%2#"(#)#.% - .#(#.%"(#. ,+>(#4$#. 
9%>,*+2#.% 9% +(+05+,7$+ $%0%$,+0#7,#$+ 950%3% 3%, *+ $%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2%. 
I2%* $%,%"-5 /0#$%9%( *+ ' (%7,%2$' ,+$7,%. 

!
o:</21!<-K1-<24Z.;42HJ1!.:.K.2<;!1H94/!Z<:J42HJ1O!3-<;<!

!
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!
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!
!

"%#!
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!
!

"%%!

 
!"#$% 198 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!

"%&!

 
!"#$% 199 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!

"%'!

 
!"#$% 200 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!

"%(!

 
!"#$% 201 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!

"%)!

 

!"#$% 202 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!
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!"#$% 203 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!

"&+!

 

!"#$% 204 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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!
!

"&"!

 

!"#$% 205 I%,%"-5 3-10#> 0*+<+6% ,-/"-,(#> .-7,-2% 
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МЈЕРЕ НА 
ТЕХНИЧКИМ 
СИСТЕМИ 
ЗГРАДЕ

ц.





!
!

"&&!

 

1.  012# 
!

E5-3(- '50#*%(+ /0-7,-0#*+ # 0%7/-"-D#2-7, /-,0-<(+ ,-/"+ 2-3+ 7' (+-/>-3(# +"+.+(,# 
'7/-7,%2?%6% -35-2%0%*'F+5 ,-/"-,(-5 $-.:-0%. L%$- 1# 7+ ,-/"-,(# $-.:-0 -1+91#*+3#- (% 
(%*/-2-?(#*# # -$-"#(7$# /0#>2%,?#2 (%4#(, /-,0+1(- *+ 3% 7+ '50%3+ 7%20+.+(# 7#7,+.# 50#*%6% 
$-*#.% *+ /-,0+1(- .(-5- .%6+ +(+05+(%,% ' -3(-7' (% 7,%0+ (++$-(-.#4(+ 7#7,+.+. B% ,%* (%4#( 
/-7,#D' 7+ 9(%4%*(+ '<,+3+ ' (-2)' '9 2+F# ,-/"-,(# $-.:-0, .%6+ +.#7#*+ 9%5%='*'F#> .%,+0#*% # 
/-20%, #(2+7,#)#*+ (%$-( (+$-"#$- 5-3#(%. 

!#7,+.%,7$% 9%.*+(% /-7,-*+F#> 7#7,+.% 50#*%6% (%"%D+ 72+-1'>2%,(' 7%(%)#*' )*+"-$'/(+ 950%3+. 
;+$ (%$-( ,-5% 7+ (-2# $-,%- 3#.+(9#-(#0%, 9% ,-/"-,(+ /-,0+1+ 950%3+ (%$-( 7%(%)#*+. 8-92-?+(+ 
20#*+3(-7,# +.#7#*% 4207,#> 4+7,#)% ' 2%93'> *+3(-. 5-3#<6+ /0-2*+0%2% 3#.6%4%0. H0#*+3(-7,# 
/%0%.+,%0% 3-1#2+(+ /0#"#$-. /-0+=+6% 7,%0-5 # (-2-5 $-,"% /-$%9'*' #7/"%,#2-7, 9%.*+(+ 7,%0-5 
$-,"% 7% (-2#..   

 

 

2.  3"P&,." Q2!)2&,-,O *2)'" !" .21(P 
,.,$O,)!*( ,T(*"!.(&(P *2)'2P 
!

!

G%.*+(-. /-7,-*+F+5, 7,%0-5 $-,"% 7% (-2#. .-5' 7+ '<,+3*+,# 2+"#$+ $-"#4#(+ +(+05#*+. E 7,%.1+(#. 
*+3#(#)%.% /-7,-*+ ,92. 7,%(3%03(# $-,"-2# $-*# +(+05+(,+ (+3-2-?(- +:#$%7(- #7$-0#<F%2%*', ,+ 
7' 91-5 ,-5% /0+2%9#=+(#. G1#0(# #(:-0.%,#2(# /0+5"+3 +(+05+,7$+ +:#$%7(-7,# 0%9"#4#,#> 
$-,"-2% # /+F# 3%, *+ ' (%0+3(-* 7"#)#, 53*+ 7' 7,+/+(# +:#$%7(-7,# $-,"-2% #7$%9%(# ' -3(-7' (% 
3-6' ,-/"-,(' .-F 5-0#2%. !%20+.+(# $-,"-2# 7' .%6#, 4#7,#*# # (+ 7,2%0%*' 1'$' /0# 0%3'.  

 

OE679E *E?=E97 ,J7G4F>EF? (Hd) 

U207,% 5-0#2% L-,"-2# 1+9 0+5'"%)#*+ 65% 

L-,"-2# 3- 50 kW 7% 0'4(-. 0+5'"%)#*-. 68% 

L-,"-2# /0+$- 50 kW 7% 3-10-. 0'4(-. #9-"%)#*-. 72% 

L-,"-2# 3- 175 kW 7% .+>%(#4$-. 0+5'"%)#*-. 75% 

L-,"-2# /0+$- 175 kW 7% 3-10-. .+>%(#4$-. 
0+5'"%)#*-. 

83% 

L-,"-2# (% 0%9"#4#,+ 207,+ 1#-.%7+ 82% - 92% 

;+4(% 5-0#2% L-,"-2# 3- 50 kW 7% 0'4(-. 0+5'"%)#*-. 81% - 85% 

L-,"-2# /0+$- 50 kW 7% %',-.%,7$-. 0+5'"%)#*-. 83% - 90% 

S%7(% 5-0#2% L-,"-2# 3- 100 kW 7% /0#0-3(-. /0-.%*-. 80% - 88% 

L-,"-2# /0+$- 100 kW 7% /0#('3(-. /0-.%*-. 88% - 94% 

B#7$-,+./+0%,'0(# $-,"-2# 95% - 98% 

L-(3+(9%)#-(# $-,"-2# 8- 108% 

;%1+"% 15 @0+5"+3 7,+/+(% +:#$%7(-7,# $-,"-2% ' -3(-7' (% 3-6' ,-/"-,(' .-D 5-0#2% 

!

!
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МЈЕРЕ НА ТЕХНИЧКИМ СИСТЕМИМА ЗГРАДЕ

1    УВОД

2    ЗАМЈЕНА ПОСТОЈЕЋЕГ КОТЛА СА НОВИМ  
ЕНЕРГЕТСКИ ЕФИКАСНИЈИМ КОТЛОМ



!
!

"&'!

@0+/-0'$+: 
•!A/)*'>(/ 5' /:%>*%)# $/)%/ $/5# /0)#,%"(/ #4$/*#23%1% :%)# '('*;'() ((0*. J/(:'(7%@#/(# 
$/)%/). 

•!A/)*'>(/ 5' 0*/15'*#)# ,/;93(/4) $/*#23'+% />(/1B#1#- #71/*% '('*;#5', #"# "/$%"(/ 
:%B#(4$/ ;*#5%+' #7 $/;'('*%@#5' (%$/ )%$1% ,/;93(/4) 0/4)/5#). 

•!=$/"#$/ 4' (% 7;*%:# 9)/0"' 0/5':#(# '"','()# /,/)%.% (?%4%:%, $*/1, #):.) #"# 4' 7%,#5'(' 
0*/7/*#, 4#4)', ;*#5%+% (' ,/*% :% *%:# 09(#, $%0%@#)')/,. K19 .#+'(#@9 )*'>% #,%)# (% 
9,9 0*#"#$/, 7%,5'(' 0/4)/5'3'; $/)"%.  

•!6#(#,%"(% :'>B#(% )/0"/)(' #7/"%@#5' /$/ ;*'5(#- #(4)%"%@#5% 9 (';*#5%(#, 0*/4)/*#5%,%, 
0*',% 7%-)5'1#,% 0*%1#"(#$%, )*'>% :% >9:' 5':(%$% 0/0*'.(/, 0*'45'$9 @#5'1# /$/ $/5' 4' 
/,/)%1%. J/: )%+#- @#5'1# ># :'>B#(% )/0"/)(' #7/"%@#5' )*'>%"% :% #7(/4# ,#(#,%"(/ 20-
30 mm. 

•!L' 4,#5' :% 4' 7%>/*%1# 0/)*'>% 7% /0)#,#7%@#5/, 4#4)',% ;*#5%+%, )71. ''-#:*%9"#.$/ 
>%"%(4#*%+' ,*'E''', $/5' /4#;9*%1% 0*%1#"%( 0*/)/$ # 0*%1#"(9 *%7"#$9 0*#)#4$%, # $/5' 4' 
4,%)*% 0*':94"/1/, 7% 4(%>:#5'1%+% ;*'5(#- )#5'"% 4% /:;/1%*%593/, $/"#.#(/, )/0"' 1/:'. 

•!M*'>% #,%)# 9 1#:9 :% $/: 0/;*'2(/; :#,'(7#/(#4%+% @#5'1# # 09,0# ,/E' :% :/G' :/ 0/5%1' 
/,')%593' >9$'. 

•!K4#, 7%,5'(' $/)"%, 9 ,5'*' 0/1'3%+% '('*;')4$' '?#$%4(/4)# )*'>% :% 4' 9$B9.# # 4%(%@#59 
:#,+%$%. 

•!L% 40#4%$ 0/)'(@#5%"(#- 7%-)5'1% 0/>/B%2%+% '('*;')4$' '?#$%4(/4)# )*'>% :% 4' 91*4)# # 
9;*%:+% %9)/,%)4$/; *';9"%)/*% $/5#, ># 4' )%$/G' 0/>/B2%"' 0'*?/*,%(4' ;*#5%+%. 

•!  
 

2.1.   #7H;>M7E>7F4:; 7 GE>?6E=4 @7H:4G4 
!

I1%2+9% $-0#7(#$% 7#7,+.% 50#*%6% *+7,+ 3% /0#"#$-. 9%.*+(+ /-7,-*+F+5 $-,"% #920<# # 7%(%)#*' 
3#.6%$%. @0#"#$-. 7%(%)#*+ ' 3#.6%$ 7+ .-D+ /-7,%2#,# #93'2(% )#*+2 -3 .+,%"%, $+0%.#$+, # 
30'5#> 7"#4(#> .%,+0#*%"% -,/-0(#> (% 2#7-$' ,+./+0%,'0+, # (% $-0-9#*' $-*% .-D+ (%7,%,# 
3*+"-2%6+. %,.-7:+07$#> ',#)%*% # 3#.(#> 5%7-2% $-*# 7+ -7"-1%=%*' /0# #95%0%6' +(+05+(,% 
(%.#*+6+(-5 9% 9%50#*%2%6+ /0-7,-0%. N0-*(# 7' /0-1"+.# 91-5 $-*#> 3#.6%$ # "-D#<,+ (+ 0%3+ 
#7/0%2(-. @-(+$%3 7' -(# 1%(%"(# # .-5' "%$- 3% 7+ -,$"-(+, %"# ' (+$#. 7"'4%*+2#.% ,# /0-1"+. 
.-5' 1#,# 2+-.% -91#?(#. G% 6#>-2- 0*+<%2%6+ /-,0+1%( *+ -91#?%( %(5%D.%( 7,0'4(-5 "#)% 
($2%"#:#$-2%(-5 3#.6%4%0%). E (%7,%2$' 7' -/#7%(# /0-1"+.# $-*# .-5' 3% 7+ *%2+ /0#"#$-. "-D+6% 
1#"- $-*+5 +(+05+(,%, $%- # 7%2*+,# $-*# .-5' 3% /-.-5(' ' 6#>-2-. 0*+<%2%6'. 

•!.45EH7=4>4 C4V B @7H:4GB 

U%= (%5-.#"%(% ' 3#.6%$' .-D+ 3% (+5%,#2(- ',#4+ (% 6+5-2' :'($)#-(%"(-7,. 8+1+"# 7"-*+2# 4%=# 
:#9#4$# -50%(#4%2%*' 3#.(+ 5%7-2+, *+0 7.%6'*' 7"-1-3%( /0-7,-0 9% 2+(,#"#7%6+ "-D#<,%. B%7"%5+ 
4%=# 3+1?#(+ -3 7%.- 1 cm .-5' 3% 7.%6+ /0-.%*' ' 3#.6%$' 9% 4#,%2#> 15% $-3 9#3%(-5 3#.6%$%, 
% $-3 '-1#4%*+(#> /0+:%10#$-2%(#> 3#.6%$% # 3- (+2*+0-2%,(#> 30%. 
!%2*+,: A/)*'>(/ 5' 1*2#)# 0*/?'4#/(%"(/ .#23'+' :#,+%$%, >'*', 5':%(09) ;/:#2+'. 

•!345BK;:; @7H:4G4 

G%5'<+6+ (%7,%*+ '7?+3 (+-30D%2%6% 3#.6%$%, # *%7(- *+ 3% /0# ,-.+ 3#.6%$ 5'1# 72-*' :'($)#*'. 
G%5'<+6+ .-D+ 3% (%7,%(+ 5-.#"%6+. 3+/-9#,% 7%5-0#*+2%6%, %"# # 5-.#"%6+. 30'5#> 7,0%(#> 
,#*+"% $-*+ *+ (%(#- 2*+,%0. ;%$-=+, /,#)+, /4+"+, 7,0<?+(-2# # 30'5+ .%"+ D#2-,#6+ 5"+3%*' (% 
3#.6%$ $%- (% <'/?+ 302- # /-,+()#*%"(- ',-4#<,+, /-5-,-2- %$- 7+ 3#.6%$ (+ $-0#7,# 3'D+ 
20#*+.+. 8#.6%4%0# 4+7,- (%#"%9+ (% 7"'4%* “(%7+?+(#> 3#.6%$%’’ /'(#> "#<F%, 50%(4#)% /% # 
."%3'(%)% 0%9(#> D#2-,#6%. 
!%2*+,: L' 0/$92%1%5)' 4%,# :% 0*/.'0#)' :#,+%$, 5'* ,/E')' :% (%0*%1#)' 5/2 1'3# 0*/>"',. 
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2.1   Димензионисање и контрола димњака



!
!

"&(!

•!1=4D4> ;>;65;>? 

8#.6%$ :'($)#-(#<+ ,%$- <,- 7+ ,-/%- ("%$<#) 2%93'> /-3#D+. R$- *+ +(+05+(%, 2"%D%(, 
/0-#92-3#F+ 7+ .(-5- 2#<+ 3#.(#> 5%7-2% (+5- ,-/"-,+, ,+ 91-5 ,-5% (# 3#.6%$ (+F+ #.%,# 3-1%0 
/0-/'>. 
!%2*+,: A/)*'>(/ 5' (%>%1B%)# 491% :*1% #"# 9;%B # 0*# 4$"%:#2)'+9 #- 7%2)#)#)# /: 1"%;', $#2' 
# 4(#5';%. 

•!.;<67G=4@>4 97F7>4 @7H:4G4 
8% 1# 3#.6%$ (-0.%"(- :'($)#-(#7%-, .-0% 3% #.% -30+=+(' 2#7#(' $-*% *+ '7"-2?+(% 2#7#(-. 
$0-2% # 1"#D+5 -$0'D+6% ((/0. 30'5+ 950%3+, 302+,%, #,3.). 8#.6%$ $-*# *+ -3 7?+.+(% $0-2% '3%?+( 
.%6+ -3 150 cm, ,0+1% 3% (%32#7# 7?+.+ 9% (%*.%6+ 50 cm. E$-"#$- *+ ,% '3%?+(-7, 2+F% -3 300 cm, 
3#.6%$ .-D+ 3% 1'3+ # (#D# -3 (%*2#<+ ,%4$+ $0-2%. @0-1"+. .%"+ 2#7#(+ 3#.6%$% *+ *-< 
#90%D+(#*# $%3% /'<+ 2*+,%0. A+=',#., # /0+2+"#$% 2#7#(% 3#.6%$% .-D+ 3% 1'3+ /0-1"+., *+0 
7.%6'*+ 6+5-2' 7,%,#4$' 7,%1#"(-7,. M:#$%7(-7, 3#.6%$% 0%7,+ 7% /-2+F%6+. 6+5-2+ 2#7#(+, %"# 
7%.- 3-$ 7#"+ ,0+6% (+ /-7,%(' ,-"#$- *%$+ 3% ,%* +:+$%, /-(#<,+. 

•!.;@E9EA4> <6;C>7G @7H:4G4 

&%$,-0# $-*# ',#4' (% -30+=#2%6+ /-,0+1(-5 /0+4(#$% 3#.6%$% 7' 6+5-2% (%.*+(%, 2#7#(%, 207,% 
"-D#<(-5 '0+=%*%, 207,% 5-0#2%, #,3. B+3-2-?%( -,2-0 3#.6%$% -,+D%2% ,0%(7/-0, 3#.(#> 5%7-2%, 
% ,#.+ # 7%5-0#*+2%6+. E-1#4%*+(+ 3#.+(9#*+ -,2-0% 3#.6%$% 7' 14 x 14 cm 9% $'F(% "-D#<,% /-/', 
</-0+,% (% 302% #"# /+F# 9% 50#*%6+, -3(-7(- 20 x 20 cm 9% $%.#(+ # 3#.6%$+ 9% )+(,0%"(- 50#*%6+. 
L%3% *+ -,2-0 3#.6%$% /0+2+"#$ *%2?% 7+ $-2#,"%) # /-20%, 3#.(#> 5%7-2%. 
!%2*+,: A/2)/ (' 0/4)/5# 0*%$)#.%( (%.#( :% 4' 0*'.(#$ 0/4)/5'3'; :#,+%$% 0/1'3%, *5'2'+' ,/E' 
:% >9:' 9 $/*'$@#5%,% /)1/*'(/; :#5'"% "/E#2)%. 

•!S=4@4> @7H:4G 

;+./+0%,'0(% 0%9"#$% 7/-?%<6+5 2%93'>% # 3#.(#> 5%7-2% /0+37,%2?% -7(-2(# “.-,-0’’ 0%3% 
3#.6%$%. R$- *+ 3#.6%$ (% 7/-?%<6-* :%7%3# $'F+, /0# 2+-.% (#7$#. 7/-?%<6#. ,+./+0%,'0%.% 
9#3-2# 3#.6%$% 7+ >"%3+, % ,#.+ # 2%93'> ' 6+.'. I2- .-D+ 3% 7+ 3+7# # 32% 3- ,0# 3%(% (%$-( 
-,-/?+6%. L-3 -2%$2#> 3#.6%$% *+ ,+<$- '/%"#,# 2%,0', *+0 *+ 7.*+0 $0+,%6% 2%93'>% ' 3#.6%$' 
-10(',. 
!%2*+,: A/)*'>(/ 5' #7/"/1%)# :#,+%$' $/5# 4' (%"%7' (% 1%+4$/, :#5'"9 ?%4%:'. 

•!.;@EF?4?4G 94M@BN4 B <6EF?E6787 5@8; F; >4=4M7 G4H7> 

L%.#( 9%>,#*+2% 2+"#$' $-"#4#(' 2%93'>% 9% 7%5-0#*+2%6+. 8-$ 2%,0% 5-0#, $0-9 3#.6%$ $-(7,%(,(- 
#9"%9# 9(%4%*(% $-"#4#(% 2%93'>%. ;%* 2%93'> $-*# #9%"%9# #9 /0-7,-0#*+ .-0% 3% 7+ 9%.#*+(# 7% (-2#. 
2%67$#. 2%93'>-.. @-72+F+(-7, +(+05+,7$-* +:#$%7(-7,# 3-2+"% *+ 3- ,-5% 3% 7' .(-5+ $'F+ 
#9-"-2%(+ # 9%/,#2+(+, $%$- 1# 7+ 7.%6#- /0-3-0 7/-?%<6#> ',#)%*% /% ,%$- # /0-.%*+. ;- .+=',#. 
#9%9#2% (+/-D+?%( 7/-0+3(# +:+$%,, *+0 7+ 7%2 #95'1?+(# 2%93'> $-*# #9"%9# #9 $'F+ (+ .-D+ 
(%3-$(%3#,#. ;- /0-'90-$'*+ 7/-0#*+ 5-0+6+ 2%,0+, <,- .-D+ 3% 3-2+3+ 3- 7"%1#*+5 # (+3-2-?(-5 
9%50#*%2%6% /0-7,-0#*%. 
!%2*+,: A*#1*','(/ *'2'+' /1/; 0*/>"',% 5'4)' :% 4' ,%"/ /)1/*# 0*/7/* (0/ ,/;93(/4)# 9 0*%1@9 
15')*%) $%$/ ># 4' 9 0*/4)/*#59 094)#/ (/1# 1%7:9-. 

•!.;<67G=4@>4 >4H8;>4 
L-(7,0'$)#*% 3#.6%$% '7"-2?+(% *+ 6+5-2-. (%.*+(-.. E$-"#$- 7+ (% /-7,-*+F+. 3#.6%$' -,2%0%*' 
(-2# /0#$?'4)# 9% $-*+ 3#.6%$ (#*+ /0-*+$,-2%(, 6+5-2 +:+$%, 7+ 7.%6'*+. 
!%2*+,: A*/5'$)/1%+' :#,+%$% # 0*#$B9.#1%+' "/E#2)% )*'>% :% #71*2' 0*/?'4#/(%"(% "#@%. 

•!.;<E9EA>4 GE>F?6BGU784 EI8;G?4 
@-0-3#4(+ $'F+ $-*+ (%/-?+ #7/'<,%*' 2%93'>, % /-5-,-2- 2#<+7/0%,(+ 950%3+ $-*+ #7/'<,%*' 2%93'> 
' 5-06+ +,%D+, 7,2%0%*' 7-/7,2+(' /0-.%*' #"# ,92. +:+$%, 3#.6%$%, $-*# *+ 3-2-?(- *%$ 3% -7"%1# 
:'($)#*' 3#.6%$% (% $-*# *+ /0#$?'4+(- "-D#<,+, (%0-4#,- '$-"#$- 7+ -(- (%"%9# (% (#D#. 
+,%D%.%. 
!%2*+,: A/)*'>(/ 5' 4,%+#)# #71"%.'+' 1%7:9-% #7 ;/*+#- ')%E% 7%)1%*%+', 0*/7/*%. 
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МЈЕРЕ НА ТЕХНИЧКИМ СИСТЕМИМА ЗГРАДЕ



!
!

"&)!

2.2.   0564@:4 4GBHB=4U7E>E5 F<6;H>7G4 (“<BJJ;64”) 
!

R$'.'"%)#-(# 7/0+.(#$ ,-/"+ 2-3+ *+3%( *+ -3 7%20+.+(#*#> +"+.+(%,% ' 7#7,+.#.% )+(,0%"(-5 
50#*%6%. @0#.*+6'*+ 7+ 9% %$'.'"#7%6+ 2#<$% ,-/"-,(+ +(+05#*+ ($-*% (%7,%*+ /0-)+7-. "-D+6% 
$0',#> 5-0#2% $%- <,- 7' 302%, '5%?, #,3.) ' -3(-7' (% /-,0+1+ 9% 50#*%6+ ' 3%,-. ,0+(',$'. 

@0+/-0'4'*+ 7+ 3% 7+ ' 72+ 7#7,+.+ )+(,0%"(-5 50#*%6% ' $-*#.% *+ '50%=+( $-,%- (% $0',% 5-0#2%, 
'50%3# %$'.'"%)#-(# 7/0+.(#$ ,-/"+ 2-3+. I2%* 7#7,+. (+-/>-3(- *+ '50%3#,# ' 7"'4%*' $%3% *+ ' 
-$2#0' +(+05+,7$+ -1(-2+ 950%3+ #920<+(- 6+(- ',-/?%2%6+, % /0# ,-.+ *+ 9%30D%( $-,%- (% 4207,- 
5-0#2- 4#*+ 7' $%0%$,+0#7,#$+ 3+:#(#7%(+ ' -3(-7' (% /-,0+1+ 950%3+ /0#*+ (+5- <,- *+ ,-/"-,(- 
#9-"-2%(%. E ,-. 7"'4%*' 1# $-,%- 1#- /0+3#.+(9#-(#7%(, <,- 1# 3-2+"- 3- .(-5#> /0-1"+.%, $%- 
<,- *+ /-*%2% $#7+"#(7$-5 $-(3+(9%,% ' '(',0%<6-7,# $-,"% # 3#.6%$%, 4#.+ 7+ 9(%4%*(- 7$0%F'*+ 
2#*+$ ,0%*%6% $-,"% # 3#.6%$%.  

I7#. -2-5 /0-1"+.%, 9(%4%*(- 1# 7+ 7.%6#"% # +:#$%7(-7, $-,"% (91-5 .(-5- 2#<+ (+7%5-0*+"-5 
.%,+0#*%"% ' "-D#<,') ,+ 1# 7+ /-5-0<%"% .-5'F(-7, 0+5'"#7%6% ,+./+0%,'0+ ' 50#*%(-. /0-7,-0'. 
@-0+3 72+5% (%2+3+(-5, 1#,(- 1# 7+ 7.%6#- # -7*+F%* '5-3(-7,# 1-0%2$% ' ,%$- 50#*%(-. /0-7,-0' 
((%*4+<F+ 91-5 /0+50#*%2%6%). G1-5 ,-5% *+ /-,0+1(- 3% 7+ '50%3# %$'.'"%)#-(# 7/0+.(#$ ' $-*# 7+ 
7/0+.% 2#<%$ ,-/"-,(+ +(+05#*+, % $%7(#*+ 7+ ,% %$'.'"#7%(% +(+05#*% #9 7/0+.(#$% 0%2(-.*+0(- 
-32-3# ' /-,0-<6'. 

 
!"#$% 206 !>+.% 7/%*%6% %$'.'"%)#-(-5 7/0+.(#$% 

! -19#0-. (% ,- 3% 7/0+.(#)# .-5' 3% #.%*' 2#<+ /0#$?'4%$%, (% ,%$2+ 7/0+.(#$+ .-D+ 3% 7+ 7/-*# 
2#<+ (+9%2#7(#> 7#7,+.% 9% 3-50#*%2%6+ 2-3+, 50#*%6+ /0-7,-0% # /0#/0+.' /-,0-<(+ ,-/"+ 2-3+ 
(PTV), <,- #> 4#(# 20"- /0#>2%,?#2#. ' +(+05+,7$-. 7.#7"' # ' /-5"+3' 9%<,#,+ D#2-,(+ 70+3#(+. 
B%0-4#,- *+ 9(%4%*(- <,- /-7,-*+ ,%$2% #92-=+6% $-*% -.-5'F'*' 7/%*%6+ 2#<+ #92-0% -1(-2?#2+ 
+(+05#*+ (7-"%0(# $-"+$,-0#, ,-/"-,(+ /'./+, #,3.). 
 

!%2*+,#: 

1.! A*'0/*9.95' 4' :% 4' 7%0*',#(% %$9,9"%@#/(/; 40*',(#$% 0*/*%.9(% )%$/ :% 4' (% 1 kW 
$%0%@#)')% $/)"% /4#;9*% >%*', 50 l 1/:'. 6/;93' 5' 40%5%+' 1#2' 5':#(#@% 9 4'), $%$/ ># 4' 
0/4)#;%/ /:;/1%*%593# $%0%@#)') 4 />7#*/, (% 4(%;9 $/)"%. K1# 40*',(#@# 49 9;"%1(/, 
#7/"/1%(# )/0"/)(/, #7/"%@#5/, :'>B#(' 100 mm, .#,' 49 )/0"/)(# ;9>#@# 4,%+'(# (% 
,#(#,9,.   

2.! M%$/G' 4' 0*'0/*9.95' # 9;*%:+% /:;/1%*%593' $/)"/14$' *';9"%@#5' $/5% 90*%1B% 0*/@'4/, 
:/1/G'+% )/0"/)(' '('*;#5' 9 %$9,9"%@#/(# 40*',(#$, $%/ # *';9"%@#5/, ;*#5%+% /:(/4(/ 
0/)*/2+/, )/0"/)(' '('*;#5'. =;*%:+/, 4#4)',% 4% %$9,9"%@#/(#, 40*',(#$/, 4,%+95' 4' 
>*/5 /04"9E#1%+% /:(/4(/ "/E'+% $/)"%. 
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2.2   Димензионисање и контрола димњака (“пуффера”)



!
!

"&*!

2.3.   0564@:4 GE?=4 >4 <;=;? 
!

*E?=E97 >4 <;=;? 

L-,%- (% /+"+, *+ $-(2+()#-(%"%( '0+=%* 4#*% '"-5% *+ 9%50#*%2%6+ -$-"(-5 /0-7,-0%, 1#"- 3#0+$,(- 
(/-.-F' ,-/"-5 2%93'>%) #"# #(3#0+$,(- (/0# 4+.' 7+ 9%50#*%2% 2-3% $-*% 7+ <%?+ ' )+(,0%"(# 7#7,+. 
9%50#*%2%6%, -3(-7(- ' 0%3#*%,-0+ # 1-*"+0+). T+5-2% +:#$%7(-7, 7+ $0+F+ ' 0%7/-(' -3 82% 3- 92%.  

I2%* 7#7,+. 50#*%6% *+ ' 9%36#> /+,(%+7,%$ 5-3#(% /-7,%- #90%9#,- /-/'"%0%( 91-5 ,-5% <,- *+ 4#<F#, 
+:#$%7(#*#, # – $%- (%*1#,(#*+ - .%6+ 9%5%='*+ D#2-,(' 70+3#(', 9% 0%9"#$' -3 7#7,+.% 50#*%6% (% 
'5%? # 302%. 8-9#0%6+ /+"+,% # $-(,0-"' 0%3% $-,"% -1%2?% %',-.%,7$# 0+5'"%,-0 $-*# *+ #(,+50#7%( 
' $-,%-.  

#69>7 <;=;? 

802(# /+"+, 7+ /0-#92-3# /0+7-2%6+. '7#,6+(-5 302+,% #"# /#?+2#(+, 2%?$%7,-5 *+ -1"#$% 
/0+4(#$% 6 3- 8 mm # 3'D#(+ 10 3- 30 mm. @-3 #90%9#,- 2#7-$#. /0#,#7$-. /-3#D+ 7+ ,+./+0%,'0% 
302+,% # 7,2%0% 7+ /0#0-3(- “?+/#"-” ("#5(#() ,+ /+"+, '7/#*+2% 3% 9%30D# -1"#$ 2%?$% # (%$-( 
>"%=+6%. L-./%$,(-7, /+"+,% 7+ 2#3# # $-3 ,0%(7/-0,%, 53*+ 7+ /-*%2?'*+ ,+$ -$- 0,5% 302(+ /0%<#(+.  

@+"+, 7+ /0+7'*+ #9 4#7,+, (+$-(,%.#(#0%(+ 302(+ /#?+2#(+, 1+9 #$%$2#> >+.#*7$#> 2+9#2#> 
70+37,%2%, 7% 2#7-$-. ,-/"-,(-. $-()+(,0%)#*-. -3 -$- 5 kWh/kg #"# 18 MJ/kg. C.% 20"- (#9%$ 
7%30D%* 2"%5+ (#7/-3 10%) <,- -.-5'F'*+ 20"- 2#7-$' +:#$%7(-7, 7%5-0#*+2%6%.  

@+"+, 7+ $-0#7,# ' /+F#.% 9% 50#*%6+ 7,%.1+(#> 950%3% #"# 9% /0-#92-36' +"+$,0#4(+ +(+05#*+ $%- 
9%.*+(% 9% '5%?. @0+.% 72-*#. ,-/"-,(#. $%0%$,+0#7,#$%.%, 2 kg 302(-5 /+"+,% 9%.*+6'*+ cca 1 "#,%0 
"-D '?%, #"# 1.85 kg /+"+,% 9%.*+6'*+ 1 m3 /0#0-3(-5 5%7%. @+"+, *+ CO2-(+',0%"%( # 7/%3% ' 
-1(-2?#2+ #92-0+ +(+05#*+. L%- # -7,%"+ 207,+ 302(+ 1#-.%7+, /+"+, 9(%,(- .%6+ 9%5%='*+ 2%9'3'> 
# D#2-,(' 70+3#(' *+0 7' 6+5-2+ 50%(#4(+ 20#*+3(-7,# +.#7#*% CO, NIx # /0%<#(+ .%6+ -3 
3-92-?+(#>. 

 
 

.          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

!"#$% 207 @0+7*+$ $-,"% (% /+"+, 
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МЈЕРЕ НА ТЕХНИЧКИМ СИСТЕМИМА ЗГРАДЕ

2.3   Уградња котла на пелет



!
!

"'+!

8#.+(9#-(#7%6+ 7(%5+ $-,"% 

B+$# -3 (%*2%D(#*#> $0#,+0#*'.% ' #91-0' $-,"-2% (% /+"+, 72%$%$- 1# ,0+1%"# 1#,# $2%"#,+,, 
7#5'0(-7, # /-'93%(-7, /0-#92-3%. I7#. ,#> $0#,+0#*'.% #9'9+,(- *+ 2%D(% /0%2#"(% .-(,%D% $-,"%, 
' 7$"%3' 7% 2%D+F-. 9%$-(7$-. 0+5'"%,#2-., /0-/#7#.% # /0%2#"#.% 7,0'$+, ,+ '9 /-<,#2%6+ 
'/',7,%2% 7%.-5 /0-#92-=%4%. B+7,0'4(% #"# /-"-2#4(% .-(,%D% .-D+ "%$- 3-2+7,# 3- /0-1"+.% ' 
0%3' # (%0'<%2%6% 7#5'0(-7,# /0-#92-3%. L%$- 1# 7+ -7#5'0%- /0%2#"%( 0%3 $-,"%, ,+ $%$- 1# 7+ 
-7#5'0%"% 9%<,#,% -3 0%9"#4#,#> (+/0+32#=+(#> 0#9#$% $-3 .-(,%D+ $-,"% # /0# 0'$-2%6' 6#.+, 
/-,0+1(- *+ /0#30D%2%,# 7+ -30+=+(#> '7"-2% # /0%2#"%.  

J%$- 2%D(- *+ #.%,# /0%2#"%( /0-*+$%, 7#7,+.% 50#*%6%. ;#/ # 7(%5% $-,"% $-*# 1# 9%3-2-?#- /-,0+1+ 
50#*%6% /0-7,-0% /02+(7,2+(- 7+ -30+='*+ /0+.% 5+-50%:7$-* /-9#)#*# -.-,%4% 950%3+ 
(,+0.-#9-"%)#*% 9#3%, 7,0-/% # /-3%, 2%67$% 7,-"%0#*%), 207,# /-37#7,+.% /0+3%2%6% +(+05#*+, # 
6+5-2-* #(7,%"#7%(-* 7(%9#. E 7"'4%*+2#.% 3% #/%$ (+.% (#$%$2+ .-5'F(-7,# 9% #90%3' /0-*+$,(+ 
3-$'.+(,%)#*+, 7(%5% $-,"% .-D+ 3% 7+ -30+3# (% -7(-2' /-9#,#2(#> #7$'7,%2%. 

@0+/-0'$% 9% 3#.+(9#-(#7%6+ $-,"%:  
•!!?46E564@:4: 125 W/m[ (9#3-2# 1+9 #9-"%)#*+, 302+(% 7,%0#*% 7,-"%0#*%, (+#9-"-2%(#  
$0-2-2#, #,3.);  

•!Q67H8;6: $'F% 250m[: 250m[ x 125W/m[ = 31.250 W -3(-7(- 32 kW. 

•!.E9E564@:4: 80-100 W/m[ (3+.#, :%7%3+, 7+(32#4 9#3-2#, #9-"-2%(+ 950%3+, (-2#*% PVC #"# Al 
7,-"%0#*%, #,3.);  

•!Q67H8;6: $'F% 250m[: 250.m x 90W/m[ = 22500 W -3(-7(- 25 mW. 

@'<,%6+ $-,"% ' 0%3  

L?'4(# +"+.+(, /0%2#"(-5 9%50#*%2%6% 950%3+ *+ /0%2#"(- /'<,%6+ $-,"% ' 0%3, $-*+ 7+ 7%7,-*# -3 
10-*(#> $-0%$% $-*# .-0%*' 3% 7+ #920<+ ' /0%2#"(#. 0+3-7?+3'. ;- /-30%9'.#*+2% /-3+<%2%6+ 
7-:,w+0% # +"+$,0-(#$+, /0#"%5-=%2%6+ 0%3% /+F# ,-/"-,(#. /-,0+1%.% 950%3+, /0+5"+3% 
$-./-(+(,#, # #7/#,#2%6% )*+"-$'/(-5 7#7,+.%. @-50+<(- /0-50%.#0%6+ ,+>(#4$#> /%0%.+,%0%, 
/-7+1(- -(#> 9%<,#F+(#> 7+02#7(-. <#:0-. ((%.#*+6+(-* -2"%<F+(-. ,+>(#4$-. -7-1?') .-D+ 
3% 3-2+3+ 3- (+/0%2#"(-5 0%3% /0-#92-3% # (%/-7?+,$' 3- 6+5-2-5 $2%0%.  

G1-5 72+5% (%2+3+(-5, % # 91-5 9%30D%2%6% <6494 >4 ?9E6>7CGB 5464>U78B, E948 @7E <EF=4 EI49;M>E 
?6;I4 @4 F; <6;<BF?7 F;697F;6B GE87 8; E@ F?64>; <6E7M9EV4C4 E9=4KL;> M4 <BK?4:; GE?=4 B 64@. 

2@9E@ @7H>7N 54FE94 

G% -32-3 3#.(#> 5%7-2% #9 $-,"% 3- 3#.6%$% $-0#7,+ 7+ #7$?'4#2- 3#.(+ )#*+2# ø80, ø100, # ø120 
7% 7#"#$-(7$#. 5'.#)%.%. A%$7#.%"(+ $-"#4#(+ 3#.-2-3(#> )#*+2# 9% /-2+9#2%6+ $-,"% 7% 
3#.6%$-. 7': 

•!) ;=;H;>? – 1 GEH4@, 
•!Q649; (649>;) U78;97 E@ 1000 mm 7=7 500 mm – H4GF7H4=>E 3 m, 
•!*EA;>E 90° – 1 @E 2 GEH4@4. 

E 7"'4%*' 3% 7+ $-0#7,+ 32% $-?+(% -3 90°, 3'D#(% /0%2#> (0%2(#>) )#*+2# .-D+ 3% 1'3+ .%$7#.%"(- 
2 .. Q-0#9-(,%"(- /-7,%2?+(+ 3#.-2-3(+ )#*+2# (+ 7.#*' 3% 1'3' 3'D+ -3 1 m, 7% -1%2+9(#. /%3-. 
/0+.% $-,"' -3 3-5 %. B% $0%*' #(7,%"%)#*+ 3#.-2-3(#> )#*+2# 9% $-,"-2+ (% /+"+,, .-0% 1#,# 
#9-"-2%(# 3#.6%$. A#(#.%"(# /0+4(#$ 3#.6%$% *+ ø130 mm. 

A#(#.%"(# 20+.+(7$# #(,+02%" 9% 4#<F+6+ 3#.6%$% *+ *+3(-. 5-3#<6+. 8#.6%)# $2%30%,(-5 
-1"#$% # .%"#> 3#.+(9#*% -.+,%*' /0%2#"%( 0%3 $-,"%. B% 3#.6%$ (% $-*# 7+ /-2+9'*+ $-,%-, (+ 7.#*+ 
3% 1'3+ /-2+9%( (#*+3%( 30'5# /-,0-<%4 (30'5# $-,%-, /+F #"# (+$- 30'5- 50#*(- ,#*+"-). 

A#(#.%"(% 2#7#(% 2%67$-5 #9-"-2%(-5 3#.6%$% *+ 3 m -3 .*+7,% /0#$?'4$% 3#.-2-3(#> )#*+2#. 
B%$-( /-9#)#-(#7%6%, $-,%- -1%2+9(- ,0+1% #90%2(%,# /-3+<%2%6+. 7,-/#)%. A#(#.%"(% 
'3%?+(-7, $-,"% -3 (+9%/%?#2#> # 7"%1- 9%/%?#2#> .%,+0#*%"% .-0% 3% 1'3+ 50 cm (/-D+?(- # 
2+F%), % 100 cm -3 "%$- 9%/%?#2#> .%,+0#*%"%.  

E 7"'4%*' 7/0-2-=+6% 3#.-2-3(#> )#*+2# $0-9 9%/%?#2+ .%,+0#*%"+, $%- <,- *+ 302+(# 9#3 #"# 
302+(% $-(7,0'$)#*%, /-,0+1(- *+ 3% 7+ 3#.-2-3(+ )#*+2# (% -35-2%0%*'F# (%4#( #9-"'*'. E$-"#$- 7+ 
$-,%- #(7,%"#<+ (% /-3' -3 9%/%?#2-5 .%,+0#*%"%, /-,0+1(- *+ #7/-3 $-,"% (%/0%2#,# /-3"-5' -3 
(+9%/%?#2-5 .%,+0#*%"%, 3#.+(9#*% 2+F#> -3 3#.+(9#*% $-,"% (.#(#.%"(- 50 cm 7% 9%36+ # 1-4(#> 
7,0%(%, % (%*.%6+ 100 cm 7% /0+36+ 7,0%(+ $-,"%). 
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!
!

"'#!

2.4.    0564@:4 ?E<=E?>; <BH<; 
!

!496;H;>; ?;N>E=E578; M4 56784:; 7 N=4V;:; F?4HI;>7N M564@4 

G% /0-#92-36' 1kWh +"+$,0#4(+ +(+05#*+ /-,0+1(- *+ cca 3kWh +(+05#*+ ' -1"#$' '5?%, "-D '?% #"# 
30'5-5 3-7,'/(-5 +(+05+(,%. H#<+7,0'$- +:#$%7(#*+ 0%3+ ,-/"-,(+ /'./+, $-*+ '9 /-.-F +"+$,0#4(+ 
+(+05#*+ ' '/-,0+1' '2-3+ 0%7/-"-D#2' ,-/"-,' ,"%, -$-"(-5 2%93'>% #"# /-39+.(#> 2-3%. I7#. ,-5%, 
(%$-( 7%(%)#*+ #(3#2#3'%"(+ $'F+ #"# 7,%.1+(+ 950%3+, #920<+(+ ' 7$"%3' 7% /0#()#/#.% 
+(+05+,7$+ +:#$%7(-7,#, .-D+ 3% 7+ 0%9.#<?% # - '50%36# ,-/"-,(+ /'./+. @0%2?+6+ 1'<-,#(% 9% 
/-,0+1+ '50%36+ ,-/"-,(+ /'./+ 9%>,*+2%( *+ /-7,'/%$ (# :#(%(7#*7$# # ,+>(#4$#), /% 91-5 ,-5% $'F% 
#"# 950%3% .-0% 3% 1'3+ 3-10- ,-/"-,(- #9-"-2%(% $%$- 1# ,-/"-,(% /'./% -/,#.%(- 
:'($)#-(#7%"%. E $'F%.% # 950%3%.% 7% 3-10#. ,-/"-,(#. $%0%$,+0#7,#$%.%, /-20%, #(2+7,#)#*+ 
'50%36+ ,-/"-,(+ /'./+ F+ 3% #9(-7# -$- 10 5-3#(% - '9 /0+,/-7,%2$' 3% F+ 7+ )#*+(+ +"+$,0#4(+ 
+(+05#*+ 5-3#<6+ /-2+F%2%,# 9% 6%. 

 

 

!"#$% 209 O%9"#4#,% #92-=+6% 7#7,+.% 50#*%6% # >"%=+6% /-.-D' ,-/"-,(#> /'./# 

!

#7H;>M7E>7F4:; ?E<=E?>; <BH<;  

L'F% 7+ -1#4(- /0%2# *+3(-. ' D#2-,', /% ,%$- # #(7,%"%)#*+ )+(,0%"(-5 50#*%6% (%$- 7+ )+(,0%"(- 
50#*%6+ '2-3#), <,- 9(%4# 3% F+ #(7,%"%)#*+ 50#*%6% 3% ,0%*' 30 - 40 5-3#(%. !2% "-<% ,+>(#4$% 
0*+<+6% 7%.+ #(7,%"%)#*+, $%- # "-<% #9-"%)#*% 950%3+, 0+9'",#0%F+ /-2+F%(#. ,0-<$-2#.% 
50#*%6% ' ,-$' )#*+"-5 D#2-,(-5 2#*+$% #(7,%"%)#*+ 50#*%6%. B%0%2(-, 2+F#(% 50%=%(% ,+ /0-1"+.+ (+ 
.-D+ 3% 7%.% /0+/-9(%. I(# 7%.- 2#3+ 3% F+ /0+3 $0%* 9#.+ 3% #. (+3-7,%*+ '5%?, 302% #"# /+"+,, ,+ 
3% .-0%*' 3% $'/+ 3-3%,(+ $-"#4#(+ ,#> +(+05+(%,%. G%,- *+ /-,0+1(- #90%3#,# /0-*+$%, 50#*%6%, <,- 
/0+37,%2?% '"%5%6+ -3 2% - 3% -3 20#*+3(-7,# #(2+7,#)#*+.  

L'/-2#(% ,-/"-,(+ /'./+ /0+2+"#$+ #"# /0+.%"+(+ 7(%5+ .-D+ 3% #.% -91#?(+ /-7?+3#)+. R$- 
,-/"-,(% /'./% (+ 3%*+ 3-2-?(- ,-/"-,+, 9#.# F+ 1#,# >"%3- '/0$-7 6+(-. 0%3'. ;-/"-,(% /'./% 
/0+2+"#$+ 7(%5+ 9(%4%*(- 7.%6'*+ #7/"%,#2-7,. G%,- 3#.+(9#-(#7%6+ ,-/-,(+ /'./+ '2#*+$ ,0+1% 3% 
20<+ 7,0'46%)#, % (+ 3% 7+ /0-)*+(% 20<# (% -7(-2' /-20<#(+ 50#*%(-5 /0-7,-0%. ;%$-=+, %$- 7+ 7% 
2#7-$-,+./+0%,'0(-5 /0+"%9# (% (#7$-,+./+0%,'0(# 0+D#. 0%3% 50#*%6% (#.%"# 7,+ $-,%- (% '5%? 
#"# /+"+,, % 7%3% (%.*+0%2%,+ 3% '50%3#,+ ,-/"-,(' /'./') /-,0+1(- *+ /0-2*+0#,# +:+$%, 50+*(#> 
,#*+"% (% (-2# 0+D#. 0%3% ,+ #920<#,# /0-2*+0' /-7,-*+F+ )#*+2(+ .0+D+ # )#0$'"%)#-(+ /'./+. 

H+"#4#(% ,-/"-,(#> /'./# ' /-0-3#4(#. $'F%.% ' /0-7*+$' 7+ $0+F+ #9.+=' 5 # 14 $W. E 72%$-. 
7"'4%*', '2#*+$ *+ 9% /0%2#"%( #91-0 ,-/"-,(+ /'./+ /-,0+1(- 3% 7+ $-(,%$,#0% 7,0'4(% -7-1% 
7/+)#*%"#9/-2%(% 9% -2' -1"%7,. B%*2%D(#*# $0#,+0#*'. 9% -30+=#2%6+ 7(%5+ ,-/-,(+ /'./+ *+ 
-/,+0+F+6+ 50#*%6%, $-*+ 7+ .*+0# ' $#"-2%,#.% ($W) # -9(%4%2% 7(%5' $-*' ,-/"-,(% /'./% .-0% 
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!
!

"'$!

/0-#92+7,# $%$- 1# /-$0#"% /-,0+1+ 9% 50#*%6+. $'F+. I2%* $0#,+0#*'. (+ ,0+1% .#*+<%,# 7% 
9%>,*+2-. 9% 50#*%6+., $-*# /-$%9'*+ $-"#$- ,-/"-,+ 5-3#<6+ *+ /-,0+1(- -1*+$,' 3% 1# 7+ 9%50#*%- 
(% :#$7(' 7-1(' ,+./+0%,'0'. @-,0+1% 9% 50#*%6+. .*+0# 7+ ' $#"-2%, 4%7-2#.% /- $2%30%,(-. .+,0' 
9% 5-3#(' 3%(% (kWh/m[ x 5-3#(%). I/,+0+F+6+ 50#*%6% ,0+1% 3% 7+ 0%4'(% /0+.% (-0.# EN 12831, % ' 
,%* /0-0%4'( '$?'4+(% *+ # "-$%)#*% 950%3+, *+0 ' 9%2#7(-7,# -3 $"#.%,7$#> '7"-2% /-,0+1%( *+ 2+F# 
#"# .%6# #9"%9 ,-/"-,+ #9 ,-/"-,(+ /'./+. B% -/,+0+F+6+ 7#7,+.% 50#*%6% ',#4' # /-"-D%* # 
#9-"%)#*% 950%3+. @-7,-*+ 0%9"#4#,# /0-50%.# 9% /0-0%4'( ,++0.-,+>(#4$#> #(7,%"%)#*%, $%- (/0. 
HANIBALSOFT (https://hanibalsoft.com/). 

!2+ :#0.+ #"# /-*+3#()# $-*# 7+ -91#?(#*+ 1%2+ /0-*+$,-2%6+., /-7*+3'*' (+$# -3 7-:,2+0% 7% $-*#. 
109- # /0+)#9(- .-D+ 3% 7+ #90%3# $-./"+,%( /0-*+$%, 50#*%6% # >"%=+6% 950%3+. 

QE?6;I4 M4 ?E<=EH 9E@EH 

I7#. -30+=#2%6% 50+*(-5 -/,+0+F+6% $'F+ #"# 950%3+, .-0% 3% 7+ -30+3# # /-,0+1% 9% ,-/"-. 2-3-. 
' 3-.%F#(7,2', 9% $-*' '50'1- .-D+ 3% 7+ /0+32#3# 3-3%,(# +:+$%, 50#*%6% -3 0,1 – 0,3 kW /- -7-1#. 

E$-"#$- 9% 0%3 ,-/"-,(#> /'./# D+"+ 3% 7+ #7$-0#7,+ /-2-?(+ ,%0#:+ 9% +"+$,0#4(' +(+05#*' $-*' 
('3+ 7(%13*+2%4# +(+05#*-., /-,0+1(- *+ 0%4'(%,# (% +2+(,'%"(% #7$?'4+6% 7,0'*+ $-*% /0# 
3#.+(9#-(#7%6' ,-/"-,(+ /'./+ ,0+1% 3% 7+ '9.' ' -19#0. E /+0#-3#.% 20<(#> -/,+0+F+6%, $%3% 7+ 
,0-<# .(-5- +"+$,0#4(+ +(+05#*+, (++$-(-.#4(- *+ 3% 3-1%2?%4# +(+05#*+ # 3%?+ #7/-0'4'*' 
+"+$,0#4(' +(+05#*' /- 7(#D+(#. )#*+(%.%, /% -(# /-20+.+(- #9 .0+D+ .-5' 3% #7$?'4'*' /-*+3#(+ 
/-,0-<%4+. B%/%*%6+ +"+$,0#4(-. +(+05#*-. .-D+ 3% 1'3+ /0+$#(',- (%*2#<+ ,0# /',% 3(+2(- /- 
32% 3- ,0# 4%7%. L%$- 1# 7+ -7#5'0%"- (+7.+,%(- 50#*%6+ # ' ,%$2#. 7"'4%*+2#.%, ,-/"-,(% /'./% 
,0+1% 3% 7+ 3#.+(9#-(#<+ (% (+<,- 2+F' 7(%5'. E $-.1#(%)#*# 7% -35-2%0%*'F#. 7/0+.(#$-. ,-/"+ 
2-3+ 9% .+=''7$"%3#<,%2%6+ ,-/"-,+, /+0#-3# #7$?'4+6% 7+ ,%3% .-5' /0+.-7,#,#. 

);H<;64?B64 <E=4M>E5 9E@4 F7F?;H4 56784:4 

;+./+0%,'0% /-"%9(-5 2-3% 7#7,+.% 50#*%6% ,%$-=+ ',#4+ (% 3#.+(9#-(#7%6+ ,-/"-,(+ /'./+. L%3% 
7' ,+./+0%,'0+ /-"%9% 2#7-$+, ,-/"-,(% /'./% .-0% 7,%"(- 03% 0%3# # 9%,- .-0% 3% 1'3+ 
3#.+(9#-(#7%(% (% 2+F' 7(%5'. E ,-. $-(,+$7,', /-3(- 50#*%6+ *+ #3+%"(-, /0# 4+.' *+ ,+./+0%,'0% 
/-"%9(-5 2-3% -3 35°C (%*1-?%. I23*+ ,-/"-,(+ /'./+ %',-.%,7$# /-7,#D' 1-?+ /+0:-0.%(7+.  

I7-1+ (+3-2-?(- '/'F+(+ ' -2' -1"%7, -1#4(- 7.%,0%*' 3% ,0+1% 3% 27+ #3+ 7% <,- 2#<-. 
,+./0%,'0-. /-"%9(-5 2-3%. A+=',#. 7#,'%)#*% *+ -10(',% - ,0+1% 3% 7+ #3+ 7% <,- (#D-. 
,+./+0%,'0-. $%$- 1# #.%"# 2+F# $-+:#)#*+(, +:#$%7(-7,# (COP). G% /-3(- 50#*%6+ ,% ,+./+0%,'0% 
1# ,+1%"% 3% 1'3+ 35°C - 40°C, 9% 2+(,#"-$-(2+$,-07$- 50#*%6+ 40°C - 45°C, % 9% 0%3#*%,-07$- 50#*%6+ 
45°C - 50°C. C3+%"(- ,-/"-,(- -/,+0+F+6+ 9% ,-/"-,(+ /'./+ #9(-7# 50 W/m2 # .%6+; 60 - 80 W/m2 
*+ *-< #7/"%,#2-, % /0%$,#4(- #7$'7,2- /-$%9'*+ 3% *+ 7/+)#:#4(- ,-/"-,(- -/,+0+F+6+ 2+F+ -3 100 
W/m2 9% ,-/"-,(+ /'./+ (++$-(-.#4(-. L-3 (%7, ' N-7(# # Q+0)+5-2#(#, ,- *+ 4+7, 7"'4%* – $-3 
(+#9-"-2%(#> 950%3%, 950%3% 7% "-<-. 7,-"%0#*-. # 7"%1-. #9-"%)#*-., #,3., - <,- 7+ .-D+ # 
0%4'(7$# 3-$%9%,#. 

$;D7H 64@4 ?E<=E?>; <BH<; 

;-/"-,(% /'./% .-D+ 3% 7+ /0#$?'4# (% 0%9"#4#,+ (%4#(+ 0%3% (.-(-2%"+(,(#, .-(-+(+05+,7$# #"# 
32-2%"+(,(# 0%3). E 9%2#7(-7,# -3 (%4#(% 0%3%, ,-/"-,(% /'./% 7+ 0%9"#4#,- 3#.+(9#-(#<+.  

E .-(-2%"+(,(-. 0%3', ,-/"-,(% /'./% ' /-,/'(-7,# /-$0#2% -/,+0+F+6+ 50#*%6% -1*+$,%, # 3-3%,(# 
5+(+0%,-0 ,-/"-,+ (#*+ /-,0+1%(.  

A-(-+(+05+,7$# 0%3 9(%4# 3% 7+ ,-/"-,% -1+91*+='*+ -3 32% 5+(+0%,-0% ,-/"-,+. 80'5# 5+(+0%,-0 
,-/"-,+ ,%$-=+ $-0#7,# +"+$,0#4(' +(+05#*', (/0. ' -1"#$' #(,+50#7%(-5 50#*%4%. @-,0+1% 
$-0#<F+6% 30'5-5 5+(+0%,-0% *%2?% 7+ 7%.- (+$-"#$- >"%3(#> 3%(% ' 5-3#(#, $%3% ,-/"-,(% /'./% 
(#*+ 3-2-?(%. ;-/"-,(% /'./% 7+ 7,-5% .-D+ 3#.+(9#-(#7%,# # (% .%6' 7(%5'.  

;0+F% 2%0#*%(,% *+ 1#2%"+(,%( (32-2%"+(,%() 7y7,+.. ;-/"-,(% /'./% *+ /-30D%(% 7% 30'5#. 7#7,+.-. 
50#*%6% $-*# $%- #92-0 +(+05#*+ (+ $-0#7,# +"+$,0#4(' +(+05#*'. E 2+F#(# 7"'4%*+2% 0%3# 7+ - 
/-7,-*+F+. $-(2+()#-(%"(-. 7#7,+.' 50#*%6%, $%- <,- *+ $-,%- (% /+"+,. I2%* $-,%- 7+ '$?'4'*+ $%3% 
7+ 3-7,#5(+ ,%$-92%(% ,%4$% 32-7,0'$-5 (%4#(% 0%3% (1#2%"+(,(% ,%4$%) $%3% ,-/"-,(% /'./% 2#<+ (+ 
.-D+ 7%.% 3% -1+91*+='*+ /-,0+1(' ,-/"-,'. E 1#2%"+(,(-. 0%3', ,-/"-,(% /'./% .-D+ 3% 1'3+ 
3#.+(9#-(#7%(% (% 9(%,(- .%6' 7(%5', # ,%3% 7+ '$?'4'*+ 7%.- $%3% .-D+ 3% 0%3# ' -/,#.%"(-. 
-/7+5' /+0:-0.%(7#. 
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!
!

"'%!

E (-2#. 950%3%.% 7% /-3(#. 50#*%6+. -1#4(- *+ .-5'F .-(-2%"+(,(# 0%3 ,-/"-,(+ /'./+. E 7,%0#. 
950%3%.% 7% (#D#. +(+05+,7$#. 7,%(3%03-. 4+7,- *+ /0+/-0'4?#2- 3% 7+ 0%9.-,0# .-(-+(+05+,7$# 
#"# 1#2%"+(,%( 0%3 '.*+7,- -/0+.%6% $'F+ -50-.(-. ,-/"-,(-. /'./-., $-*% -(3% 0%3# 
(++$-(-.#4(- 91-5 9%>,*+2% 2#7-$#> /+0:-0.%(7#. 

 

2.5. G50%36% 5%7(-5 $-(3+(9%)#/-(-5 $-,"% 
!

G%.*+(% /-7,-*+F#> $-,"-2% (-2#. $-(3+(9%)#-(#. $-,"-. *+ #3+%"(- 0*+<+6+ 9% 50#*%6+.  

S%7(# $-(3+(9%)#-(# $-,"-2# 7' $-,"-2# $-*# 7+ $-0#7,+ 9% )+(,0%"(- 50#*%6+ # 9% 9%50#*%2%6+ 
/-,0-<(+ ,-/"+ 2-3+. L%- +(+05+(%, (%*4+<F+ $-0#7,+ 5%7, % (%9#2 “$-(3+(9%)#-(# $-,%-” 3%, *+ *+0 
7+ 2-3+(% /%0% $-*% 7+ 7,2%0% ,-$-. 7%5-0#*+2%6% $-(3+(9'*+. G% 0%9"#$' -3 7,%(3%03(#> $-,"-2%, 
$-(3+(9%)#-(# $-,"-2# #9 $-(3+(9% /0+'9#.%*' 3-3%,(' ,-/"-,(' +(+05#*' $-*% 1# #(%4+ 1#"% 
#91%4+(% ' %,.-7:+0'. B% -2%* (%4#( /-7,#D+ 7+ 2+F% +:#$%7(-7, $-,"%, 4#.+ 7+ 7.%6'*' # ,0-<$-2# 
9% 50#*%6+.  

@0-#92-=%4# -2#> $-,"-2% ,203+ 3% .-D+ 3% 7+ /-7,#5(+ +:#$%7(-7, -3 98% ' -3(-7' (% 5-06' 
-50+2(' .-F 5%7%, #"# 109% ' -3(-7' (% 3-6' -50+2(' .-F 5%7%. 

8-6% -50+2(% .-F /0+37,%2?% $-"#4#(' ,-/"-,+ $-*% .-D+ 3% 7+ 3-1#*+ 7%5-0#*+2%6+. -30+=+(-5 
+(+05+,7$-5 #92-0%, %"# 1+9 (%7,%($% $-(3+(9%)#*+. I(% -30%D%2% 7%.- 3#- '$'/(+ +(+05#*+ 5-0#2%. 
B%7'/0-, 3-6-*, 5-06% -50+2(% .-F '$?'4'*+ # $-"#4#(' ,-/"-,+ 7%30D%(+ ' 2-3+(-* /%0# 3#.(#> 
5%7-2%, <,- 9(%4# 3% *+ 3-3%,(% $-"#4#(% ,-/"-,+ 2+F '0%4'(%,%. G1-5 ,-5% /0-#92-=%4# 3+$"%0#<' 
+:#$%7(-7, $-(3+(9%)#-(#> $-,"-2% 4%$ # 3- 109%. 

E #7,0%D#2%6' $-*+ *+ 7/0-2+- Building Research Establishment, (%*2+F% #7,0%D#2%4$% '7,%(-2% H+"#$+ 
N0#,%(#*+ ' 50%=+2#(7$-* #(3'7,0#*#), (%2-3# 7+ 7?+3+F+:  

•!*E>@;>M4U7E>7 GE?=E97 FB <EBM@4>7 B 64@B; 

•!*E>@;>M4U7E>7 GE?=E97 >7FB GEH<=7GE94>7 M4 E@6D494:;, 7 >78; <E?6;I>E :7NE9E C;F?E 
F;697F764:; (F9;54 @94 <B?4 5E@7K:;), 4 8;@7>7 @E@4?>7 M4@4?4G 8; <6E98;64 7F<649>EF?7 
64@4 E@9E@4 GE>@;>M4?4; 

•!*E>@;>M4U7E>7 GE?=E97 FB 8;@>EF?49>7 M4 B564@:B 7 M4H8;>B; 
•!QE@ 7F?7H BF=E97H4 64@4, GE>@;>M4U7E>7 GE?=E97 B978;G FB ;J7G4F>787 E@ F?4>@46@>7N 
GE?=E94.  

@0+.% (%2-3#.% -2+ '7,%(-2+, $-(3+(9%)#-(# $-,"-2# 1-?# 7' -3 7,%(3%03(#>, *+0 /-3 #7,#. 
'7"-2#.% 0%3% /-$%9'*' 1-?' +:#$%7(-7,, <,- 9(%4# 3% <,+3+ +(+05#*' # 7.%6'*' 0%4'(+ 9% 7,0'*' # 
5%7. L-(3+(9%)#-(# $-,"-2# .-5' 3% 7%(#,%0(' ,-/"' 2-3' 9%50#*%2%*' ' #932-*+(#. %$'.'"%)#-(#. 
7/0+.(#)#.% 9% /-,0-<(' ,-/"' 2-3'. R"#, /-7,-*+ # $-,"-2# $-*# #.%*' '50%=+( #9.*+6#2%4, # ' ,-. 
7"'4%*' 7+ /-,0-<(% ,-/"% 2-3% 7+ /0#/0+.% ' 7%.-. $-,"'.  

E $-.1#(%)#*# 7% ,-/"-,(#. /'./%.% # 7-"%0(#. $-"+$,-0#.%, .-5' 3% 7+ $0+#0%*' 7#7,+.# 50#*%6% 
$-*# +(+05+,7$' +:#$%7(-7, 3-2-3+ 3- (%*2#<+5 .-5'F+5 (#2-%, % ,0-<$-2+ 9% +(+05+(,+ 3- (%*(#D+5. 
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2.5   Уградња гасног кондензаципоног котла



!
!

"'&!

3.   /(&,1.( $"312# (Q2#-!(!),P Q$,.2!" )2Q'2)., 
,.,$O(&,) 
!

);6HE7ME=4U784 U78;9>E5 64M9E@4 

E$-"#$- 7+ )#*+2(# 7#7,+. /0-,+D+ $0-9 (+50#*%(+ /0-7,-0+, /-,0+1(- 5% *+ (% -35-2%0%*'F# (%4#( 
,-/"-,(- #9-"-2%,#. A#(#.%"(% 3+1?#(% ,-/"-,(+ #9-"%)#*+ -$- 50+*(#> #(7,%"%)#*% ' (+50#*%(#. 
/0-7,-0#*%.% 1# /- /0%2#"' ,0+1%"% 3% 1'3+ *+3(%$% /-/0+4(-. /0+7*+$' )#*+2# -$- $-*+ 7+ -.-,%2%. 
L-3 ,%6#> )#*+2# 3+1?#(% ,-/"-,(+ #9-"%)#*+ ,0+1%"% 1# 3% #9(-7# .#(#.%"(- 20 – 30 mm. 

 

4.   3"P&,." 2O$,1.(S )(&,'" (Q2#-!(!),P 3" 
Q$,#"&0 ,.,$O(&,) 
!

;-/"-,(% +(+05#*% .-D+ 3% 7+ '<,+3# # 9%.*+(-. 50+*(#> ,#*+"%. I7#. $-(2+()#-(%"(#> 7#7,+.%, 
/-7,-*# 9#3(- # /-3(- 50#*%6+ $-*+ /0+$- 2+"#$+ 50+*(+ /-20<#(+ # (#7$+ 0%3(+ ,+./+0%,'0+ 
-7"-1%=% /-,0+1(' $-"#4#(' ,-/"-,(+ +(+05#*+. ;%$-=+ /-7,-*+ # 2+-.% +:#$%7(# 0%3#*%,-0# $-*# 9% 
0%9"#$' -3 7,%(3%0(#> 0%3#*%,-0% #.%*' '50%=+(+ 2+(,#"%,-0+ (%.#*+6+(+ 9% /0#('3(' #9.*+(' 
2%93'>%. @0+/-0'4'*+ 7+ 3% 7+ 72# -2# 7#7,+.# $-.1#('*' 7% $-(3+(9%)#-(#. $-,"-2#.%, 7-"%0(#. 
$-"+$,-0#.% # ,-/"-,(#. /'./%.%.  

 

4.1.   QE@>E 7 M7@>E 56784:; 
!

QE@>E 56784:; 

@-3(- 50#*%6+ *+ -3"#4(% %",+0(%,#2% 0%3#*%,-0#.%, *+0 /0'D% '5-3(#*# -7*+F%* ,-/"-,+ (+5- 1#"- 
$-*+ 30'5- 50#*%6+. @-3(#. 50#*%6+. 0*+<%2%.- 7+ %"+05+(% $-*# 7+ #(%4+ 0%9.(-D%2%*' (% /-3'. I2%* 
7#7,+. 50#*%6% #.% # 2#9'+"(' /0+3(-7,, *+0 2#<+ (+.% 0%3#*%,-0% (% $-*#.% 7+ 7$'/?% /0%<#(% # 
$-*# 9%'9#.%*' /0-7,-0. !% 30'5+ 7,0%(+, -2%$%2 7#7,+. 50#*%6% 9%>,#*+2% .%"- 2+F+ /-4+,(+ 
,0-<$-2+.  

B%4#( (% $-*# -2%* 7#7,+. :'($)#-(#<+ 7"#4%( *+ (%4#(' 0%3% 0%3#*%,-07$-5 7#7,+.%. H-3+(# 7#7,+. 
7%7,-*# 7+ -3 )#*+2# $0-9 $-*+ /0-,#4+ ,-/"% 2-3% $-*% 9%50#*%2% /0-7,-0#*' 72-*-. ,+./+0%,'0-., 
7%.- <,- 7' $-3 /-3(-5 7#7,+.% ,+ )#*+2# /-0+3%(+ ' 7/#0%"' ' /-3' #7/-3 /%0$+,%, /"-4#)% #"# 
$%.+(%. G1-5 ,-5% *+ /-,0+1(% ,+./+0%,'0% 2-3+ (#D% *+0 7+ ,-/"-,% /-3#D+ /0+.% 5-0+, # ,#.+ ' 
-3(-7' (% 0%3#*%,-07$- 50#*%6+ 3-1#2%.- 1-?' 0%7/-3*+"' ,-/"-,+. 

  @0+3(-7,# 
!2%$- (%4#( 50#*%6% #.% 72-*+ /0+3(-7,# # (+3-7,%,$+, /% ,%$- # /-3(- 50#*%6+. @0+3(-7,# 
,%$2-5 /0#()#/% 50#*%6% 7' 7%$0#2+(-7, '50#*%(#> 3#*+"-2% $-*# 9%50#*%2%*' /-3, /% *+ ,#.+ 
7.%6+(% .-5'F(-7, -9?+3%. @-3(- 50#*%6+ *+ *%$- /-5-3%( 7#7,+. 50#*%6% %$- 7+ 50%3# (-2% 
$'F%. K%7/-3*+"% ,-/"-,+ *+ 1-?% # 930%2#*% *+0 7+ ,-/"-,% /-3#D+ /0+.% 5-0+ /% (%. 7,2%0% 
1-?' 0%2(-,+D' #9.+=' ,-/"-5 # >"%3(-5 2%93'>%.  

.;@EF?4U7 
J+3%( -3 (+3-7,%,%$% /-3(-5 50#*%6% 7%7,-*+ 7+ ' 4#6+(#)# 3% -30+=+(+ 7,2%0# (+ 7.#*' 1#,# 
' $-(,%$,' 7% 9%50#*%(#. /-3-., 3% (+ 1# 3-<"- 3- -<,+F+6%. I7#. ,-5%, #(7,%"#7%6+ /-3(-5 
50#*%6% ' /-7,-*+F' $'F' #"# 7,%( 9%>,#*+2% /'(- /-7"% # ,0-<$-2% 9% /-3#9%6+ /-7,-*+F#> 
/-3-2%. ;%$-=+, 9%50#*%2%6+ /-3% .-D+ 3% /-,0%*+ .%"- 3'D+ (+5- $-3 0%3#*%,-0% /-<,- *+ 
,-/"-,% $-*-. 7+ 9%50#*%2% /-3 9(%,(- .%6%. R"#, $%3% 7+ /-3 '50#*+ /0-7,-0#*% (+ 5'1# 
,-/"-,' ,%$- "%$-, 4%$ (# /-0+3 -,2-0+(-5 /0-9-0%. L%- # 72%$% .-3+0(% ,+>(-"-5#*%, /-3(- 
50#*%6+ 9%>,#*+2% 3-7,% 2+"#$' /-4+,(' #(2+7,#)#*', (%0-4#,- %$- 7+ (%.*+0%2% 3% 7+ ,0+(',(# 
7y7,+. 50#*%6% /0-.#*+(#.  
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3    ЦИЈЕВНИ РАЗВОД 
(ПОД-СИСТЕМ ПРЕНОСА ТОПЛОТНЕ ЕНЕРГИЈЕ)

4    ЗАМЈЕНА ОГРЕВНИХ ТИЈЕЛА 
(ПОД-СИСТЕМ ЗА ПРЕДАЈУ ЕНЕРГИЈЕ)

4.1   Подно и зидно гријање



166 Декарбонизација енергетског сектора у Босни и Херцеговини

  

  ,          30%.  
        ,     

.               
 ,             

.  ,         
   ,          .  

     ,          .  
              

  30°C.             
   .         .   
,        ,         
      . 

4.2.    
!

     ,     ,   
         .    
   ,     .    

  ,       ,     
          .  

  ,         .   , 
           ,     

        .   , 
   : 

 , 
 , 

 . 
 

5.     (   ) 

 

            
      .       

  ,        .      
   ,         , 
  .        

,  ,   . 

          , 
       ,  ,  

,  ,  ,      , 
  (  ),   ,  

, . 

  
 1    

4.2   Вентилоконвектори

5    УПРАВЉАЊЕ СИСТЕМОМ ЦЕНТРАЛНОГ ГРИЈАЊА 
(ПОДСИСТЕМ ЗА УПРАВЉАЊЕ)



!
!

"'(!

6.    S(#$"0'([*2 +"'".!($"R, 
!

@0#"#$-. /0-*+$,-2%6% ,+0.-,+>(#4$-5 /-7,0-*+6%, )#? *+ 3% 7+ -7#5'0%*' ,0%D+(# '7"-2# ,-/"-,(+ 
'5-3(-7,# ' /0-7,-0' # 3% 7+ ,# '7"-2# /-7,#5(' '9 <,- .%6' /-,0-<6' +(+05#*+. 8% 1# 7+ -2# '7"-2# 
#7/'(#"#, /-,0+1(- *+ #90%3#,# /0-0%4'( /-,0+1(#> +:+$%,%, 3#.+(9#-(#0%,# )*+2-2-3+ # /'./+, ,+ 
#920<#,# >#30%'"#4$- '0%2(-,+D+6+ (1%"%(7#0%6+) $-./"+,(-5 7#7,+.%. Q#30%'"#4$- 
'0%2(-,+D+6+ ,+0.-,+>(#4$-5 /-7,0-*+6% *+ $?'4(# :%$,-0 9% $2%"#,+,%( /-5-( )*+"-$'/(-5 
7#7,+.%. I7#. 2+F (%2+3+(#> 0%9"-5%, '0%2(-,+D+6+. 7+ /-9#,#2(- ',#4+ (% # (% 0%3 0+5'"%)#-(#> 
2+(,#"%.  

N+9 -19#0% (% #92-0 ,-/"-,+ $-*# 7+ $-0#7,#, ' 7#7,+.#.% )+(,0%"(-5 50#*%6% 4+7,- 7+ *%2?% /0-1"+. 
3% 7' /-*+3#(% 50+*(% ,#*+"% ."%$%, % 30'5% 'D%0+(%. S"%2(# 0%9"-5 ,-.+ *+ '3%?+(-7, 50+*(-5 ,#*+"% 
-3 #92-0% ,-/"-,+. X,- *+ 50+*(- ,#*+"- '3%?+(#*+, 7"%1#*+ F+ -3%2%,# ,-/"-,', 3-$ F+ -(- $-*+ *+ 
(%*1"#D+ #92-0' ,-/"-,+ 1#,# 20'F+. G%,- *+ 7#7,+. 50#*%6% /-,0+1(- 1%"%(7#0%,# $%$- 1# 7+ 
/-7,#5"% *+3(%$% ,+./+0%,'0% 72#> 0%3#*%,-0% ' '(',0%<6-7,# 7#7,+.%, (+9%2#7(- -3 ,-5% $-*+ *+ 
,#*+"- 1"#D+, % $-*+ '3%?+(#*+ -3 #92-0% ,-/"-,+. ;- F+ 3% 7.%6# '$'/(+ ,0-<$-2+ 50#*%6%, 
+"#.#(#F+ .-5'F+ 92'$-2+ # <'.-2+ $-*# 3-"%9+ #9 0%3#*%,-0%, ,+ F+ 72%$' /0-7,-0#*' '4#(#,# 
'5-3(#*-. 9% 1-0%2%$. @0-)#*+6+(- *+ 3% >#30%'"#4$#. '0%2(-,+D+6+. .-D+ 3% 7+ /-7,#5(+ '<,+3% 
+(+05#*+ ' 0%7/-(' -3 14,6 % 3- 23,8 %, ' 9%2#7(-7,# -3 ,#/% '50%=+(#> 0+5'"%)#-(#> 2+(,#"% # 
6#>-2+ $-.1#(%)#*+. 

 

6.1.    S7@64B=7CG7 >;B649>E?;D;>7 F7F?;H7 
!

@0#"#$-. 0%3% )#0$'"%)#-(+ /'./+ ' )#*+2(-* .0+D# *%2?%*' se -,/-0# 7,0'*%6'. X,- *+ /-,0-<%4 
'3%?+(#*# -3 /'./+, ,- *+ -,/-0 7,0'*%6' 2+F#, -3(-7(- (% 0%7/-"%5%6' *+ .%6# (#2- /0#,#7$%. 
I10%,(- 20#*+3# 9% /-,0-<%4+ $-*# 7+ (%"%9+ 1"#D+ /'./#. L%$- 2-3% 7"#*+3# /', .%6+5 -,/-0%, 
-3(-7(- /0-,-$ 2-3+ *+ /0-/-0)#-(%"%( 0%9"#)# /0#,#7%$%, %$- 7+ ' 720>' #9*+3(%4%2%6% /%3% 
/0#,#7$% (+ /re3'9.' (#$%$2+ .*+0+, $0'5-2# /-,0-<%4% 1"#D+ /'./# F+ #.%,# 2+F+ /0-,-$+ -3 
/-,0+1(#>, % -(# (% $0%*' 0%92-3% .%6+.  

 
!"#$% 211 O%7/-3*+"% /0#,#7$% ' *+3(-7,%2(-. 32-)#*+2(-. 7#7,+.' 
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6    ХИДРАУЛИЧКО БАЛАНСИРАЊЕ

6.1   Хидраулички неуравнотежени системи



!
!

"')!

I2% /-*%2% (%*"%$<+ .-D+ 3% 7+ -1*%7(# /-.-F' (%0+3(+ 7"#$+, (% $-*-* 2#3#.- 3% *+ /-7,#5(',% 
2#7#(% ."%9% (% /02-* 0'/# (%*2+F%, ,+ 3% 7+ 2#7#(% 72%$-5 7?+3+F+5 ."%9% /-7,+/+(- 7.%6'*+ 
'3%?%2%6+. -3 7"%2#(+. ;- 7+ 3+<%2% 9%,- <,- *+ 72%$% 0'/% #9"-D+(% 0%9"#4#,-. /0#,#7$' 2-3+. 
L%$- 2-3% /0-"%9# -30+=+(' '3%?+(-7,, -(% 3- 7?+3+F+ 0'/+ 5'1# +(+05#*' -3(-7(- 3-"%9# 3- 
5'1#,$% /0#,#7$% /0# 7,0'*%6', ,+ *+ 9%,- 3-.+, ."%9% #9 72%$+ 7?+3+F+ 0'/+ .%6# -3 /0+,>-3(-5. 
;%$-=+ 7+ .-D+ 2#3*+,# 3% 7+ 9%,2%0%6+. /-*+3#(#> 0'/% ',#4+ (% -7,%"+ ."%9-2+, $%$- *+ /0#$%9%(- 
(% 3+7(-. 3#*+"' 7"#$+. 

 
!"#$% 212 @0#$%9 ',#)%*% -,/-0% (% 7,0'*%6+ 2-3+ ' )#*+2# 

!

C7,- 20#*+3# # 9% )#*+2(' .0+D' ,+0.-,+>(#4$-5 /-7,0-*+6%. E ,-. 7"'4%*' F+ /-,0-<%4# (%*1"#D# 
/'./# /0+'9#.%,# 2#<+ ,-/"-,+ 91-5 2#<$% /0-,-$%, 3-$ F+ (%*'3%?+(#*# /-,0-<%4# '7?+3 .%6$% 
/0-,-$% #.%,# (% 0%7/-"%5%6' .%6+ ,-/"-,+. N+9 -19#0% (% ,- 3% "# 7+ 0%3# - *+3(-7,%2(-. 7#7,+.' 
7% /%0 /-,0-<%4% #"# - 7"-D+(-. 7#7,+.' $-*+5 4#(# 2#<+ 2+0,#$%"%, 20#*+3#F+ #7,% /0%2#"%. E 
7"'4%*' 7"-D+(-5 7#7,+.% /0#$%9%(-5 (% (%0+3(-* 7"#)#, /-,0-<%4 (% /-4+,$' 2+0,#$%"+ (%*1"#D+ 
/'./# /0+'9#.%F+ (%*2#<+ ,-/"-,+, % /-,0-<%4 (% $0%*' 2+0,#$%"+ $-*% *+ (%*'3%?+(#*% -3 /'./+ 
(%*.%6+. I2#. *+ -/#7%(- 7,%6+ ' >#30%'"#4$# (+'0%2(-,+D+(-. 7#7,+.'. 

 

 
!"#$% 213 T#30%'"#4$# (+'0%2(-,+F+( 7#7,+. 

!

@0# /0-*+$,-2%6' ,-/"-2-3(-5 7#7,+.% )+(,0%"(-5 50#*%6% #"# >"%=+6% -1%2+9(- .-0%*' 3% 7+ 
9%3-2-?+ 7?+3+F% 32% $0#,+0#*'.%: 

•!?E<=E?>4 B5E@>EF?, 7 
•!;>;65;?FG4 ;J7G4F>EF?. 

C%$- (+ /0+37,%2?%*' 5"%2(+ $0#,+0#*'.+  $-3 /0-*+$,-2%6% 7#7,+.%, (#<,% .%6+ (#7' 2%D(# (# 
/0-1"+.# $-*# 7+ -3(-7+ (% 1'$' ' 0+5'"%)#-(#. 2+(,#"#.% # (% 6#>-2 (+/0%2#"%( 0%3, <,- 7' $-3 
(+'0%2(-,+D+(#> #"# (+/0%2#"(- '0%2(-,+D+(#> 7#7,+.% 4+7,+ /-*%2+. 8+<%2%*' 7+ (%*4+<F+ $-3 
3*+"-.#4(-. -/,+0+F+6%, $%3 7+ /-2+F%2% 0%9"#$% /0#,#7%$% (% 2+(,#"#.%, # ,#.+ /-2+F%2% 
(+'5-3(-7, 1-0%2$% ' /0-7,-0'. ;#.+ 7+ /-2+F%2% /-,0-<6% +(+05#*+, *+0 '0+=%*# (+ .-5' 3% /0%2#"(- 
0+5'"#<' 9%>,*+2+ $-.:-0% 9% /-*+3#(+ /0-7,-0+ #"# /0-7,-0(+ 9-(+.  

o1/-<A:1BJ1!2.1=Z<:<2H1-<2<!>1?.32<!K-._<!

F!M-.?2<!;1?.:<!2.!/4:<=1!4/M43<-<?AD1!9-4;4J!M-.?24M!K./1?AK<!
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!
!

"'*!

6.1.1.    .;;J7G4F>4 68;K;:4 <6EI=;H4 >;B649>E?;D;>7N F7F?;H4  
!

8% 1# 7+ -7#5'0%"% /-,0+1(% ,-/"-,% ' (%*$0#,#4(#*+. /0-7,-0' (' $-*+. 7+ -4+$'*' (%*2+F# 
/0-1"+.#), ' /0%$7# 7+ 4+7,- /0#.*+6'*' 0*+<+6% $-*#.% 7+ (+ /-7,#D+ >#30%'"#4$- '0%2(-,+D+6+, 
4#.+ 7+ 3-3%,(- 7.%6'*+ +:#$%7(-7, 7#7,+.%. B%*4+<F+ 7+ /0#1*+5%2% /-2+F%6' 7(%5+ /'./+ #"# 
/-2+F%6' ,+./+0%,'0+ /-"%9(-5 2-3%. E9 (%2+3+(% 0*+<+6%, /0-1"+. ,%$-=+ /-$'<%2% 3% 7+ 0#*+<# 
3-3%2%6+. /'./+ (% $0%*' 0%92-3% #"# $-0#<F+6+. 3-3%,(+ -/0+.+ 9% 50#*%6+ #"# >"%=+6+ ' 
(%*$0#,#4(#*#. /0-7,-0#*%.%. I2%$2% 0*+<+6% 9%/0%2- /0-'90-$'*' /0+$-.*+0(' /-,0-<6' ,-/"-,(+ 
# +"+$,0#4(+ +(+05#*+.  

 

QE9;L4:; F>45; U76GB=4U7E>; <BH<;  

@-2+F%6+. 7(%5+ /'./+ /-2+F%2% 7+ # /0-,-$ 2-3+ $0-9 (%*'3%?+(#*+ /-,0-<%4+, $%$- 1# 7+ /-7,#5"+ 
/0-*+$,-. 9%>,#*+2%(+ 20#*+3(-7,#. I2%$2- 0*+<+6+ *+ (++:#$%7(- *+0 ,%3% 3-"%9# 3- /-2+F%6% 
/0-,-$% ' )#*+"-. 7#7,+.', -3(-7(- 3- /-0%7,% /0-,-$% ' /-,0-<%4#.% $-*# 91-5 (+'0%2(-,+D+(-7,# 
7#7,+.% 2+F #.%*' /0-,-$ 2+F# -3 /-,0+1(-5. ;#.+ F+ 7+ /-7,#F# ,-/"-,(% '5-3(-7, ' $0#,#4(#. 
/0-7,-0#.%, %"# F+ -(# /0-7,-0# $-*# 7+ (%"%9+ (% /-4+,$' 0%92-3% 1#,# /0+50#*%(#. 

@-2+F%6+. /0-,-$% 3#0+$,(- 7+ /-2+F%2% # /-,0-<6% +"+$,0#4(+ +(+05#*+ 9% /-5-( /'./+. L%$- 
/-2+F%6+. /0-,-$% 3-"%9# # 3- /-0%7,% /%3% /0#,#7$% ' .0+D#, /-,0+1(% *+ # 2+F% 2#7#(% 3-1%2+ 
/'./+. @-2+F%6+. /0-,-$% 9% (/0. 25%, /-,0+1(- *+ /-2+F%,# 2#7#(' 3-1%2+ /'./+ 9% 56%, -3(-7(- 
3-F# F+ 3- /-0%7,% /-,0+1(+ 7(%5+ /'./+ -3 95% <,- *+ 7$-0- 32-7,0'$- 2#<+. I4#5"+3(- *+ 3% 7+ 
/-2+F%6+. /0-,-$% 9(%,(- /-2+F%2%*' ,0-<$-2# 9% /-5-( /'./+. 

! -19#0-. (% ,- 3% 7' 3#.+(9#*+ )*+2-2-3% (+/0-.*+6#2+, % 3% 3-"%9# 3- /-2+F%6+ /0-,-$%, 3-F# F+ 
# 3- /-2+F%6% 109#(+ 7,0'*%6% 2-3+ $0-9 )*+2-2-3. @0#.*+(-. -2-5 0*+<+6%, ' 7"'4%*' %$- /%3 
/0#,#7$% 3-7,#5(+ -30+=+(' 20#*+3(-7,, .-5'F% *+ /-*%2% 5-0+ -/#7%(-5 /0-1"+.% /-*%2+ 1'$+ ' 
/-*+3#(#. 3#*+"-2#.% 7#7,+.%. ;- 7+ 3+<%2% 9%,- <,- *+ /%3 /0#,#7$% /0-/-0)#-(%"%( $2%30%,' 
109#(+ 7,0'*%6% 2-3+. 

 

QE9;L4:; ?;H<;64?B6; <E=4M>E5 9E@4 

80'5-, 20"- 4+7,- 0*+<+6+ $-*+ 7+ /0#.*+6'*+ ' /0%$7# $%$- 1# 7+ /-7,#5"% ,-/"-,(% '5-3(-7, ' 
(%*'3%?+(#*#. /0-7,-0#*%.% *+ /-2+F%6+ ,+./+0%,'0+ /-"%9(-5 2-3%. E -2-. 7"'4%*' ,%$-=+ 3-"%9# 
3- 3-3%,(-5 /0+50#*%2%6% /0-7,-0#*% 1"#D#> /'./#. @-,0-<6% +"+$,0#4(+ +(+05#*+ 9% /'./' 7+ (+ 
.#*+6%, %"# 9%,- 3-"%9# 3- /-0%7,% /-,0-<6+ ,-/"-,(+ +(+05#*+. C7$'7,2+(- *+ ',20=+(- 3%:  

•!<6;5678494:; <6EF?E64 F4HE M4 1°C ?EGEH 5E@7>;, 6;MB=?764 <E9;L4:;H BGB<>; 5E@7K:; 
<E?6EK:; ;>;6578; M4 ] 5% B 56784:B; 

•!<E?N=4V;:; <6EF?E64 F4HE M4 1°C ?EGEH 5E@7>; 6;MB=?764 <E9;L4:;H BGB<>; 5E@7K:; 
<E?6EK:; ;>;6578; M4 ] 10% B N=4V;:B.  
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!
!

"(+!

6.2.    S7@64B=7CG7 B649>E?;D;>7 F7F?;H7 
!

E /0+,>-3(-. ,+$7,' /0#$%9%(# 7' (%4#(# (% $-*+ 7+ .-D+ 0#*+<#,# /0-1"+. ,-/"-,(+ '5-3(-7,# ' 
(%*'3%?+(#*#. /0-7,-0#*%.%, %"# 6#>-2-. 0+%"#9%)#*-. 3-F# F+ 3- /-*%2+ 30'5#> /0-1"+.%. J+3#(# 
(%4#( $-*#. .-5' 3% 7+ #7/'(+ 5"%2(# $0#,+0#*'.# /0-*+$,-2%6%, 1+9 /-*%2+ /0-1"+.%, *+ 
>#30%'"#4$- '0%2(-,+D+6+ (1%"%(7#0%6+) 7#7,+.%. Q#30%'"#4$#. '0%2(-,+D+6+. )#*+2(+ .0+D+ 
#9*+3(%4#F+ 7+ /%3-2# /0#,#7%$% ' 7#7,+.', ,+ F+ 3-F# 3- /0%2#"(+ 0%7/-3*+"+ /0-,-$% ' 
/-,0-<%4#.%. B% -2%* (%4#( 0#*+<#F+ 7+ # /0%2#"(% 0%7/-3*+"% +(+05#*+ $-*% *+ /-,0+1(% 9% 
/-$0#2%6+ ,-/"-,(-5 -/,+0+F+6%. 

 
!"#$% 214 @-0+=+6+ >#30%'"#4$# '0%2(-,+F+(-5 # (+'0%2(-,+F+(-5 7#7,+.% 

!

6.3.    2F>E9; 7 96F?; N7@64B=7CGE5 I4=4>F764:4 
!

H#<+ -3 80% 72#> /-7,-*+F#> 7#7,+.% 50#*%6% 7%30D# -50-.%( /-,+()#*%" 9% -/,#.#9%)#*'. 
Q#30%'"#4$- 1%"%(7#0%6+ -7#5'0%2% -/,#.%"(' 0%7/-3*+"' /0-,-$% ' '(',0%<6-7,# 7#7,+.% 
50#*%6%, <,- 9(%4# 3% *+ /0%2% $-"#4#(% 2-3+ 3-7,'/(% (% /0%2-. .*+7,' ' /0%2- 20#*+.+. I/,#.%"(% 
0%7/-3*+"% /0-,-$% (#*+ 7%.- /#,%6+ /0-(%"%7$% -35-2%0%*'F#> $-./-(+(,#, 2+F -(% ,%$-=+ 
9%>,#*+2% # 3-10- /-9(%2%6+ 7#7,+.% 50#*%6%. !#7,+. 50#*%6% ,0+1% 3% 7+ 3-10- %(%"#9#0%, 
/0-0%4'(%, /0#"%5-3#, # -/,#.#9#0%. I7(-2(+ 2%0#*%(,+ >#30%'"#4$-5 '0%2(-,+D+6% (1%"%(7#0%6%) 
7': 

•!F?4?7CGE B649>E?;D;:;, 
•!@7>4H7CGE B649>E?;D;:;, 7 

•!4B?EH4?FGE B649>E?;D;:;. 
 
 
 
 
 
 
 
 

9-.K<:.2!9-4;4J!N21HJ<!
;.K9.-<;A-<!9-4H;4-<!

@-.3.:1J!9-4;4J!N9431C.2<!
;.K9.-<;A-<!1!K4MAD<!94?<3<!
ZAJ.!

G/M43<-<?AD1!9-4;4J!
N4/M43<-<?AD1!AB12<J!N2.K<!
ZAJ.!

Y!;-+)%2&5.!R!3%- Z%-+)%2&5.!R!3!=-
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6.2   Хидраулички уравнотежени системи

6.3   Основе и врсте хидрауличког балансирања



!
!

"("!

6.3.1.    !?4?7CGE N7@64B=7CGE I4=4>F764:; 
!

L-3 7,%,#4$-5 >#30%'"#4$-5 1%"%(7#0%6% /0-,-$ 7+ 0+5'"#<+ 0'4(-, /0+$- 2+(,#"% 9%2#7(#> -3 
/0#,#7$%. I23*+ 7+ /0-,-)# /0-0%4'(%2%*' # /-7,%2?%*' #7$?'4#2- 9% 7"'4%*+2+ /'(-5 -/,+0+F+6%, 
*+0 *+ )#? -/,#.#9-2%(% 3#7,0#1')#*% 2-3+ 9% 50#*%6+ 9% .%$7#.%"(' +:#$%7(-7, 7#7,+.% 50#*%6%. 
;- 9(%4# 3% 7+ 7"'4%* 3*+"#.#4(-5 -/,+0+F+6% #"# /0-.*+6#2#> -3(-7% -/,+0+F+6% (+ .-D+ 
-7,2%0#,# -2#. 0*+<+6+., 91-5 4+5% *+ -(- /-9(%,- $%- 7,%,#4$- 1%"%(7#0%6+. L%3% 7+ ' ,-/"-,(# 
/0-0%4'( '$?'4# -/,+0+F+6+ 50#*%6% (% /0-7,-0#*', 7,%,#4$- 1%"%(7#0%6+ ('3# (%*1-?# -3(-7 
)#*+(+ # $-0#7,# #9.+=' 0*+<+6% 1%"%(7#0%6% 7%.-7,-*+F#> /-0-3#4(#> $'F% # 32-*(#> #"# 
2#<+/-0-3#4(#> 950%3% 7% .%"#. 7,%.1+(#. *+3#(#)%.%. K%9"-5 9% ,- *+ ' ,-.+ <,- 7' ,+0.-7,%,7$# 
#"# 1%"%(7(# 2+(,#"# $-*# 9%2#7+ -3 /0#,#7$%, % $-*# 7' /-,0+1(# 9% 6+5-2' #./"+.+(,%)#*', 2+c# 
/0#7',(# ' 2+F#(# /-7,-*+F#> 7#7,+.% #"# 7+, %$- *+ /-,0+1(-, .-5' (%$(%3(- 3% '50%3+ /- (#7$#. 
)#*+(%.%. U%$ # $-3 7#7,+.% /-3(-5 50#*%6%, 7,%,#4$- 1%"%(7#0%6+ 3-2-?(- *+ 9% .%6+ 7,%.1+(+ 
*+3#(#)+, *+0 3#(%.#4$- 1%"%(7#0%6+ ('3# 7%.- (+9(%,(+ /0+3(-7,# 91-5 #(+0)#*+ 7#7,+.%. 
!,%,#4$- /0+31%"%(7#0%6+ ' $-.1#(%)#*# 7% %3%/,#2(-. -/,#.#9%)#*-. 50#*%6% (% -7(-2' 7-1(+ 
,+./+0%,'0+ -23*+ /-7,#D+ (%*1-?+ 0+9'",%,+. 

.;@EF?4U7 F?4?7CGE5 N7@64B=7CGE5 I4=4>F764:4 

@-<,- 7' .%7+(# /0-,-)# -/,#.%"(- '0%2(-,+D+(# 7%.- ' 7"'4%*' /'(-5 -/,+0+F+6%, 1'$% 7+ 4+7,- 
*%2?% $-3 3*+"#.#4(-5 -/,+0+F+6%, /0-'90-$-2%(% /-2+F%(#. /0-,-$-. ' ,+0.-7,%,7$#. 
2+(,#"#.%. !,%6+ /'(-5 -/,+0+F+6% *%2?% 7+ 7%.- (+$-"#$- 3%(% ' 5-3#(# # 91-5 ,-5% 7#7,+. 50#*%6% 
(#*+ -/,#.%"(- '0%2(-,+D+( ,-$-. -7,%,$% 5-3#(+. C/%$, 7/0-2-=+6+ *+3(-7,%2(-5 7,%,#4$-5 
1%"%(7#0%6% +(+05+,7$# *+ +:#$%7(#*+ -3 /-,/'(-5 (%/'<,%6% >#30%'"#4$-5 1%"%(7#0%6%.  

!%2*+,: J/,>#(%@#5% 4)%)#.$/; >%"%(4#*%+% 4% 1#4/$/'?#$%4(/, @#*$9"%@#/(/, 09,0/, 4% 
(%5(#E/, ,/;93/, # $/(4)%()(/, 1#4#(/, 0*#)#4$%, 0*':4)%1B% (%5>/B9 1%*#5%()9 7% ;/)/1/ 41%$9 
,%"9 4)%,>'(9 5':#(#@9. 

*EH<E>;>?; M4 <6E9EV;:; F?4?7CGE5 N7@64B=7CGE5 I4=4>F764:4: 

@0#$"%3(+ $-./-(+(,+ 9% 7,%,#4$- >#30%'"#4$- 1%"%(7#0%6+ 7' ,+0.-7,%,7$# 0%3#*%,-07$# 2+(,#"# 
,#/% RA-N #"# RA-UN #"# '50%31+(# 2+(,#"#, ' $-.1#(%)#*# 7 .+>%(#4$#. 0%3#*%,-07$#. 
,+0.-7,%,7$#. 2+(,#"#.% ,#/% RA2000.  

$BC>7 I4=4>F 9;>?7=7 

K'4(# 1%"%(7 2+(,#"# /0'D%*' 7,%,#4$-, -7(-2(- 0*+<+6+ 9% 1%"%(7#0%6+ 9% .(-5+ HVAC /0#.*+(+. 
H+(,#"# -50%(#4%2%*' /0-,-$ $0-9 0%9"#4#,+ 3#*+"-2+ ' 7#7,+.#.% 9% 50#*%6+, >"%=+6+ # /0#/0+.' 
/-,0-<(+ ,-/"+ 2-3+. ! -19#0-. (% ,- 3% 0'4(# 1%"%(7 2+(,#"# (+ .-5' 3% 0+%5'*' (% /0-.*+6#2+ 
'7"-2+, 6#>-2- $-0#<F+6+ 7+ /0+/-0'4'*+ ' 7#7,+.#.% 7% $-(7,%(,(#. /0-,-$-.. 

 

!"#$% 215 O'4(# 1%"%(7(# 2+(,#" 

171ТЕХНИЧКИ ПРИРУЧНИК ЗА ПРОВОЂЕЊЕ МЈЕРА ЕНЕРГЕТСКЕ ЕФИКАСНОСТИ НА СТАМБЕНИМ ЗГРАДАМА 

МЈЕРЕ НА ТЕХНИЧКИМ СИСТЕМИМА ЗГРАДЕ



!
!

"(#!

6.3.2.    #7>4H7CGE N7@64B=7CGE I4=4>F764:; 
!

G% 0%9"#$' -3 7,%,#4$-5 1%"%(7#0%6%, ' 2%0#*%(,# 3#(%.#4$-5 1%"%(7#0%6% 0%9.%,0% 7+ # 7"'4%* 
3*+"#.#4(-5 -/,+0+F+6%. 8% 1# 7+ 3#:+0+()#*%"(# /0#,#7%$ (% 0%3#*%,-0' #"# ' )*+2-2-3' -30D%2%- 
$-(7,%(,(#. ' )#*+"-* 950%3# # ' 72#. '7"-2#.% -/,+0+F+6%, /-,0+1(- *+ 3% 7+ '50%3+ 3#(%.#4$# 
1%"%(7 2+(,#"# #"# ,+0.-7,%,7$# 2+(,#"# $-*# (+ 9%2#7+ -3 /0#,#7$%. ;%3% 7+ .%7+(# ,-$-2# 
/0%2#"(- -30D%2%*' 4%$ # 7% 3*+"#.#4(#. -/,+0+F+6+. #"# ' /0-.*+6#2#. '7"-2#.% -/,+0+F+6%. 
G1-5 ,-5% 7+ -2%* /-7,'/%$ # (%9#2% 3#(%.#4$- 1%"%(7#0%6+ 7#7,+.%. 

Q6;@>EF?7 @7>4H7CGE5 N7@64B=7CGE5 I4=4>F764:4 

C%$- *+ 7#7,+. 3#9%*(#0%( 9% 0%3 /-3 /'(#. -/,+0+F+6+. $%- # $-3 7,%,#4$-5 1%"%(7#0%6%, 
-35-2%0%*'F% 3#7,0#1')#*% ,-/"+ 2-3+ -7#5'0%(% *+ 4%$ # ' '7"-2#.% 3*+"#.#4(-5 -/,+0+F+6%. ;- 
9(%4# 3% 7#7,+. 50#*%6% ,%$-=+ -.-5'F%2% 9(%,(- 2+F+ '<,+3+ +(+05#*+ ,-$-. )#*+"+ 5-3#(+, '/0$-7 
/0-.*+6#2#. 9%>,*+2#.% 9% 50#*%6+ ((/0. 9% /0-.*+(+ /-7,%2$# ,+0.-7,%,% 7/+)#:#4(+ 9% -30+=+(-5 
$-0#7(#$%). N'$% $-*% (%7,%*+ 91-5 7,0'*%6% % $-*% 7+ 4+7,- *%2?% ' ,-$' 7,%,#4$-5 1%"%(7#0%6%, ' 
3#(%.#4$-* 2+09#*# 5-,-2- 3% ' /-,/'(-7,# (+7,%*+. N'$% 7+ /-*%2?'*+ 7%.- %$- 7+ (% 0%3#*%,-0' 
'.*+7,- 0+5'"%,-0% 3#:+0+()#*%"(-5 /0#,#7$% #"# ,+0.-7,%,7$-5 2+(,#"% $-*# (+ 9%2#7# -3 /0#,#7$% 
$-0#7,# 50%(#4(#$ /0-,-$%. R$- 7+ 3#:+0+()#*%"(# /0#,#7)# 3-3%,(- 7.%6+ (% /-,0+1(# .#(#.'., 
1'$% F+ (+7,%,#. 

Q67H8;>; @7>4H7CGE5 I4=4>F764:4 

E 2+F#. 7,%.1+(#. 950%3%.% # 950%3%.% /-7+1(+ (%.*+(+, -2% 2%0#*%(,% 1%"%(7#0%6% *+ *+3#(% 
#7/"%,#2% -/)#*%, 7 -19#0-. 3% 7,%,#4$- 1%"%(7#0%6+ -23*+ (#*+ 1%< /0%$,#4(- 91-5 2+"#4#(+ 
7#7,+.%. 8#(%.#4$- 1%"%(7#0%6+ *+ ,%$-=+ +(+05+,7$# +:#$%7(#*+ -3 7,%,#4$+ 2+09#*+. A+=',#., 
,0-<%$ $-./-(+(,# ' 3#(%.#4$-. 1%"%(7#0%6' *+ 2+F#, *+0 7' /-,0+1(# 2+(,#"# $-*# (+ 9%2#7+ -3 
/0#,#7$%. X,- 7+ ,#4+ -3(-7% )#*+(+ # +:+$,%, 7,%,#4$- 1%"%(7#0%6+ *+ (%*1-?+ 0*+<+6+ $-3 
7%.-7,-*+F#> # 32-*(#> /-0-3#4(#> $'F%, *+0 7' ,+0.-7,%,7$# 0%3#*%,-07$# 2+(,#"# 7% 
/0+3/-3+<%2%6+. 4+7,- 2+F '50%=+(#. N%"%(7#0%6+ .-D+ 3% 7+ #92+3+ 109- # #7/"%,#2- 
*+3(-7,%2(#. "/-(-2(#. /0-0%4'(-." ((/0. 7 %%/"#$%)#*-. “Danfoss Installer”). C7,- 20#*+3# # 9% 
/-3(- 50#*%6+ *+0 91-5 #(+0)#*+ -2%$2#> 7#7,+.%, 3#(%.#4$#. '0%2(-,+D+6+. (+ /-7,#D+.- 
9(%4%*(+ /0+3(-7,#.  

! 30'5+ 7,0%(+, ' 0%3#*%,-07$#. 7#7,+.#.% $-.1#(%)#*% %',-.%,7$-5 # 3#(%.#4$-5 1%"%(7#0%6% 3%*+ 
(%*1-?+ 0+9'",%,+ # 91-5 /0-.*+6#2-5 /-(%<%6% $-0#7(#$%. L%$- 1# 7+ #7$-0#7,#- /-,+()#*%" 
'<,+3+ +(+05#*+ ' 2+"#$#. 7#7,+.#.%, #7/"%,# 7+ #(2+7,#0%6+ ' 2#7-$-$2%"#,+,(+ 2+(,#"+ $%- <,- 
7' 3#5#,%"(# %$,'%,-0#, $-*# -.-5'F'*' #(,+50#7%6+ 7#7,+.% 50#*%6% ' (%30+=+(# 7#7,+. 
%',-.%,#9%)#*+ 950%3+. 

*EH<E>;>?; M4 F<6E9EV;:; @7>4H7CGE5 N7@64B=7CGE5 I4=4>F764:4: 

L-./-(+(,+ 9% 3#(%.#4$- >#30%'"#4$- 1%"%(7#0%6+ 7': 

•!?;6HEF?4?FG7 9;>?7=7 GE87 >; M497F; E@ <67?7FG4, G4E K?E 8; Danfoss ?7< RA-DV 7=7 
B564V;>7 9;>?7=7 F4 I=EGEH 9;>?7=4 RLV-KDV, B GEHI7>4U787 F4 H;N4>7CG7H 
64@784?E6FG7H ?;6HEF?4?7H4 G4E K?E 8; RA2000;  

•!;=;G?6E>7CG7 64@784?E6FG7 ?;6HEF?4?7 F4 4B?EH4?FG7H F;>ME6EH G4E Danfoss AllyTM; 7  
•!6;5B=4U7E>7 9;>?7=7 @7J;6;>U784=>E5 <67?7FG4, G4E K?E FB Danfoss ASV-PV 7 <46?>;6FG7 
9;>?7= ASV-BD. 

G% 0*+<+6% /-3(-5 50#*%6% /0+/-0'4'*+ 7+ '50%36% 0%93*+"(#$% /-3(-5 50#*%6% 7% Danfoss IconTM 
0+5'"%)#*-. # 0+5'"%)#-(#.. 2+(,#"-. 3#:+0+()#*%"(-5 /0#,#7$% $%- <,- *+ Danfoss AB-PM /0#*+ 
72%$-5 0%93*+"(#$%. 

G% 7#7,+.+ /-,0-<(+ ,-/"+ 2-3+ /0+/-0'4'*+ 7+ '/-,0+1% MTCV 2+(,#"% (' 9%2#7(-7,# -3 
,+./+0%,'0+). ;#.+ F+ 7#7,+. 1#,# +(+05+,7$# +:#$%7(#*#, % /-2+F%2% 7+ # 7#5'0(-7, $-0#7(#$% -3 
#(:+$)#*+ "+5#-(+"-. # -3 -/%7(-7,# -3 -9?+3% 91-5 /0+2#7-$+ ,+./+0%,'0+ 2-3+. 
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!
!

"($!

$;5B=4U7E>7 9;>?7=7 @7J;6;>U784=>E5 <67?7FG4 

K+5'"%)#-(# 2+(,#"# 3#:+0+()#*%"(-5 /0#,#7$% .-5' 3% 7+ $-0#7,+ 9% 3#(%.#4$- 1%"%(7#0%6+ ' 
72#. HVAC %/"#$%)#*%.%. H+(,#"# '$"%6%*' $-"+1%6+ /0#,#7$% $-*# 7+ *%2?% ' 7#7,+.#.% 7% 
/0-.*+6#2#. /0-,-$-. ((/0. 32-)#*+2(# 0%3#*%,-07$# 7#7,+.#, ' '7"-2#.% 3*+"-.#4(-5 
-/,+0+F+6%). I2+ 207,+ 2+(,#"% ,%$-=+ .-5' 3% 7+ $-0#7,+ 9% /-3(- 50#*%6+ # '5-3(- >"%=+6+. 

 

 

!"#$% 216 O+5'"%)#-(# 2+(,#"# /0-,-$%, ,+./+0%,'0+ # 3#:+0+()#*%"(-5 /0#,#7$% 

!

$;5B=4U7E>7 9;>?7=7 @7J;6;>U784=>E5 <67?7FG4 MTCV Fa CCR2+ 

H+(,#"# 9% ,-/"-,(- 1%"%(7#0%6+ MTCV /0'D%*' 3#(%.#4$- 0*+<+6+ 9% 1%"%(7#0%6+ 1%9#0%(- (% 
,+./+0%,'0# 9% 7#7,+.+ 7% /#,$-. 2-3-.. E $-.1#(%)#*# 7% CCR2+ '7/-7,%2?% 7+ /%.+,(- # 
+(+05+,7$# +:#$%7(- +"+$,0-(#4$- '/0%2?%4$- 0*+<+6+ 9% (%39-0 # 3+9#(:+$)#*' 7#7,+.% 9% 
/0#/0+.' /-,0-<(+ ,-/"+ 2-3+. 

 

6.3.3    "B?EH4?FGE N7@64B=7CGE I4=4>F764:; 
!

R',-.%,7$- >#30%'"#4$- 1%"%(7#0%6+ .-D+ 3% 7+ 7+ $-0#7,# $%- 3-3%,%$ #"# $%- %",+0(%,#2% 
7,%,#4$-. #"# 3#(%.#4$-. 1%"%(7#0%6'. K*+<+6% 9% %',-.%,7$- 1%"%(7#0%6+ $-0#7,+ #(,+"#5+(,(' 
3#5#,%"(' $-(,0-"' 7#7,+.% 9% #3+%"(' #./"+.+(,%)#*' /-,/'(-5 >#30%'"#4$-5 1%"%(7#0%6% 1+9 
7"-D+(#> /0+3-/0-0%4'(%2%6%. Danfoss--2- 0*+<+6+ /0#$"%3(- *+ 9% 7#7,+.+ $-*# #.%*' 3- 20 
0%3#*%,-0% #"# $0'5-2% 50#*%6%, ,*. '5"%2(-. 9% 7%.-7,-*+F+ $'F+ # 32-*(+ $'F+. 

R',-.%,7$- >#30%'"#4$- 1%"%(7#0%6+ (#*+ (+9%2#7(% 2+09#*% 1%"%(7#0%6%, 2+F 3-3%,%$ #"# 
%",+0(%,#2(% #./"+.+(,%)#*% 7,%,#4$-. # 3#(%.#4$-. >#30%'"#4$-. 1%"%(7#0%6'. A%7+(# 
/0-,-)# 7+ $-(,#('#0%(- /0-0%4'(%2%*' # /-3+<%2%*' - $%- <,- #.+ 5-2-0# - /',+. %',-.%,7$-5 
7#7,+.% (#"# ,%4(#*+: /',+. #(,+"#5+(,(-5 +"+$,0-(7$-5 '/0%2?%6% 7#7,+.-.). ;#.+ 7+ /0#"%5-=%2% 
0%7/-3*+"% /0-,-$% $0-9 7#7,+. 0%3#*%,-0%, -7#5'0%2%*'F# 3% *+ /0%2% $-"#4#(% 2-3+ '2#*+$ 3-7,'/(% 
' /0%2- 20#*+.+ # (% /0%2-. .*+7,'. 

P+(,0%"(% $-(,0-"(% 2%0#*%1"% %',-.%,7$-5 1%"%(7#0%6% *+ 7-1(% ,+./+0%,'0%. C(,+"#5+(,(# 
7#7,+. '/0%2?%6% 3+,+$,'*+ /-,0+1(+ /0-,-$+ /0# $-*#.% 7+ /-7,#D+ D+?+(% 7-1(% ,+./+0%,'0% # 
/0+.% ,-.+ /0#"%5-=%2% /0-,-$. E $'F%.% 53*+ 7' 3#:+0+()#*%"(# /0#,#7)# 20"- (#7$#, ,- *+ 
3-2-?(- 3% 7+ -7#5'0% #3+%"%( 0%3 7#7,+.% 50#*%6%. E 2+F#. 950%3%.% %',-.%,#9%)#*% 7+ $-.1#('*+ 
7% 0+5'"%)#*-. 3#:+0+()#*%"(-5 /0#,#7$%. K+5'"%)#*% 9%7(-2%(% (% ,+./+0%,'0# ,%$-=+ -/,#.#9#0% 
0%3 0+5'"%)#-(#> 2+(,#"% $-*# (+ 9%2#7+ -3 /0#,#7$% # -.-5'F%2% -/,#.%"(' 0+5'"%)#*' /0-,-$% ' 
7"'4%*+2#.% /'(-5 # 3*+"#.#4(-5 -/,+0+F+6%. 
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!
!

"(%!

Q6;@>EF?7 4B?EH4?FGE5 I4=4>F764:4 

;+>(#4%0# -1#4(- (+ 2-"+ 3'5-,0%*(+ /0-0%4'(+ $-*# 4+7,- 3-2-3+ 3- (+,%4(#> 0+9'",%,% 91-5 
(+/-9(%,#> /%0%.+,%0%. L-()+/, %',-.%,7$-5 1%"%(7#0%6% ,+ /0-0%4'(+ +"#.#(#<+ # (% ,%* (%4#( 
-.-5'F%2% /0%2#"(- >#30%'"#4$- 1%"%(7#0%6+ 4%$ # ' "-<+ 3-$'.+(,-2%(#. /-7,-*+F#. 7#7,+.#.%. 

B%*2+F% /0+3(-7, %',-.%,7$-5 1%"%(7#0%6% 7%7,-*# 7+ ' ,-.+ <,- %',-.%,#$% (+ /0-90%4'(%2% .%7+(+ 
/0-,-$+ 7%.- *+3(-. (+5- 7,%"(-, ,%$- 3% 7+ /-7,%2$+ 0+3-2(- /0#"%5-=%2%*'. G%>2%?'*'F# 0+5'"%)#*# 
9%7(-2%(-* (% ,+./+0%,'0#, ' -19#0 7+ .-5' '9+,# 20"- /0-.*+(?#2# 0%3(# /%0%.+,0# # 
(+/0+32#3?#2% 3#(%.#$% 7#7,+.%. J+3(-7,%2(- /-$0+,%6+ ,%$-=+ <,+3# 20#*+.+ # (+ 9%>,#*+2% 
-1(%2?%6+ 7#7,+.% 50#*%6%. 

H#7-$-+:#$%7(% 0*+<+6% 9% %',-.%,7$- 1%"%(7#0%6+ '$?'4'*' TÜV 7+0,#:#$-2%(+ Smart Heating 
7#7,+.+ 9% 0%3#*%,-07$+ 7#7,+.+: Danfoss EcoTM #"# Danfoss AllyTM, % 9% >#30%'"#4$- /-3(- 50#*%6+ 
/0+/-0'4'*+ 7+ Danfoss IconTM 0*+<+6+. 

 

6.4.   0564@:4 ?;6HEF?4?FG7N 9;>?7=4 
!

E.*+7,- -1#4(#> 2+(,#"% /0+/-0'4?#2- *+ 3% 7+ (% 0%3#*%,-0+ '50%3+ ,+0.-7,%,7$# 2+(,#"# 7% 
,+0.-7,%,7$#. 5"%2%.% /-.-F' $-*#> 7+ .-5' "%$<+ (%.*+7,#,# D+?+(+ ,+./+0%,'0+ ' /0-7,-0#*%.%. 
I2-. .*+0-. /-7,#D+ 7+ /-,0-<6% ,-/"-,(+ +(+05#*+ .%6% 4%$ 9% 15% /% # 2#<+. ;+0.-7,%,7$# 
2+(,#" 30D# ' 0%2(-,+D# /0-,-$ ,-/"+ 2-3+ ' 0%3#*%,-0'. R$- *+ ,+./+0%,'0% ' /0-7,-0#*# 2#<% -3 
,+./+0%,'0+ -3%10%(+ (% ,+0.-7,%,7$-* 5"%2#, 2+(,#" 9%,2%0% 3-,-$ ,-/"+ 2-3+ ' 0%3#*%,-0. R$- *+ 
(#D%, /0-/'<,% 2-3' # 0%3#*%,-0 7+ -/+, 9%50#*%2%. 

G% (%.*+<,%6+ D+?+(+ ,+./+0%,'0+ /-,0+1(- *+ 3% 7+ ,+0.-7,%,7$% 5"%2% (%.*+7,# (% -30+=+(# 10-*, 
# -(% F+ 7%.% %',-.%,7$# 3% -,2%0% #"# 9%,2%0% 0%3#*%,-0. L%3% 7+ ' /0-7,-0#*# /-7,#5(+ (%.*+<,+(% 
,+./+0%,'0%, ,+0.-7,%,7$% 5"%2% F+ %',-.%,7$# 3% 9%,2-0# 0%3#*%,-0, % 0%3#*%,-0 F+ ' ,-. ,0+(',$' 
/0+7,%,# 3% +.#,'*+ ,-/"-,' # 9%,- F+ 3% 7+ ->"%3#. L%3% ,+./+0%,'0% ' /0-7,-0#*# /%3(+ #7/-3 
(%.*+<,+(+ 20#*+3(-7,#, ,+0.-7,%,7$% 5"%2% F+ %',-.%,7$# 3% -,2-0# 2+(,#", 91-5 4+5% F+ 0%3#*%,-0 
/-4+,# /-(-2(- 3% 7+ 9%50#*%2% # +.#,'*+ ,-/"-,' ' /0-7,-0#*'. B% ,%* (%4#( -.-5'F%2% 7+ '5-3(% 
,+./+0%,'0% ' /0-7,-0#*%.% '9 #7,-3-1(- $-0#<F+6+ ,-//"-,+ $-*' -7"-1%=%*' -7,%"# #92-0# /-/', 
7'(4+2+ 72*+,"-7,#, '0+=%*% 9% 3-.%F#(7,2-, TV '0+=%*%, $-./*',+0%, #"# ?'3# $-*# 1-0%2+ ' 
/0-7,-0#*#. 

 
;%1+"% 16 @0+/-0'4+(+ 20#*+3(-7,# 9% -30F%2%6+ ,+./+0%,'0+ 

!

L%$- ,+>(-"-5#*% (%/0+3'*+, ,%$- 7' 3#9%*(#0%(+ # ,+0.- 5"%2+ (-2+ 5+(+0%)#*+ 9% '/0%2?%6+ 
50#*%6+.. 8#5#,%"(+ ,+0.--5"%2+ 9% 0%3#*%,-0+ +:#$%7(-. $-(,0-"-. +(+05#*+ .-5' 3% 7.%6+ 
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6.4   Уградња термостатских вентила



!
!

"(&!

,0-<%$ 9% +(+05#*' 4%$ # 3- 30% 5-3#<6+. @-.-F' /%.+,(#> 3#5#,%"(#> $-(,0-"% 50#*%6%, 7% 1#"- 
$-*+5 .*+7,% (% 72#*+,' 53*+ /-7,-*# #(,+0(+,7$% 2+9% .-5'F+ *+ /-*+3#(%4(- '/0%2?%6+ # (%39-0 
/-,0-<6+ +(+05#*+ ' 72%$-* /0-7,-0#*# ' $-*-* *+ #(7,%"#7%( /%.+,(# 3#5#,%"(# ,+0.-7,%,7$# 2+(,#". 
B% -2%* (%4#( .-D+ 3% 7+ 0+5'"#<+ 0%7/-0+3 50#*%6% ' 72%$-3(+2(-. D#2-,' ,+ ,%$- 3% 7+ #91*+5(+ 
(+/-,0+1(% /-,0-<6%, 7.%6+ ,0-<$-2# # '<,+3# (-2%). 

Q6;<E6BG; M4 GE67KL;:; 9;>?7=4 F4 ?;6HEF?4?FG7H 5=494H4: 
•!L' 0*'0/*9.95' 4' #(4)%"#4%+' )'*,/4)%)4$/; 1'()#"% 9 0*/4)/* 9 $/,' 5' 0/4)%1B'( ;"%1(# 
)'*,/4)%) ;*#5%+%. N"%1(# )'*,/4)%) ;*#5%+% :#*'$)(/ 5' 0/1'7%( 4% )/0"/1/:(#, $/)"/, 
)' 4' )%$/ ('-/)#@' 4)1%*% $/($9*'(@#5% #7,'G9 )'*,/4)%)4$/; 1'()#"% # ;"%1(/; 
)'*,/4)%)%. M'*,/4)%)4$# 1'()#" 3' 9 )/5 4/># :% 4' >/*# 7% $/()*/"9. F$/ )'*,/4)%)4$# 
1'()#" „0/>#5':#“ ;"%1(# )'*,/4)%), ;*#5%+' 3' 4' #4$B9.#)#. 

•!F$/ E'"#,/ :% 0*/7*%.#,/ 0*/4)/*#59, 0*#5' )/;% 5' 0/)*'>(/ )'*,/-;"%19 0/4)%1#)# 9 (9")# 
0/"/E%5, 4%.'$%)# :% 4' *%:#5%)/* /-"%:#, 0% )'$ /(:% /)1/*#)# 0*/7/*, #(%.' 3' 0*/)/$ 
-"%:(/; 1%+4$/; 1%7:9-% %9)/,%)4$# :% 0/$*'(' 7%;*#5%1%+' *%:#5%)/*% # 0/1'3% 0/)*/2+9 
'('*;#5'. 

•!= 0*/4)/*#5%,% 9 $/5#,% 4' (' >/*%1# )/$/, :%(% )'*,/4)%)4$' ;"%1' )*'>% 0/4)%1#)# 9 
0/"/E%5 0, % 0/.')# #- 7%;*#5%1%)# (% E'B'(9 )',0'*%)9*9 0/"% .%4% 0*#5' 0/.')$% 
$/*#23'+% 0*/4)/*#5'. 

•!A*#5' (%092)%+% 4)%(%, 0/E'B(/ 5' :% 4' )',0'*%)9*% *%:#5%)/*% 0/4)%1# (% ,#(#,%"(# 
0/)*'>(# (#1/. 

•!J%:% 5' 1%+4$% )',0'*%)9*% 7#,# (#E% /: -5°C, 9 0*/4)/*#5%,% 9 $/5#,% 4' (' >/*%1# 
)'*,/4)%)4$9 ;"%19 )*'>% 0/4)%1#)# 9 0/"/E%5 *, $%$/ ># 4' /:*E%"% ,#(#,%"(% 
)',0'*%)9*% # 40*#5'.#"/ 4,*7%1%+'. 

•!M*'>% 9$"/(#)# 41' 0*'0*'$' 4% 0/1*2#(' *%:#5%)/*% ((%,5'2)%5, 7%4)/*', 7%15'4', #):.) 5'* ># 
7>/; /(',/;93%1%+% (/*,%"(/; 0*/)/$% *%:#5%)/*# )*/2#"# 1#2' '('*;#5' $%$/ ># 7%;*#5%"# 
0*/4)/*#59.  

•!L' 0*'0/*9.95' 4' 492'+' *9>B% 0*'$*#1%+', *%:#5%)/*%. 

•!A/,/39 $B9.#3% 7% /:7*%.#1%+' *%:#5%)/*% 0*#5' 0/.')$% 4'7/(' ;*#5%+% )*'>% 9$"/(#)# 
1#2%$ 1%7:9-% 0/4)90$/, /:7*%.#1%+% *%:#5%)/*%. 

•!=$/"#$/ 4)%( (#5' /$*9E'( :*9;#, 4)%(/1#,% 1'3 5' #7"/E'( 1%+4$#, 9)#@%5#,% ((0*. %$/ 5' (% 
45'1'*(/5 4)*%(#, #7(%: 0/:*9,% #"# 0*/"%7%), 9)*/2#3' 4' 09(/ 1#2' '('*;#5' $%$/ ># 4' 
0/4)#;"% E'B'(% )',0'*%)9*%. 
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!
!

"('!

7.   Q$(Q$,P" Q2)$2W., )2Q', 12#, 
!

E $'>#6# # ' $'/%,#"' +(+05#*% .-D+ 3% 7+ '<,+3# % 3% 7+ /0# ,-.+ (+ -30#4+ ,-/"-,(-5 $-.:-0%. G% 
'<,+3' +(+5#*+ /-,0+1(+ 9% /0#/0+.' /-,0-<(+ ,-/"+ 2-3+ (PTV) /-7,-*# 2#<+ .-5'F(-7,#. L-"#4#(% 
+(+05#*+ # (-2%)% $-*% 7+ /-,0-<# 9% 9%50#*%2%6+ 2-3+ (+ 9%2#7# #7$?'4#2- -3 ',0-<+(+ $-"#4#(+ 
2-3+, (+5- # -3 (%4#(% 6+(-5 9%50#*%2%6%. @-7,-*+ 32% -7(-2(% (%4#(% /0#/0+.+ /-,0-<(+ ,-/"+ 
2-3+: 

•!/;>?64=7ME94>7 F7F?;H M4 <67<6;HB <E?6EK>; ?E<=; 9E@;, 7 
•!#;U;>?64=7ME94>7 F7F?;H M4 <67<6;HB <E?6EK>; ?E<=; 9E@;. 

 

7.1.   /;>?64=7ME94>7 F7F?;H M4 <67<6;HB <E?6EK>; ?E<=; 
9E@; 
!

P+(,0%"(% /0#/0+.% /-,0-<(+ ,-/"+ 2-3+ ' 7%20+.+(-. 1-*"+0' :#(%(7#*7$# # +(+05+,7$# *+ 2+-.% 
#7/"%,#2%. @0#"#$-. 7%(%)#*+ 7#7,+.% 9% 50#*%6+ /0-7,-0% -3(-7(- 9%.*+(+ $-,"%, /0+/-0'4'*+ 7+ 3% 
7+ #7,-20+.+(- 7%(#0% # 7#7,+. /0#/0+.+ /-,0-<(+ ,-/"+ 2-3+. I2% 7%(%)#*% 1# /-30%9'.#*+2%"% 
#(7,%"#7%6+ (-2-5 )#*+2(-5 0%92-3% $-*#. 1# 7+ -.-5'F#"% 3#7,0#1')#*% /-,0-<(+ ,-/"+ 2-3+ -3 
1-*"+0% 9% /0#/0+.' 2-3+ 3- 72#> .*+7,% ' 7,%(' #"# $'F# 53*+ 7+ ,-/"% 2-3% $-0#7,#. I7#. ,-5% 
.-0%"- 1# 3% 7+ #(2+7,#0% # ' 7/0+.(#$/1-*"+0 (+<,- 2+F+5 $%/%)#,+,%, ' $-.+ 1# 7+ /-,0-<(% ,-/"% 
2-3% 9%50#*%2%"%. G% *+3%( #(3#2#3'%"(# 7,%.1+(# -1*+$%, /-,0+1%( *+ 7/0+.(#$ 9%/0+.#(+ -3 100 - 
300 "#,%0%, ' 9%2#7(-7,# - 10-*' 4"%(-2% /-0-3#)+. I2%$2# 7/0+.(#)# .-5' 1#,# -/0+.?+(# 7% 2#<+ 
,-/"-,(#> 7/#0%"(#> #9.*+6#2%4% $-*# 7' '0-6+(# ' 6#>-2 '(',0%<6# /0-7,-0. @0+3(-7, -2%$2-5 
7#7,+.% *+ ' ,-.+ <,- 7+, -7#. $-.1#(%)#*+ 9%50#*%2%6% /',+. ,-/"-2-3(-5 $-,"% # +"+$,0-50#*%4%, 
-( .-D+ "%$- $-.1#(-2%,# 7% 7#7,+.-. 9%50#*%2%6% 2-3+ /',+. 7-"%0(#> $-"+$,-0%.  

R$- 7' )#*+2# 9% 3#7,0#1')#*' /-,0-<(+ ,-/"+ 2-3+ -3 1-*"+0% 3- 7"%2#(+ 3'D+ -3 10 ., /-,0+1(- *+ 
2#<+ 20+.+(% 3% ,-/"% 2-3% 3-7/#*+ 3- 7"%2#(+. 8-$ 3-7/#*+ 3- 7"%2#(+, ,-/"% 2-3% .-0% 3% /-,#7(+ 
2+F ->"%=+(' 2-3' $-*% 7+ (%"%9# ' )#*+2#.% % $-*% 7+ (%*4+<F+ (+$-0#<F+(% #7/'<,% (1%)%) ' -32-3. 
G1-5 ,-5% 7+ ,0-<$-2# 9% /-,0-<6' 2-3+ /-2+F%2%*'. E ,-. 7"'4%*' /0+/-0'4'*+ 7+ '50%36% 3-3%,(+ 
)#*+2# -3 1-*"+0% 3- 7/-*(-5 .*+7,%, (% '3%?+(-7,# 3- 80 cm /0#*+ 7"%2#(+. ;%$-=+ 7+ /-0+3 -2+ 
)#*+2# .-0% 3% '50%3# # /'./% 9% 0+)#0$'"%)#*' ,-/"+ 2-3+. @0#"#$-. '/-,0+1+ /'./# 9% 
0+)#0$'"%)#*' /-,0+1(- *+ 3% 7+ '50%3# 7#7,+. %',-.%,7$-5 #7$?'4#2%6% ,+ 3% 7+ 2-3# 0%4'(% - 
,-/"-,(-. #9-"-2%6' )#*+2# $%$- 1# 7+ 7.%6#"# 5'1#)#.  
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7    ПРИПРЕМА ПОТРОШНЕ ТОПЛЕ ВОДЕ

7.1   Централизовани систем за припрему 
потрошне топле воде



!
!

"((!

 
!"#$% 217 C+(,0%"#9-2%(# 7#7,+. 9% /0#/0+.' PTV 7% /'./-. 9% 0+)#0$'"%)#*' 

7.2.   #;U;>?64=7ME94>7 F7F?;H M4 <67<6;HB <E?6EK>; 
?E<=; 9E@; 
!

B% .*+7,#.% (% $-*#.% /-,0+1% 9% /-,0-<(-. ,-/"-. 2-3-. (#*+ 4+7,%, (/0. ' ,-%"+,#.% 
'5-7,#,+?7$#> -1*+$%,% #"# ' 2#$+(3#)%.%, /0#>2%,?#2- *+ #(7,%"#7%6+ 3+)+(,0%"#9-2%(-5 
7#7,+.% 9% /0#/0+.' /-,0-<(+ ,-/"+ 2-3+. E 7"'4%*' /0#.*+(+ -2-5 7#7,+.%, 72%$-* 7"%2#(# *+ 
/-,0+1%( 1-*"+0 $-*# F+ 3% 9%50#*%2% 2-3' /- /-,0+1#. ;0-<$-2# #(2+7,#)#*+ 9% 3+)+(,0%"#9-2%(# 
7#7,+. 7' (#D#, % ,0-<$-2# 9% +(+05#*' 7' 9(%,(- 2#<# ' -3(-7' (% )+(,0%"#9-2%(# 7#7,+..  

 
!"#$% 218 8+)+(,0%"#9#0%(# 7#7,+. /0#/0+.+ /-,0-<(+ ,-/"+ 2-3+ 

@0#$?'4+6+ ,+0.%"(#> 7-"%0(#> $-"+$,-0% ' -2-. 7"'4%*' (#*+ #7/"%,#2-, %"# '.*+7,- ,-5% .-D+ 3% 
7+ $-0#7,# 7-"%0(# :-,-(%/-(7$# 7#7,+. 9% 9%50#*%2%6+ 2-3+. I2%* (%4#( /0#/0+.+ /-,0-<(+ ,-/"+ 
2-3+ *+ /-7,%- #7/"%,#2 *+0 *+ 3-<"- 3- 2+"#$-5 /%3% )#*+(% :-,-(%/-(7$+ -/0+.+. N+9 -19#0% (% 
$-*# (%4#( 7+ -7,2%0'*+ /0#/0+.% /-,0-<(+ ,-/"+ 2-3+, <,+3?#2% /-,0-<6% 7(#D%2% +(+05#*7$+ 
,0-<$-2+. 
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7.2   Децентрализовани систем за припрему 
потрошне топле воде



!
!

"()!

8.   (.!)"'(!"R, !2'"$.(S !(!),P" 
!

!'(4+2% +(+05#*% *+ /-72'3% 3-7,'/(%, # 2+-.% *+ /0#>2%,?#2% 9% /0-#92-36' ,-/"-,(+ +(+05#*+ 
/',+. 7-"%0(#> $-"+$,-0% ,+ 9% /0-#92-36' +"+$,0#4(+ +(+05#*+ /',+. :-,-(%/-(7$#> 7-"%0(#> 
7#7,+.%. !'(4+2% +(+05#*% *+ 1+7/"%,(% # /0+37,%2?% (%*4#7,#*' +(+05#*' $-% .-D+ 3% 7+ $-0#7,#. 

 

8.1.   !E=46>7 ?;6H4=>7 F7F?;H M4 <67<6;HB <E?6EK>; 
?E<=; 9E@; 
!

!-"%0(# $-"+$,-0# 9% /0#/0+.' /-,0-<(+ ,-/"+ 2-3+ $-0#7,+ 7+ 9% 9%50#*%2%6+ /-,0-<(+ ,-/"+ 
2-3+. @0# ,-.+ #(7,%"#7%(# 7-"%0(# $-"+$,-0 /-7,%2?+( (% $0-2 $'F+ ,0%(7:-0.#<+ 7'(4+2' 
+(+05#*' ' $-0#7(' ,-/"-,' $-*' - /',+. /0+(-7(-5 .+3#*% - $0-9 )#*+2(# 7#7,+. -32-3# ' 7/0+.(#$ 
,-/"+ 2-3+. B% -2%* (%4#( /-,0+1% 9% /-,0-<(-. ,-/"-. 2-3-. ,-$-. ?+,% .-D+ /-,/'(- 3% 7+ 
/-$0#*+. ;%$-=+, 7-"%0(# $-"+$,-0# 9% /0#/0+.' 2+F#> $-"#4#(% /-,0-<(+ ,-/"+ 2-3+ ' /0+"%9(#. 
/+0#-3#.% ,+ 9% 20#*+.+ 7'(4%(#> 9#.7$#> 3%(% .-5' 9(%4%*(- 3%  3-/0#(+7' /-7,-*+F+. 7#7,+.' 
50#*%6% /0-7,-0#*%, $%- 2#3 3-/'(+. I2%$2# $-.1#(-2%(# 7#7,+.# /-7,%*' 72+ ,0%D+(#*#, *+0 <,+3+ 
+(+05+(,+ # 7(#D%2%*' /-7,-*+F+ ,0-<$-2+ 9% 50#*%6+. C90%9#,% /0+3(-7, -2-5 7#7,+.% 2#3?#2% *+ ' 
3-10- ',-/?+(-* $'F# .%"#> ,-/"-,(#> /-,0+1%. !%20+.+(# $-"+$,-0# 7% 2#7-$-7+"+$,#2(#. 
/0+.%9#.% #7/-0'4'*' 5-3#<6+ # 3- 600 kWh /- m2 /-20<#(+ $-"+$,-0%. E  9%2#7(-7,# -3 7%.-5 
#(7,%"#7%(-5 7#7,+.% 50#*%6%, 5-3#<6+ 7+ .-D+ '<,+3*+,# # 3- 50 "#,%0% "-D '?% #"# 50 m3 9+.(-5 
5%7%. &#(%(7#*7$# ,0-<$-2# 9% 6#>-2- #(7,%"#7%6+ 7' 9(%4%*(- (#D# (+5- <,- 7+ 7.%,0%. @-7,0-*+6+ 
7-"%0(#> $-"+$,-0% 9% /0#/0+.' /-,0-<(+ ,-/"+ 2-3+ 9% *+3(' 4+,2+0-4"%(' /-0-3#)' $-<,% -3 
4.000 3- 5.000 LA.  

 

 

                        !"#$% 219 !-"%0(# 7#7,+. 9% /0#/0+.' /-,0-<(+ ,-/"+ 2-3+ (PTV) 
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8    ИНСТАЛИСАЊЕ СОЛАРНИХ СИСТЕМА

8.1   Соларни термални систем за припрему 
потрошне топле воде



!
!

"(*!

8.2.    &-,-(%/-(7$# 7#7,+. 9% /0#/0+.' /-,0-<(+ ,-/"+ 
2-3+ 
!

G% 0%9"#$' -3 ,+0.%"(-5 7-"%0(-5 7#7,+.%, :-,-(%/-(7$# 7#7,+. 9% 9%50#*%2%6+ /-,0-<(+ ,-/"+ 
2-3+ $%- 0+9'",%, /0+,2%0%6% +(+05#*+ (+.% 3#0+$,(- 50#*%6+ 2-3+. E :-,-(%/-(7$-. 7#7,+.' 
7'(4+2% +(+05#*% (%*/0#*+ 7+ /0+,2%0% ' +"+$,0#4(' +(+05#*', $-*% 9%,#. /-$0+F+ +"+$,0#4(# 50#*%4 
$-*# 9%50#*%2% 2-3'. &-,-(%/-(7$# 7#7,+. *+ (+<,- *+3(-7,%2(#*# -3 7-"%0(-5 ,+0.%"(-5 7#7,+.%. I( 
7%30D# 7%.- 4+,#0# +"+.+(,%: 

•!JE?E>4<E>FG; HE@B=;,  
•!64M9E@>7 E6H46, 
•!7MH8;:794C (7>9;6?;6), 7 
•!;=;G?67C>7 56784C 9E@;.  

C7,-7.*+0(% 7,0'*% 7% :-,-(%/-(7$#> .-3'"% <%?+ 7+ ' 0%92-3(# -0.%0 7% $-*+5 7+ /0+'7.*+0%2% (% 
#9.*+6#2%4 $-*# *+ /0#$?'4+( (% +"+$,0-3#7,0#1',#2(' .0+D'. 

B% -2%* (%4#( 7+, -7#. 9%50#*%2%6% 2-3+ ' 1-*"+0', -1+91*+='*+ # (%/%*%6+ 30'5#> +"+$,0#4(#> '0+=%*% 
$-*# 7+ (%"%9+ ' '(',0%<6-7,# 950%3+ #"# $'F+. E 7"'4%*' (+3-2-?(+ $-"#4#(+ 7'(4+2+ +(+05#*+, 
50#*%4 2-3+ F+ 3#0+$,(- 3% 7+ (%/%*% #9 .0+D+. 

 

 

!"#$% 220 &-,-(%/-(7$# 7#7,+. 9% 9%50#*%2%6+ /-,0-<(+ ,-/"+ 2-3+ 

 

Q6;<E6BG; 
•!A*#"#$/, #(4)%"#4%+% 4#4)',% ('/0-/:(/ 5' :% 4' 0/41')# 0%E+% $1%"#)')(/, #7/"/1%+9 
40*',(#$% 7% )/0"9 1/:9 (>/5"'*%) # 0*%)'3#- #(4)%"%@#/(#- @#5'1#. 

•!= 4$"%:9 4% ,/;93(/4)#,%, 0*'0/*9.95' 4' :#,'(7#/(#4%+' 1'3'; 4#4)',% 4/"%*(#- $/"'$)/*% 7% 
0/)*'>' :/,%3#(4)1%. 
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8.2   Фотонапонски систем за припрему 
потрошне топле воде



!
!

")+!

9.    1,.)('(!"R, Q$2!)2$" 
!

G30%2% .#$0-$"#.% /0-7,-0#*% (+ 9%>,#*+2% 7%.- '5-3(' ,+./+0%,'0', 2+F # -35-2%0%*'F' 2"%D(-7, 
2%93'>%. L'2%6+., $'/%6+. #"# 30D%6+. 1#?%$% ' /0-7,-0#*#, ' ,0-4"%(-. 3-.%F#(7,2' # (% 
3(+2(-* 1%9# (%7,%*+ # 3- 8 "#,%0% $-(3+(9%. N+9 -35-2%0%*'F+ 2+(,#"%)#*+, 2"%5% 7+ $-(3+(9'*+ (% 
>"%3(#. /-20<#(%.% # /0-'90-$'*+ (+'5-3(' .#$0-$"#.' $-*% .-D+ 3% 0+9'",#0% /-*%2-. /"#*+7(#. 
L%$- 1# 7+ #91*+5"+ <,+,+, /-,0+1(- *+ 3% 7+ /0-7,-0#*+ 0+3-2(- 2+(,#"#<' (/0-2*+,0%2%*').  

E$-"#$- $-0#7(#$ D+"# 2+F# $-.:-0 '9 *+3(%$' '<,+3' +(+05#*+, /-,0+1(% *+ # -35-2%0%*'F% 
,+>(-"-<$% /-30<$%. L-0#<,+6+. 7%20+.+(#. 2+(,#"%)#-(#> 7#7,+.% /-*%2% /"#*+7(# .-D+ 3% 7+ 
#7$-0#*+(#. I2# 7#7,+.# :'($)#-(#<' %',-.%,7$# 7% .-5'F(-<F' :#",+0#7%6% /0%<#(+ # /-"+(% 
'9 .#(#.%"(- +.#,-2%6+ 1'$+, 7%72#. 30'5%4#*+ (+5- ' 7"'4%*' -,2-0+(#> /0-9-0%. B% -2%* (%4#( 
.-5'F% *+ 9(%4%*(% '<,+3% +(+05#*+. !#7,+. :'($)#-(#<+ ,%$- 3% %/7-01'*+ 9%7#F+( 2%93'> # 2"%5' #9 
/0-7,-0#*+ # -32-3# #> (%/-?+. L%$- 1# 7+ -7,2%0#- /0-,-$ 2%93'>% ' /0-7,-0#*#, (+-/>-3(- *+ 3% 
7,-"%0#*% # 10%2%0#*% '(',0%<6+5 /0-7,-0% (#*+ /-,/'(- 3#>,-2%(%.  

M(+05#*% .-D+ 3-3%,(- 3% 7+ '<,+3# # '/-,0+1-. 7#7,+.% 9% 2+(,#"%)#*' 7% 0+$'/+0%)#*-., /0# 4+.' 
,-/%- 2%93'> 9%50#*%2% 72*+D# $-*# '"%9# ' 7#7,+.. B% -2%* (%4#( .-5' 3% 7+ '.%6+ ,0-<$-2# 9% 
50#*%6+. G% /-,0+1+ 0%3% 2+(,#"%,-0% (+-/>-3(- *+ cca 2-3 kWh/(m2a) +"+$,0#4(+ +(+05#*+. ;0-<$-2# 
7#7,+.% 9% 2+(,#"%)#*' 7% 0+$'/+0%)#*-. #9(-7+ #9.+=' 10.000 - 20.000 LA /- 7,%.1+(-* *+3#(#)#. 

 

!"#$% 221 !#7,+. 9% 2+(,#"%)#*' 7% 0+$'/+0%)#*-. ("#*+2-) # ALD 7#7,+. 2+(,#"%)#*+ (3+7(-) 

;+>(#4$# /%0%.+,0# (+-/>-3(-5 #(7,%"%)#-(-5 /0-7,-0% 9% 2+(,#"%)#-(# 7#7,+. 9%2#7+ -3 
3#7/-9#)#*% /0-7,-0% $%- $-(7,0'$,#2(-5 7#7,+.% 950%3+. 

Q6;<E6BG;: 
•!= 4"9.%59 >#"/ $%$1#- )'-(#.$#- #7,5'(% (% 4#4)',9 1'()#"%@#5', DIN 1946-6 #7 2009. ;/:#(' 
(%"%E' #7*%:9 )'-(#.$/; *5'2'+% $/5' 7%-)#5'1% #4)/1*','(9 7%,5'(9 1/3 1%+4$' 4)/"%*#5' #"# 
9)/0B%1%+' 1#2' /: 1/3 4)*/0% 0*',% )%1%(9. K1#, *5'2'+', :#,'(7#/(#2' 4' :/)/$ 415'E'; 
1%7:9-% 4#4)',/, 1'()#"%@#5', /4)1%*#1%+' /:;/1%*%593' 415'E#(' 0*/4)/*% $%/ # :/:%)(' 
,5'*' 1'()#"#4%+% 0*/4)/*%. 

•!=$/"#$/ 9 4)%,>'(/, />5'$)9 4#4)', 1'()#"%@#5' (' 0/4)/5#, 0*/)/$ 1%7:9-% /4)1%*95' 4' 
/)1%*%+', 0*/7/*% (2-3 09)% :('1(/; 7#,# cca 5-10 09)% 0/ 10 ,#(9)%, 9 0*/B'3' # 5'4'( cca 0/ 
15-30 ,#(9)%). 

•!A/)*'>(/ 5' :% 4' #7>5';%1% /4)%1B%+' /)1/*'(- 0*/7/*% “(% %1'()/4'' :9E# 1*','(4$# 0'*#/:. 
L% )%5 (%.#( (' 4%,/ :% 4' ;9>' 1'"#$' $/"#.#(' )/0"/)', (';/ 0/4)/5# ,/;93(/4) -"%G'+% 
7#:/1% # 0/5%1' $/(:'(7%)% # 0"#5'4(#. 

•!= 4"9.%59 0/4)%1B%+% %9)/,%)4$/; 4#4)',% 7% 1'()#"%@#59, 9 4'7/(# ;*#5%+% ># )%$%1 4#4)', 
)*'>%/ :% *%:# ,#(#,%"(/ 12 .%4/1% :('1(/, :/$ 9 B')(/, 0'*#/:9 ,/E' # :% 4' #4$B9.#. 

•!!#4)', 7% 1'()#"%@#59 )*'>%/ ># :% #,% *';9"%)/* $%$/ ># 4' 0*#"#$/, $91%+% #"# $90%+% 
0/:'4#/ (% 1#2# *%:(# (#1/. 
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9    ВЕНТИЛИСАЊЕ ПРОСТОРА



!
!

")"!

 

!"#$% 222 H%/0?%(# :#",+0 ("#*+2-) # -4#<D+(# :#",+0 (3+7(-) 

!

@-*+3#(%4(+ /0-7,-0#*+, /-/', $'>#6+ #"# $'/%,#"% .-5' 3% 7+ -/0+.+ 3+)+(,0%"#9-2%(#. 
2+(,#"%)#-(#. '0+=%*#.% $-*# 7+ (%*4+<F+ /-7,%2?%*' (% /0-9-0#.%. E -2-. 7"'4%*' /-7,-*# # 
.-5'F(-7, 3-3%,(+ '50%36+ 0+$'/+0%,-0%. ! -19#0-. (% ,- 3% 7' 3+)+(,0%"#9-2%(# '0+=%*# 9% 
2+(,#"%)#*' 5+(+0%,-0# 1'$+, (#7' /-D+?(# ' '"-9# )+(,0%"#9-2%(#> 7#7,+.%, %"# 7' -1%2+9(# ' 
/0-7,-0#*%.% 1+9 /0#0-3(+ 2+(,#"%)#*+. @-20+.+(- -30D%2%6+ 7#7,+.% – $-*+ .-D+ /0+3'9+,# # 7%. 
$-0#7(#$ - *+ (+#9-7,%2(-, (%0-4#,- 9%.*+(% :#",+0% (2 - 6 /',% 5-3#<6+). 

 

Q6;<E6BG;: 
•!A/)*'>(/ 5' 0*/15'*#)# :% 4' (%$/( 9;*%:+' 4#4)',% 1'()#"%@#5' (' 5%1B%59 /,')%593# 719$/1# 
9 #(4)%"%@#/(/, 4#4)',9. 

•!J"%4#.(# 4#4)', 1'()#"%@#5' # 4#4)', 1'()#"%@#5' 4% *'$90'*%@#5/, 2)':B#1# 49 9$/"#$/ 4' 
0*/7/*# 9 4'7/(# ;*#5%+% /)1%*%59 9 (%5,%+/5 ,/;93/5 ,5'*#. 

•!A/4'>(% 0%E+% )*'>% :% 4' 0/41')# *':/1(/, /:*E%1%+9 # .#23'+9 4#4)',% 1'()#"%@#5'.  
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!
!

")#!

'(),$")0$" 
H% #90%3' /-5"%2?% N # B: 

W?4H<4>; <BI=7G4U78;, I6EKB6; 7 <6;M;>?4U78;: 

1.! European guideline for the application of ETICS; European Association for External Thermal Insulation Composite 
Systems (EAE), 2011.; 

2.! Smjernice za izradu ETICS sustava; Hrvatska udruga proizvo_a\a toplinsko-fasadnih sustava (HUPFAS), Kre`imir 
Stunja, dipl.ing.gra_., Davorka Vilenica dipl.ing.kem.tehn., Ljerka Kara\ dipl.ing.kem.tehn., Ivica Prskalo 
dipl.ing.gra_., Lorena Gobo ing.gra_., Jasna aimunec dipl.ing.arh., Miro MatanoviW, Tomislav Preglej, 2022.; 

3.! Kreiranje baze znanja tipskih i ostalih rjeOenja u energetskoj obnovi zgrada; Gra_evinski fakultet Sveu\ili`ta u 
Zagrebu, 2019.; 

4.! PriruPnik za radnike (zajedniPki dio, ETICS sustavi i ugradnja stolarije); Graditel*ska `kola bakovec, Gra_evinski 
fakultet Sveu\ili`ta u Zagrebu, 2017.; 

5.! Suvremeni graQevinski toplotnoizolacioni materijali; Silvio Novak, dipl.ing.gra_., 2018. godina; 
6.! PoveRanje sigurnosti ETICS sustava pomoRu priPvrsnica; Hrvatska udruga proizvo_a\a toplinsko-fasadnih sustava 

(HUPFAS), Radna grupa Tehnika, Kre`imir Stunja dipl.ing.gra_, Miomir MatanoviW, Opatija 2013.; 
7.! Fasadni zidovi; Tehni\ka `kola Pula, Jasna Marjan\eviW-DubinoviW, dipl.ing.gra_.; 2020. godina; 
8.! Alge i gl5ivice na fasadama; Hrvatska udruga proizvo_a\a toplinsko-fasadnih sustava (HUPFAS), Kre`imir Stunja, 

dipl.ing.gra_., Davorka Vilenica dipl.ing.kem.tehn., Ljerka Kara\ dipl.ing.kem.tehn., 2016.; 
9.! Procjena stanja fasada; Hrvatska udruga proizvo_a\a toplinsko-fasadnih sustava (HUPFAS), Kre`imir Stunja, 

dipl.ing.gra_., Davorka Vilenica dipl.ing.kem.tehn., Ljerka Kara\ dipl.ing.kem.tehn., Lorena Gobo ing.gra_., mr.sc. 
Goran MariniW dipl.ing., Vladimir LovriW, ing.gra_.; 2016.; 

10.! Smjernice za postavl5anje novog ETICS fasadnog sustava na postojeRi ETICS fasadni sustav; Hrvatska udruga 
proizvo_a\a toplinsko-fasadnih sustava (HUPFAS), Dario Henezi, ing.gra_., Romana Vrca mag.ing.aedif., Igor 
KemenoviW, dipl.ing.gra_., Tomislav GolubiW dipl.ing.gra_., Tihomir VujasinoviW dipl.ing.gra_., Nikola Majhen 
stru\.spec.ing.aedif., Vladimir LovriW ing.gra_., Kre`imir DobraniW gra_.tehn., 2022.; 

11.! PriruPnik za radnike - graQevinsko zanimanje krovopokrivaP; Graditeljska `kola bakovec, Gra_evinski fakultet 
Sveu\ili`ta u Zagrebu, 2017. godina; 

12.! PriruPnik za radnike – zajedniPki dio, ETICS sustavi i ugradnja stolarije; Graditeljska `kola bakovec, Gra_evinski 
fakultet Sveu\ili`ta u Zagrebu, 2017. godina; 

13.! PriruPnik za trenere - fasader; Graditeljska `kola bakovec, Gra_evinski fakultet Sveu\ili`ta u Zagrebu, 2017. godina; 
14.! A*%1#"(#$ / ,#(#,%"(#, 7%-)5'1#,% 7% '('*;#54$#, $%*%$)'*#4)#$%,% 7;*%:%; &+3+0%)#*% N#Q, 2018.; 
15.! A*%1#"(#$ / ,#(#,%"(#, 7%-)5'1#,% 7% '('*;')4$' $%*%$)'*#4)#$' 7;*%:%; K+/'1"#$% !0/7$%, 2015.; 
16.! A*%1#"(#$ / )'-(#.$#, 7%-)5'1#,% >'7>5':(/4)# /: 0/E%*% 40/B(#- 7#:/1% # 7;*%:%; K+/'1"#$% !0/7$%, 

2018.; 
17.! A*/>"',%)#$% 0/E%*% 9 1%+4$/5 /1/5(#@# 7;*%:'; N-*%( A#"-2%(-2#F, 2014.; 
18.! ZaOtita od poSara proPelja, trenutno stanje u svijetu i pravci razvoja regulative u tom podruPju; Hrvatska udruga 

proizvo_a\a toplinsko-fasadnih sustava (HUZOP), Prof.dr.sc. Dubravka BjegoviW dipl.ing.gra_., Milan CareviW 
dipl.ing.arh., Marina BagariW mag.ing.aeidif.; 

19.! Usporedba ponaOanja razliPitih ETICS sustava u uvjetima pioSara ispitivanjem u stvarnoj veliPini; Prof.dr.sc. Dubravka 
BjegoviW, Prof.dr.sc. Ivana Banjad, Dr.sc. Bojan MilovanoviW, Dr.sc. Marija Jel\iW, Marina BagariW dipl.ing.gra_., 

W;I-F?64>7U; <6E7M9EV4C4 ?E<=E?>E7ME=4U7E>7N F7F?;H4 564V;97>FG7N <6E7M9E@4 7 H4?;6784=4: 
https://baumit.ba/ 
https://www.roefix.ba/ 
https://www.sto.hr/ 
https://www.rs.weber/weber-predstavnistvo-bih 
www.jub.ba/fasadni-sistemi-i-energetska-rjesenja/ 
https://www.bekament.com/hr/toplotnoizolacioni-fasadni-sistemi/rjesenja-sustava/58 
https://www.ceresit.ba/ 
https://knauf.ba/ 
https://www.austrotherm.ba/ 
https://epslastro.com/index.php/en 
https://terrasit.com/ 
https://dooherceg.ba/ 
https://www.yavuz.ba/ 

17@;E H4?;6784=7: 

STO FH8;6>7U; M4 B564@:B ETICS-4: 

1.! O#*+/?+6+ EPS-% $%- ,-/"-,(+ #9-"%)#*+:  
https://www.youtube.com/watch?v=Hw1eCcYl63o 

2.! O#*+/?+6+ ,-/"-,(+ #9-"%)#*+ ($%.+(+ 2'(+):  
https://www.youtube.com/watch?v=NsevDKb_Ldg 

3.! C92+31% '5"-2%: https://www.youtube.com/watch?v=Tpkq18mopdw 
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!

")$!

4.! C92+31% 3#"%,%)#-(+ :'5+: https://www.youtube.com/watch?v=fjR85edsFvM 
5.! !/-* 7% (+2+(,#"#7%(#. $0-2-.: https://www.youtube.com/watch?v=3-PgE6OtB28 
6.! @0#420<F#2%6+ ,-/"-,(+ #9-"%)#*+ ,#/"-2#.%:  

https://www.youtube.com/watch?v=xEKoTPJK0iU 
7.! C92+31% /-3(-D*% (7-$"%) ' #7,-* 0%2(# 7% :%7%3-.:  

https://www.youtube.com/watch?v=XInRHQJuuGA 
8.! !/-* /-3(-D*% # :%7%3+ 1+9 ,-/"-,(-5 .-7,%:  

https://www.youtube.com/watch?v=wwL4CK1fUqw 
9.! !/%*%6+ /0-9-0% # 20%,% /-.-F' /0-:#"% 9% 7/-* D1'$+ # 7,-"%0#*+:  

https://www.youtube.com/watch?v=vYX7Ujuqb9Y 
10.! E50%36% /0-:#"% 9% 9%20<+,%$ D1'$+: https://www.youtube.com/watch?v=RkTPtr8uY-0 
11.! E50%36% /0-:#"% 9% -$%/(# 0'1: https://www.youtube.com/watch?v=b8bxTRaBuig 
12.! E50%36% /0-9-07$+ $"'/#)+: https://www.youtube.com/watch?v=lPNIqRPMJSE 
13.! R0.#0%6+ </%"+,%: https://www.youtube.com/watch?v=YvjjbTP6fz4 
14.! B%(-<+6+ 9%20<(+ D1'$+: https://www.youtube.com/watch?v=BzaIAJppq4s 

Bekament: 
15.! L%$- /0%2#"(- '50%3#,# ,-/"-,(-#9-"%)#-(# :%7%3(# 7y7,+.:  

https://www.youtube.com/watch?v=4cDWuyLSTfQ 
16.! !,#0-/-0 :%7%3% - $-0%$ /- $-0%$: https://www.youtube.com/watch?v=GbgyNItu_xg 

Baumit ETICS: 
17.! R0.%,'0(# 7"-* (% EPS: https://www.youtube.com/watch?v=hv9TyxquB9A 
18.! @-3(-D*+ 950%3+: https://www.youtube.com/watch?v=KoP0lWJNhv0 
19.! G%20<(- 3+$-0%,#2(% D1'$%: https://www.youtube.com/watch?v=c40rmcx6qvM 
20.! I10%3% -$- '2'4+(#> /0-9-0%: https://www.youtube.com/watch?v=MUTuquFbVn0 
21.! E2'4+(- /-3(-D*+: https://www.youtube.com/watch?v=k0GOnOHr6uU 
22.! &%7%3(# 7#7,+.# EPS: https://www.youtube.com/watch?v=k0GOnOHr6uU 
23.! @0#$?'4%$ ETICS-% (% /0-9-07$# -$2#0: https://www.youtube.com/watch?v=dFKfSTClemo 

Q67C96KL794:; >EF4C4 >4 ETICS J4F4@;: 
24.! &#$7#0%6+ # /0#420<F#2%6+ (% 3+.#, :%7%3+:  

https://www.youtube.com/watch?v=SdEsZ_21AG8 

RAL B564@:4 F?E=4678;: 
25.! RAL .-(,%D% PVC 7,-"%0#*+ WURTH: https://www.youtube.com/watch?v=l3Y3Gnm34ew 
26.! RAL .-(,%D% /0-9-0% 9% 1-?' +(+05+,7$' +:#$%7(-7,:  

https://www.youtube.com/watch?v=ksQ_6qb-xH4 
27.! RAL .-(,%D%: https://www.youtube.com/watch?v=WfruV4by3xA 

34 7M64@B <E5=49A4 C: 
1.! HI8CU GR KRPCIBROBI LIKCXcMTM MBMKSCJM E GSKR8RK!;HE 

„@-1-?<%6+ $2%"#,+,% 90%$% 0%)#-(%"(#. $-0#<F+6+. +(+05#*+ ' 950%3%07,2' ' L%(,-(' !%0%*+2-“ 
L%(,-( !%0%*+2- A#(#7,%07,2- /0-7,-0(-5 '0+=+6%, 50%=+6% # 9%<,#,+ -$-"#<% 

2.! !& $"#.%, S0#*%6+  L',#(% 
https://www.sf-klime.hr/kotao-na-drva-i-akumulacijski-spremnik/!

3.! P+(,0-.+,%" 3.-.-. 
https://www.centrometal.hr/akumulacijski-
spremnici/?gclid=EAIaIQobChMI98iEorL5_AIVDaWyCh39bQ32EAAYASADEgL0TfD_BwE 

4.! N%95#( 3.-.-. 
http://www.pelet.hr/peci-kotlovi-kamini-pelet-drvo-o-nama.html 

5.! Schiedel UNI*** PLUS  !#7,+.# 3#.6%$% (% 4207,%, ,+4(% # 5%7-2#,% 5-0#2% (pdf.) 
6.! 8#.+(9#-(#7%6+ ,-/"-,(+ /'./+ R3+. L%0#F, 3#/".#(5..%<. 

http://www.nkp.ba/dimenzionisanje-toplotne-pumpe-ni-premala-ni-prevelika-procjenu-potrebne-pumpe-
uvijek-traziti-od-profesionalca/ 

7.! ENERGY NET B-2# !%3 
https://www.energynet.rs/novost/sve-sto-treba-da-znas-kondenzacioni-gasni-kotlovi 

8.! 8. LASER-BI N#>%F 
https://laserbi.ba/2017/12/06/zidno-grijanje-da-ne/ 

9.! https://www.alfatherm.com/hr/Automatska_regulacija 
10.! Filip Patr\eviW, ZAVRaNI RAD - SVEUbILIaTE U ZAGREBU FAKULTET STROJARSTVA I BRODOGRADNJE 

„Utjecaj hidrauli\kog uravnotedenja cijevne mrede na energetsku u\inkovitost termotehni\kog postrojenja“ 
11.! Danfoss Hrvatska 

https://store.danfoss.com/hr/hr/Climate-Solutions-za-grijanje/Hidrauli%C4%8Dko-balansiranje-i-
regulacija/c/4025 

12.! Exterim d.o.o. Osijek 
https://exterim.hr/blog/imate-centralno-grijanje-ne-znate-koje-su-prednosti-termostatskih-glava-25/ 
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