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Abstrakt 
Diplomová práce se zabývá obnovitelnými zdroji energie a jejich aplikací pro vytápění 
rodinného domu v Bosně a Hercegovině. Projekt rodinného domu je řešen ve dvou variantách, 
které jsou podrobně popsány v části B. Varianty jsou v závěru porovnány a vhodnější z nich 
vybrána pro realizaci. Část experimentálního řešení se zabývá měřením intenzity slunečního 
záření a teploty vzduchu v Bosně a Hercegovině a současně i v České Republice. Naměřená 
data jsou zpracována, porovnána a graficky znázorněna. Experimentální část také obsahuje 
simulaci stacionárního stavu podlahového vytápění zpracovanou v softwaru CalA. Simulace 
je provedena ve více variantách.  
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Abstract 
Diploma thesis is focused on renewable energy sources and its applications for heating of family house in Bosnia 
and Herzegovina. The project contains two design variants which are described in part B in detail. Alternatives 
are compared in conclusion and the most suitable one is chosen for given building. The part of experimental 
solution deals with measurement of solar intensity and air temperature in Bosnia and Herzegovina and in the 
Czech Republic. Obtained data are processed, compared and graphically represented. Experimental part also 
includes stationary state simulation of floor heating carried out in CalA software. Simulations were made in 
different variants.  
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Obr.2:   Mapa teplotního rozložení (SolarGis) [24] 
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Tab. 1: Součinitel přestupu tepla (k), norma JUS.U.J5.510.%
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Tab. 2: Porovnání hodnot  s předpisy a normami danými v okolních zemích 

Konstrukce 

U max. W/m2K 

JUS  

III. klimatická 

zóna 

SLO  

2005-NOVO 

EPBD 

Střední klimatická zóna 

Obvodové zdivo 0,80 0,80-0,35 0,38 

Šikmá střecha 0,55 0,25-0,20 0,23 

Podlaha přilehlá k zemině 0,65 0,45-0,35 0,41 

Okno 1,60 1,10 1,68 

%
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Graf 1: Průběh nárůstu populace na Zemi [9] 
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Graf 2: Podíl OZE na hrubé spotřebě energie (2006) 
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Graf 4: Výroba elektrické energie z OZE, ČR v roce 2011 [TJ] 
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Graf 5: Primární energetické zdroje využívané v ČR [2009]%
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@6;(6=,3:*$% ,#-.+"% $2(61+,3$+>% _:(-9*0% ;,A3,Q% A6-0% Q#6% 28156#8% $% 3%&8#,8(*,/+:%

&8#6%Q:/+0%Q6#*.-%A6%/:4*E()%]A6-.%3'8Y.3$Q.(.()%,&*,3:+64*E()%A#;,QD%6*6;=:6>  
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2@L@L S(<CND<+.39(<T()0"+5'><()+

U*6;=:6% 15.-,% 3'8Y.3$Q.(.% /48*6V*.),% A"56*.% 4A6% +$29% *$AE3$+% 6*6;=:.% /,4";*.>% c48*6V*.%

A"56*.B%Q6*Y%#,1$#"%*$%%A6-/2E%1,3;()B%Q6%*$%\6-:%*6Q&,)$+7.%6*6;=6+:(2E%A#;,Q>%W5.-9%

3'8Y:+.% 6*6;=:6% A6% /48*(6% *$% 3E;,&8% 6*6;=:.% v6462+5:*$B% +614,B% $+#>w% *6*.% 15.4:7% #4,8),%

3'8Y.3"*,>%W,#.4.%/6%+$29%*615.-E-%A1D/,&6-%*$%6*6;=::%A./2$*9%A%30+;8%

c*:Y,3"*.-%1,+56&'%+614$%*$%3'+"10*.%&8#,3%,376-%*$()"A.%/+"46%30+7.%814$+*0*.. 

 

['8Y:+.%/48*6V*.%6*6;=:6%;,A#048Q6-6%*$%#3$%A"24$#*.%/'/+9-'%Q6Q.%156-0*'^%

• W;3*.-%/'/+9-6-%Q6%b,+,+6;-"4*.%156-0*$>%W5:%+9+,%156-0*0%/6%3:#:+64*9%A"56*.%

156-0{8Q6% *$% +614,>% C0Q6% /6% +$2% 36% /16(:"4*.()% A$5.A6*.()% 2%+,-8% 8;V6*E()% $%

*$3;)*8+E()>%_$AE3$Q.%/6%2,462+,;'%/48*6V*.),%A"56*.>%%

• C;8)E-% /'/+9-6-% Q6% b,+,3,4+$:(2E% /'/+9->%W5:% +9+,%156-0*0% Q#6%*$,1$2%,% +,B%

$&'% /6% /48*6V*.% A"56*.% 156-0*:4,% *$% 6462+;:(2,8% 6*6;=::>% L6*+,% /'/+9-% +$2%

156#/+$38Q6%A$1,Q6*.%*02,4:2$%b,+,3,4+$:(2E()%/,8V"/+62%#,%56+0A(6%yJFz>%%

 

_6QQ6#*,#877.%156-0*$%Q6%3%6*6;=::%+6164*,8%vb,+,+6;-"4*.%156-0*$w>%L8%#04.-6%*$^%

 

A@ !/.D&()++

> c%3'8Y:+.-% *02+6;E()% V"/+.% &8#,3B% Q$2,% Q/,8% A:-*.% A$);$#', /246*.2'B%

6*6;=6+:(2"%v#3,814"7s,3"w b$/"#$B%$28-84$V*.%/,4";*.%/+0*'B L;,-&6),%

/+0*$B% *6A$/246*E% /,4";*.% 3A#8(),3E a ,26**.% 2,462+,;B% 6*6;=6+:(2"%

/+56()$B%+;$*/1$;6*+*.%+6164*"%:A,4$(6>%%

> h%156-0*0% 6*6;=:6% *6*.% 1,8Y:+,% -6()$*:(29% A$5.A6*.% v*$15>% /,4";*.%

2,462+,;'w%

> @4$3*.-% (.46-% Q6% &8#,3$% /%*.A2,8% /1,+56&,8% 6*6;=:6% 15:% A$Q:7+0*.%

A#;$39),% 3*:+5*.),% 24:-$+8% $% +6164*9% 1,),#'. CD46Y:+9% Q6% $14:2,3$+%

,1$+56*.% *$% +6164*9% A:/2'% A6% /48*6V*.),% A"56*.% $% /*.Y:+% +6164*9% A+;"+y%

,&Q62+8%+$2B%$&'%-:*:-$4:A,3$4'%1,Y$#$32'%*$%3'+"10*.>%C"46%A$&6A16V:+%

#,/+$+62% #6**.),% /30+4$B% $&'% &'4'% 1,Y$#$32'% *$% 8-049% ,/30+46*.% (,%

*6Q*:Y7.%$%*$3;)*,8+%,1$+56*.%1;,%-:*:-$4:A$(:%A:/2D%3%46+*.-%,&#,&.>%
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> U*6;=6+:(2"% 6b62+:3*,/+% +0()+,% /'/+9-D% Q6% A$4,Y6*$% *$% /6462+:3*.%

1;,18/+*,/+:% +6164*9),% A"56*.% +;$*/1$;6*+*.-:% -$+6;:"4'B% *$% ;,A#.4*9%

1,)4+:3,/+:%2;"+2,34**9),%A"56*.%$%*$%,-6A6*.%6-:/:3:+'%#4,8),%34**9),%

A"56*.%/+$36&*.-:%1,3;()'>%%

C46%A1D/,&8%3'8Y:+.%/48*6V*.%6*6;=:6%#04.-6%1$/:3*.%/,4";*.%/'/+9-'%*$^% 

> W5.-9%v/48*6V*.%A"56*.%1;,()"A.%#,%-./+*,/+:%15.-,%156/%A$/246*.w%

> _615.-9% v/48*6V*.% A"56*.% /6% #,% -./+*,/+:% #,/+"3"% 36% b,;-0% +6164*9%

6*6;=:6%3'A$5,3$*9%A%$28-84$V*.%/+0*'w%

> @'&;:#*.%%

 

C46%8-./+0*.%*$%2,*/+;82(:%

> W;32'%8-./+0*9%3%,&3,#,3E()%/+0*"()%,;:6*+,3$*E()%*$%e:Y*.%/+;$*8%

> c+567*.%1;32'%

> W5.#$3*9%1;32'%

 

I@ 2%6D&()++

•  c%3'8Y:+.-% -6()$*:(2E()% A$5.A6*.B% 2+6;9% 15636#,8% 6*6;=::% A"56*.% *$%

6*6;=::% +6164*,8% *6&,% 6462+;:(2,8% v/48*6V*.% 2,462+,;'% *6&,% +6;-:(29%

2,462+,;') 

• CD3,#6-% -$49),% ;,A7.56*.% Q6% :*36/+:V*.% *";,V*,/+% $% #4,8)"% #,&$%

*"3;$+*,/+:>%%

Obr.3:  Pasivní využití energie ze slunce- MZK v Brně 
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 U"3'C()+%"3<%6"C+2@L@L@A

e#6% ,% *6Q#D46Y:+0Q7.% V"/+% /,4";*.()% /'/+9-D>% % c4,8Y.% 2%A$()'(6*.% $% $&/,;&,3"*.% +6164*9%

6*6;=:6% A6% /48*6V*.),% A"56*.% $% 156#"*.% +9+,% 6*6;=:6% +614,*,/*9% 4"+(6% v2$1$4:*0B% *6&,%

3A#8()8wB%2+6;9%1;,8#.%83*:+5%2,462+,;8B%$%+$%Q.%#"46%,#3"#.%&8|%15.-,%26%/1,+56&:VD-B%

*6&,% #,% A"/,&*.28% v$28-84"+,;8% +614$wB% 2#6% /6% 8(),3"3"% 1;,% ,&#,&.B% 2#'% Q6% 15.3,#%

6*6;=:6%,-6A6*%*6&,%A(64$%156;876*%v*$15>%3%*,(:%*6&,%36%#*6()%/%3642,8%,&4$V*,/+.w%

 

 

 

 

 

 

 

 

 

Obr.4:  Solární kolektor  

 

 

 

 

 

Obr.5:  Dělení solárního kolektoru 
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!3";07+%"3<%6"C=+

L'+,%2,462+,;'%-$Q.%30+7.%]V:**,/+%#.2'%8-./+0*.%/246*0*9%#6/2'%v+;$*/1$;6*V*.%3;/+3$w%

3%1,156#.% $% 3;/+3'% :A,4$V*.),%-$+6;:"48% *$% A$#*.% /+;$*0>% W,#% +;$*/1$;6*+*.% 3;/+3,8% Q6%

8-./+0*$%$&/,;1V*.%14,()$%v$&/,;&9;w>%L'+,%2,462+,;'%A$()'(8Q.%15.-9%$%#:b]A*.%A"56*.>%

e/,8%1,-0;*0%-"4,%(:+4:39%*$%/-0;%#,1$#8%/48*6V*.),%A"56*.>%W;,%+614,+'B%2+6;9%-,),8%

#,/$),3$+% :% JHa% }KB% /6% 1,8Y.3"% +A3>% 2,3,3E% $&/,;&9;B% Q#6% 3%1,#/+$+0% 2,3,39% +;8&2'B%

15:163*0*9% 81;,/+56#% 2,462+,;8% 2%146()8>% C46% #;8)8% +614,*,/*9),% -9#:$% /6% #04.% *$%

2$1$4:*,39%$%3A#8(),39>%

 

a) h$1$4:*,39%

W,8Y.3$Q.%/6%156#637.-%1;,%*.A2,+614,+*.%/,8/+$3'B%2#6%+614,*,/*"%4"+2$%

#,/$)8Q6%-$M:-"4*.%+614,+'%Jaa%}K>%

G&/,;&9;% -"% +3$;% +6*29% #6/2'% /%#8+:*$-:% 1;,% 1;,8#0*.% +614,*,/*9%

2$1$4:*'>%C6/2$% Q6%&8|% +3,56*$% A%146()DB% 2#6% Q/,8%3'4:/,3$*9%2$*"42'B%$%

*6&,% Q6% +3,56*$% A%+;8&62% v*6QV$/+0Q:% ,(64,3E()w% 3/8*8+E()% #,% #;"Y62%

3'4:/,3$*E()% 3%146()8>% G&/,;1V*.% 14,()$% Q6% ,1$+56*$% *"+0;6-% /%3642,8%

/(),1*,/+.% $&/,;&,3$+% /48*6V*.% 1$1;/2'>% W;,% /*.Y6*.% +6164*E()% A+;"+%

/"4"*.-% /6% 1,8Y.3$Q.% +A3>% /6462+:3*.% % 3;/+3'>% L'%-$Q.% A$% *"/46#62% A3E76*.%

1,)4+:3,/+:% $&/,;&9;8% $% /*.Y6*.% 3'A"56*9% 6*6;=:6% A%$&/,;&9;8% A10+% #,%

,2,4.>%

%

b) [A#8(),39%

W,8Y.3$Q.% /6% 8% /'/+9-D% 1;,% +614,3A#87*9% 3'+"10*.% $% 30+;"*.>% P&/$)8Q.%

A"24$#*.% V"/+:% /+6Q*9% Q$2,% 8% 2$1$4:*,39),B% +A*>% $&/,;1V*.% 3;/+38B%

+;$*/1$;6*+*.% 2;'(.% 3;/+38B% 3;/+38% +6164*9% :A,4$(6>% L;$*/1$;6*+*.% 3;/+38%

+3,5.% &8|% /24,% $% *6&,% bo4:6>%n$Q.%-*,)6-% 30+7.% ;,A-0;'% *6Y% 2,462+,;'%

2$1$4:*,39>%e6Q:()%2,*/+;82(6%Q6%A1;$3:#4$%;"-,3"%3'4:/,3$*"%A%146()D%/6%

A$#*.-%146(),3E-%2;'+6->%

UM:/+8Q.%&8|%/%-6A6;,8%-6A:%+;$*/1$;6*+*.%3;/+3,8%$%$&/,;&9;6-%$%*6&,%

&6A%*.>%%
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B"(;<(6C/T()+V."9.6><W9M);)X+%"3<%6"C=+

h,462+,;'%Q/,8%3),#*9%1;,%,)563%*$#%JHa%}K>%e#6%,%+;8&:(,3E%2,462+,;%#,14*0*E%A;($#4'B%

2+6;E-:%/6%A3'78Q6%%)8/+,+$%/48*6V*.),%A"56*.%#,1$#$Q.(.),%*$%$&/,;&9;>%e/,8%#,14*0*'%

1,4,),3$(.-%A$5.A6*.-%1;,%-0*.(.%/6%,;:6*+$(:>%

Y/%9"&7+%"3<%6"C+

$w L;8&:(,39%

h,462+,;% /%*6Q3'77.% ]V:**,/+.% 15:% 3'/,2E()% +614,+"()% v% *$#% Jaa% }KwB% -$Q.% $&/,;&9;%

8A$356*E%36%/246*0*9% +;8&:(:B%2#6% Q6%3$288-B%&6A%2+6;9),%&'%&'4$%,-6A6*$% b8*2V*,/+%

+,),+,%2,462+,;8>%L,%64:-:*8Q6%+6164*9%A+;"+'%#,%,2,4.%$%A+;"+'%36#6*.-%3A#8()6-%$%+.-%

A3'78Q6%]V:**,/+%15:%#,/$Y6*.%3'77.()%3/+81*.()%+614,+>%%

 

&w W4,()9%

e#6%,%&0Y*E%14,()'%2,462+,;B%2+6;E%-"%-6A:%3$*,8%2,462+,;8%$%V64*.%14,(),8%;,A10;2'%

8-,Y{8Q.(.% 3'V6;1$+% 3A#8()>% e#6% +$2% +;,()8% ,% +6()*:(2E% $% (6*,3E% 2,-1;,-:/% -6A:%

3$28,3E-%+;8&:(,3E-:%$%14,()E-%2,462+,;6->%%

 

P376-%/$-,+*E%2,462+,;%2%3'8Y:+.% /48*6V*.%6*6;=:6%*6/+$V.B% Q6%A$1,+56&.%-*,)$%1;32DB%

2+6;9%/1,46V*0%+3,5.%/,4";*.%/'/+9->% 
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 U"3'C()+.=.678=+2@L@L@I

\"24$#6-%/,4";*.()%/,8/+$3%Q/,8%(642,39%3'8Y:+9%+6164*9%A:/2'B%A%*:()Y%Q6%*,Y*9%,#3,#:+%

#$47.%1$;$-6+;'%1;,%),#*,(6*.>%

 

2@L@L@I@A !C&%=+."3'C();0+.=.678Z*+

• h,462+,;%v15:Q.-"%A"56*.%$%156-0{8Q6%Q6Q%*$%+614,w%

• \"/,&*.2%v8(),3"3"%+614,%1;,%1,8Y:+.%3%#,&9B%2#'%/48*(6%*6/3.+.w%

• L;$*/1$;6*+*.%/'/+9-%v2+6;E%#,1;$38Q6%+614,%A%2,462+,;8%#,%A"/,&*.28w%

• !6=84$V*.% A$5.A6*.% vA$Q:7s8Q6B% $&'% /6% 3%#,&0B% 2#'% /48*(6% /3.+.% +614,%

156*"764,% #,% A"/,&*.28% $% 3%,1$V*9-% 15.1$#0B% $&'% +614,% A6% A"/,&*.28%

*6,)5.3$4,% 2,462+,;>% c1.*"% +$29% #,14{2,3E% A#;,Q% 3%#,&0B% 2#'% 1,246/*6%

+614,+$%A"/,&*.28%1,#%*$/+$36*,8%),#*,+8w%

• \"4,Y*.%A#;,Q%v%1,2;'Q6%1,+56&8%+614$%3%#,&0B%2#'%/48*(6%*6/3.+.w%

• W,-,(*"%A$5.A6*.%v/1,Q,3$(.%1,+;8&.B%36*+:4'B%6M1$*A*.%*"#,&$B%$1,#>%w%

 

2@L@L@I@I P"5#$3<()+."3'C();0+.=.678Z*+

M,7%6N;O-/8%>,;57P58%757#<-7'%

• ,)563%+6149%3,#'%

• 2%3'+"10*.%&8#,3%

• ,)563%3,#'%3%&$A9*6()%

• 2%3E;,&0%6462+;:(29%6*6;=:6%%

• 2%30+;"*.%1;D-'/4,3E()%,&Q62+D%v/,4";*.%2,-.*w>%

%

M,7%.9E-)H%+/7#9%/7*,=%*Q75?R8' 

• h$1$4:*,39%

• [A#8(),39 %

L6164*"%6*6;=:6%Q6%+;$*/1,;+,3"*$%1,-,(.%+614,*,/*9%4"+2'>%[E&0;%Q6#*9%A%+0()+,%4"+62%

Q6% ,34:3*0*,% 156#637.-% +.-B% *$% (,% &8#6% 2,462+,;% 1,8Y:+>% W;,% 3'+"10*.% 4A6% 1,8Y.+% ,&$%

#;8)'%-9#:.B%,376-%2%,)5638%3,#'%Q6%3),#*0Q7.%1,8A6%2$1$4:*,3E%2,462+,;>%
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_6Q&0Y*0Q7.-:% Q/,8% >N>/9.N% +)*),-5=69B% 3'8Y.3$Q.(.% Q$2,% +614,*,/*,8% 4"+28% 3,#8% V:%

*6-;A*,8(.%/-0/%/%*.A2E-%&,#6-%+8)*8+.%$%3'77.-%&,#6-%3$;8>% 

[E),#,8% 2$1$4:*,3E()% /'/+9-8% Q6B% Y6% #.2'% 36429% +6164*9% 2$1$(:+0 3,#'% /6% *$3;)8Q.%

-6*7.%1;D-0;'%1,+;8&*.()%/.+.>  

 

D3E;02=69%>N>/9.N%*$,1$2%-$Q.%36429%1;D56A'%;,A3"#0(.()%2$*"4D> 

U 2,462+,;D% 1;,% 15.-E% ,)563% 3A#8()8 #,1$#$Q.(.% /48*6V*.% 1$1;/2'% ,)5.3$Q.% $&/,;1V*.%

14,()8% 3A#8(),39),% 2,462+,;8>% W5:% *$)5"+.% +,),+,% $&/,;&9;8% *$% (($% OO}K% /6%

$8+,-$+:(2'%83"#.%#,%1;,3,A8%36*+:4"+,;B%2+6;E%36%/1,#*.%V"/+:%*$/"3"%()4$#*E%3A#8()%

A%,&Q62+8%$%3)"*.%#,%-./+*,/+:%3A#8()%,)5"+E%A6%/48*6V*.),%2,462+,;8>%%

 

c'/+9-'% 3'8Y.3$Q.(.% 3A#8()% /6 814$+{8Q. 1;,% /876*.% 34)2E()% -$+6;:"4DB% A6Q-9*$% 1$2%

3%A6-0#04/+3.% % $% +$29% 1;,% +614,3A#87*9% 3'+"10*.% $% 30+;"*.% &8#,3>% e/,8% 3.(6% ;,A7.56*9%

*$15>% 36% c1,Q6*E()% /+"+6()% $-6;:(2E()>% i% *"/% /6% 814$+{8Q.% /1.76% 3%1$/:3*.()%

$%*.A2,6*6;=6+:(2E()%#,-6()%/%*8(6*E-%30+;"*.-%/%;62816;$(.>%R$/+,%1,8Y.3$Q.%/1.76%36%

3'+"10*.% 3%2,-&:*$(:% /%]/+56#*.-% 3'+"10*.-B% *6&,% 6462+;:(2E-% 15.-,+,1*E-%

3'+"10*.->   

 

L614,%/6%*6QV$/+0Q:%$28-848Q6%36%3,#0B%2+6;"%&8|%15.-,%/4,8Y.%Q$2,%+614"%8Y:+2,3"%3,#$%$%

,#3"#.%/6%A6%/'/+9-8B%*6&,%1;,8#.% Q$2,%,+,1*"%3,#$%8A$356*E-%,2;8)6-%/1,+56&:VDB%

2#6%,#63A#"3"%+614,> 

c1,Q,3$(.-% V4"*26-% -6A:% ,2;8)6-% 2,462+,;D% $% /1,+56&:VD% Q6% A"/,&*.2% +614$>% P2;8)%

2,462+,;DB% 2+6;E% 156#/+$38Q6% 1;:-";*.% V"/+% (649),% A$5.A6*.B% /6% /24"#"% A%34$/+*.()%

/48*6V*.()% 2,462+,;DB% A6% A"/,&*.28% +614$% $% A%1,+;8&*.),% ;,A3,#8% -6A:% 2,462+,;'% $%

A"/,&*.26->%W;,%(:;284$(:%+614,*,/*9%2$1$4:*'%Q6%#,%/'/+9-8%A$2,-1,*,3"*,%,&0),39%

V6;1$#4,>% W;,% A$&6A16V6*.% $% ;6=84$(:% 3'8Y.3"-6% 6M1$*A*.% *"#,&8B% 1,Q:/+*E% 36*+:4B%

,#3A#87{,3$(.%36*+:4B%b:4+;'B%$+#>%%yJOz 

 

M,7%+=,7+/=#=692=%=+#;2;%

• P+6356*E%%

• iA$356*E%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

Oa%

[%8A$356*9-%2,462+,;,39-%,2;8)8%/6%+614,*,/*"%2$1$4:*$%*6-./.%/%3,#,8%3%A"/,&*.28>%

W,28#% Q6% +614,*,/*,8% 4"+2,8%3,#$B%-DY6%&E+%,2;8)% +$29%,+6356*EB% +A*>%&6A% 3E-0*.28%

+614$>% W$2% /6% 3,#$%1;,8#.(.% 2,462+,;'% /-./.% /%3,#,8% 3%A"/,&*.28>% L,% /6%,376-%3'8Y.3"%

1,8A6%8%Q6#*,#8()E()%A$5.A6*.%1;,%,)563%8Y:+2,39%3,#'B%*$15.24$#%1;,%15.-E%,)563%3,#'%

3%&$A9*6()>% 

 

M,7%67,-+=>/-%+=,7+/=#=6102%*,=02 

• n$4,14,7*9%v1,46%#,%JH%-Fw%

• [642,14,7*9%

%

M,7%0-#+;,)07%/7*,=5=>59%+)*),-5N%6%=+#;2; 

• W5:;,A6*"%

h%,&0)8% +614,*,/*9% 2$1$4:*'% Q6% 3'8Y.3"*$% =;$3:+$(6% -6A:% 2,462+,;6-% $% A"/,&*.26->%

W;,+,% /6% A"/,&*.2% 8-:/s8Q6% 3E76% *6Y% 2,462+,;'>% h$1$4:*$% 1;,8#.% /'/+9-6-% #.2'%

;,A#.4*E-%)8/+,+"-%,)5"+9%$%()4$#*9%2$1$4:*'>%

['8Y.3$Q.% /6%1;,% 364-:% Q6#*,#8()9%-$49% /,4";*.% /'/+9-'%8;V6*9%1563"Y*0%1;,% /6A,**.%

,)563>%

[E),#,8%+0()+,%/'/+9-D%Q6%*:Y7.%1,5:A,3$(.%(6*$B%Q6#*,#8(),/+B%*6A"3:/4,/+%*$%3*0Q7.-%

A#;,Q:%6*6;=:6B%3'77.%/1,46)4:3,/+%v%*6);,A.%3E1$#62%V6;1$#4$w>%

_63E),#,8% Q6% 71$+*"% ;6=84$(6% 1;D+,28% +614,*,/*9% 4"+2'% 2,462+,;6-% $% +.-% :% *:Y7.%

]V:**,/+%(649),%A$5.A6*.>%

• _8(6*"%

h%(:;284$(:%+614,*,/*9%4"+2'%3'8Y.3$Q.%,&0),39%V6;1$#4,>%

[E),#,8%+0()+,%/'/+9-D%Q6%156/*"%;6=84$(6%1;D+,28%+614,*,/*9%4"+2'%2,462+,;6-B%$%+.-%

:% 3'77.% ]V:**,/+% 156*,/8% +614$>% h,-16*A$(6% A-6*76*.% 1;D+,28% 34:36-% )'#;$84:(2E()%

A+;"+%A-0*,8%,+"V62%V6;1$#4$B%/*.Y6*.%1;D+,28%72;(6*.->%%%_63E),#,8%Q6%3'77.%1,5:A,3$(.%

(6*$B% /4,Y:+,/+% /'/+9-8B% A"3:/4,/+% *$% 3*0Q7.-% A#;,Q:% $% 3%#D/46#28% -,Y*,/+:% 3E1$#28%

V6;1$#4$%Q6%:%*:Y7.%/1,46)4:3,/+>%
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M,7%*=P/;%=+#;2G%

• e6#*,,2;8),39%

P)5.3$Q.%3,#8%15.-,B%&6A%3E-0*.28%+614$>%[E),#,8%+0()+,%,2;8)D%Q/,8B%3'/,2E%]V:**,/+%

156*,/8%+614$B%*:Y7.%1,5:A,3$(.%(6*$%$%Q6#*,#8(),/+%/'/+9-8>%P1;,+:%+,-8%*63E),#,8%Q6%

3'8Y:+.% 1,8A6% 1;,% /6Ao**.% 1;,3,A% v&$A9*'wB% #"46% A$*"76*.% /'/+9-8B% 2,;,A:% /'/+9-8B%

+3,;&0%&$2+6;::B%$Q> 

• C3,8,2;8),39%/'/+9-'%

W;$(8Q.% /%3E-0*.26-% +614$% $% #30-$% *6A"3:/4E-:% ,2;8)'>% P2;8)% 1;3*.% ;,A3"#.% ,)5"+,8%

+614,*,/*,8% 4"+28%,#%2,462+,;8%#,%3E-0*.28% +614$B%#;8)E%,#6&.;"% +614,% A%3E-0*.28%$%

36#6%Q6Q%2%-./+8%/1,+56&'%v/,4";*.%A"/,&*.2w>%yJNz%

 

A.3.3.2.2.1 U"3'C()+.=.678=+&0"#(7+HC"+&=6'H$()+"-M<%6Z 

 

c,4";*.% /'/+9-'% 3'8Y.3"-6% 2%3'+"10*.% ,&Q62+DB% $*:Y% &'(),-% ,% +,-% 30#04:B% Q#6% ,% +A3>%

1$/:3*.%3'8Y.3"*.B%$%+,%156/%1;,/246*9%/+0*'%-./+*,/+.%$%/+0*'%#,-D>%% 

c,4";*.%/'/+9-%1,Y$#8Q6%#,14{2,3E%A#;,Q%6*6;=:6%v2,+64B%V6;1$#4,w%$%3'8Y.3"*.%Q6%3),#*9%

/1.76% 3%#,&56% A$:A,4,3$*E()% ,&Q62+6()% $% *.A2,6*6;=6+:(2E()% $% 1$/:3*.()% #,-6()>%

[%Q:*E()%15.1$#6()B%Q6%/1.76%3),#*9%3'8Y.+%/,4";*.%/'/+9-%1,8A6%1;,%,)563%3,#'>% 

U*6;=::% #,#"3"% 3%*6Q()4$#*0Q7.()% -0/.(.() 364-:% -"4,B% A"/,&8Q6% +6146-% 1,8A6%

3%,2;$Q,3E()%-0/.(.()%,+,1*9),%,&#,&.>  

• W4,()9%v+;8&:(,39w%2,462+,;'%k%15:+"10*.%$%,)563%+6149%3,#'%

• W$/:3*.% /,4";*.% ,)563% &8#,3% v*,3,/+$3&'% !C% $% -6*7.()%

,&'+*E()%&8#,3B%$#-:*:/+;$+:3*.%&8#,3'B%),+64'B%$Q>w%
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2@L@[ S(<CND<+HC".6><#)+/+N<"6<C8'3()+<(<CND<+

 S(<CND<+HC".6><#)+2@L@[@A

[78#6% 2,46-% *"/% /6% 3'/2'+8Q6% +6164*"% 6*6;=:6% 1;,/+56#.B% 2+6;,8%-DY6-6% 3'8Y.+>% e6*%

#.2'%*.A29%+614,+0%*6*.%+$+,%6*6;=:6%3'8Y.3"*$%15.-,> [%49+0%15:%,+6356*.%,2*$%3'8Y.3"-6%

6*6;=::% 1;,/+56#.% 2%,)5638% 3A#8()8% 3% :*+6;:9;8B% ,376-% Q:*$2% Q6% +,-8% 3%A:-0B% 2#'% *"-%

1;,/+56#.%+6164*,8%6*6;=::%,#6&.;"> 

e6#*,8% A%-,Y*,/+.% 3'+"10*.% $% ,)5638% 3,#'% Q6% 3'8Y:+.% 6*6;=:6% 1;,/+56#.>% e6#*"% /6%

+6164*,8%6*6;=::%3A#8()8B%3,#'%$%1D#'> 

L8+,%6*6;=::%4A6%8%*"/%3E);$#*0%3'8Y.+%1,-,(.%+6164*E()%V6;1$#64> 

 \<"6<C8'3()+<(<CND<+2@L@[@I

c4,3,% =6,+6;-"4*.% 1,()"A.% A6%#3,8% 56(2E()% /4,3% x6,% vA6-0w% $% +)6;-6% v+614,w>%

c'*,*'-6-%Q6%f+614,+$%A6-0g>%L614,+$%36%3*:+;,A6-.% Q6%3E/46#26-%b,;-,3"*.%14$*6+'%

A%1;$()8%$%14'*D%156#% 3.(6%*6Y% V+'5-:%-:4:$;#'% 46+>%_6156+;Y:+9% ;$#:,$2+:3*.% ;,A24"#"*.%

1;32D% 3%),;*:*"()% ;6=6*6;8Q6% +614,% $% #.2'% +,-8% /6% /+"3"% =6,+6;-"4*.% 6*6;=:6%

,&*,3:+64*E-% A#;,Q6->% P376-% *02+6;9% A#;,Q6% =6,+6;-"4*.% 6*6;=:6% Q/,8% 3'V6;1$+64*9%

3%),;:A,*+8%#6/.+62%46+>%%

\"24$#*.-%-9#:6-B%2+6;9%156*"7.%+614,%A%3*:+;,A6-.%*$%1,3;()%Q6%3,#$%*6&,%1";$>%

S7=/7#.?,58%6=E)%1;,*:2"%,#%#67sD% %)48&,2,%/2;A%1824:*'%$% +$-%/6%A$)5.3"%$%(:;2848Q6%

A10+%2%1,3;()8B%2#6%/6%,&Q638Q6%36%b,;-0%=6QA.;D>%

W,+6*(:"4% =6,+6;-"4*.% 3,#'% Q6% ,);,-*E% Q6% Q.% Haaa% 2;"+% 3.(6% *6Y% -DY6-6% #,/+$+%

*$15.24$#%A%6*6;=:6%;,1'%$%14'*8>%%

[%15.;,#0% /6%=6,+6;-"4*.% 6*6;=:6%*6QV$/+0Q:% ,&Q638Q6% 36% b,;-0% /,162B%1;$-6*D%3;,8(.%

3,#'%$%=6QA.;D>%%

x6,+6;-"4*.% 6*6;=::% 4A6% 3%15.A*:3E()% 1,#-.*2"()% 3'8Y.3$+% 2%3'+"10*.% *6&,% 3E;,&0%

6462+5:*'%3%=6,+6;-"4*.()%6462+;";*"()>%

L,+,% 3'8Y:+.% Q6% $46% 1,-0;*0% *";,V*9B% 1;,+,Y6% ),;2"% 3,#$% A%3;+D% Q6% A*$V*0%

-:*6;$4:A,3"*$% $% #.2'% +,-8% Q/,8% 3E;$A*0% A$*"76*$% +6()*,4,=:(2"% A$5.A6*.B% (,Y% 36#6%

2%V$/+9% 3E-0*0% 1,+;8&.% $% V:7+0*.% /'/+9-D>% L$29% +6164*E% /1"#% Q6% ,34:3*0*% =6,4,=:(2,8%

*6/+$&:4:+,8%,&4$/+:>%
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W;3*.% =6,+6;-"4*.% 6462+;";*$% &'4$% 836#6*$% #,% 1;,3,A8% 3%<+"4::% 3%;,(6% JZaN>% [%#*67*.%

#,&0% /6% *6Q3EA*$-*0Q:% 1,8Y.3"% +9+,% 6*6;=:6% *$% </4$*#8% v3'+"10*.% #,-DB% /246*.28B%

&$A9*8%$+#>w%L$+,%6*6;=:6%*$Q#6%/39%3'8Y:+.% +$29%3%5$#0%#$47.()%/+"+D%$%+,%3%icGB%[6429%

T;:+"*::B%m;$*(::B%r3E($;/28B%_0-6(28B%*$%_,39-%\94$*#8%$%+$29%/6%83$Y8Q6%,%3E/+$3&0%

=6,+6;-"4*.()% 6462+;";6*% 3%G8/+;"4::>% [%R6/29% ;618&4:(6% Q/,8% *6Q3),#*0Q7.% 4,2$4:+,8%

c636;*.% R6()'>% i% *"/% /6% +9+,% 6*6;=:6% 3'8Y.3"% /1.76% 36% 30+7.()% ,&Q62+6()% v% 72,4'B% A,,B%

&$A9*'w>%['8Y:+.%3%;,#:**E()%#,-6()%Q6%-,-6*+"4*0%+9-05%*84,39>%

 

D1#=")%7,7+/#-0+9%757#<-7%%

_6Q3EA*$-*0Q7.%3'8Y.3"*.%=6,+6;-"4*.%6*6;=:6%Q6%1;,%3E;,&8%6462+;:(29%6*6;=:6>%['8Y.3"%

/6% 35649% 3,#'%$%1";'% A6% A6-0>%K)4$#*"%3,#$% /6% 318-18Q6%#,%3564E()% Y84,3E()%),;*:*%

2+6;9%/6%*$()"A.%&4.A2,%1,3;()8%$%*$%1,3;()%3'()"A.%3564"%1";$B%2+6;"%Q6%30+7.%*6Y%Faa}K%$%

Q6 1,#%3642E-%+4$26-%$%*$%+,-+,%A"24$#0%/6%;,A1,)'&8Q.%=6*6;"+,;'> 

 

2@L@] J<H<3(7+T<CH/#3"+

L6164*9% V6;1$#4,% vLRwB% Q6% A$5.A6*.B% 2+6;9% ,#6&.;"% +614,% ,% 1,-0;*0% *.A29% +614,+0% $%

1563"#.%Q:%*$%+614,+8%3'77.> L,+,%+614,%Q6%#"46%3'8Y.3"*,%1;,%1,+56&'%3'+"10*.%$%,)5638%

+6149%8Y:+2,39%3,#'%*6&,%&$A9*8>%W;,%156V6;1"*.%+614$%*$%3'77.%+614,+*.%];,36{%$%%1;,%

1;,3,A% +6164*9),% V6;1$#4$% Q6% +56&$% #,#$+% 8;V:+9% -*,Y/+3.% 6*6;=:6>% LR% /1,+56&,3"3"%

Q6#*8% +56+:*8% /39),% 3E2,*8% 36% b,;-0% 6462+;:(29% 6*6;=:6% 1;,% 1,),*% 2,-1;6/,;8> 

W5.;,#*.%*.A2,1,+6*(:"4*.%+614,%Q6%,&/$Y6*,%3%,2,4*.-%3A#8()8B%A6-:B%1,3;(),39%3,#0> 

 

W;:*(:1%LR%3'()"A.% A%#;8)9),%A"2,*$% +6;-,#'*$-:2'>%h643:*,3$%$%K4$8/:,3$% b,;-84$(6%

*6Q4916%1,1:/8Q6%1;:*(:1%LR>%

- h643:*,3$% b,;-84$(6>% _64A6% A./2"3$+% A6% /,8/+$3'% *6Y:3E()% 4"+62% 1;"(:% +.-B% Y6% Q:%

,()4$A8Q6-6%1,#%+614,+8%*6Q()4$#*0Q7.%4"+2'%3%,2,4.>%

- K4$8/:,3$% b,;-84$(6% j% L614,% *6-DY6% /$-,3,4*0% 156()"A6+% A%+046/$% ,% +614,+0%

*:Y7.%*$%+046/,%,%+614,+0%3'77.>%
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:I&16&JK*3&2'&04%M3&N+O6@&

J> ['1$5,3"*.% j% ()4$#:3,% 2,48Q.(.% 3%LR% ,#6&.;"% +614,% A6% 3A#8()8B% 3,#'% *6&,%

A6-0B%+.-%/6%A-0*.%/2816*/+3.%A%2$1$4*9),%*$%14'**9%$%*"/46#*0%/6%,#1$5.>%

F> h,-1;6/6% j% 2,-1;6/,;% /+4$V.% 1;8#(6% 14'**9% ()4$#:3,% ,)5"+9% ,% *02,4:2%

/+81{D% $% #.2'% b'A:2"4*.-8% 1;:*(:18% 2,-1;6/6% v15:% 3'77.-% +4$28% /+,81"%

+614,+$w%%/6%A*"/,&.%15.;D/+62%+614$%*$%3'77.%+614,+*.%)4$#:*8>%

O> h,*#6*A$(6%j%A$)5"+9%()4$#:3,%156#"%1,-,(.%#;8)9),%3E-0*.28%+614,%3,#0%

3%,+,1*9%/,8/+$30B%1,+9%/6%,()4$#.%$%A2,*#6*A8Q6>%L614,%A%,+,1*9%/,8/+$3'%

/"4"%#,%,2,4.%$%,()4$A6*"%2$1$4:*$%3%+,1*9-%,2;8)8%18+8Q6%A10+%2%#;8)9-8%

3E-0*.28%1;,%,10+,3*9%A$)5"+.>%

N> UM1$*A6% j% ()4$#:3,% 18+8Q6% 1;D(),#6-% 156/% 6M1$*A*.% 36*+:4% *$A1"+62%

2%1;3*.-8%3E-0*.28B%2#6%/6%,10+%,)56Q6>%

K'248/%/6%/+"46%,1$28Q6>%yJHz 

 

K'24'%/6%A1;$3:#4$%/46#8Q6%156-0*$%+614$%3%1;"(:> L6164*9%V6;1$#4,%1;$(8Q6%*$%1;:*(:18%

,&;"(6*9),%K$;*,+,3$%('248 v324"#"%/6%6*6;=:6%k%1;"(6%$%(.46-%Q6%A./2$+%+614,p()4$#w>  

@,#*,(6*.%LR%#46%2;:+9;:.%%

- 6*6;=6+:(2E()%~%+6;-,#'*$-:(2"%

- 62,*,-:(2E()%

 

! !
!"

!"!!"
! 1    Tb....vstupní údaje      vJ>J>w 

   ! ....účinnost TČ 
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Obr.6:  Pracovní diagram TČ 

%

%

%

 

 

Obr.7: p-V a T-s diagram obráceného Carnotova cyklu [17] 

%
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 B"8HC<."C"&7+6<H<3(7+T<CH/#3"+2@L@]@A

h,-1;6/,;,39% LR% Q6% *6Q3'8Y.3$*0Q7.% #;8)% +6164*E()% V6;1$#64>% W;:*(:1% LR% Q6B% Y6% /6%

3%8A$356*9-% ,2;8)8% 3'8Y.3"% A-0*'% /2816*/+3.% ()4$#:3$% A"3:/49% *$% +4$28% $% +614,+0>%

K)4$#:3,%/6%36%3E1$;*.28%,#1$58Q6%+6146-%A%1;,/+56#.%$%1,-,(.%2,-1;6/,;8%/6%/+4$V8Q6%

$% 2,*#6*A8Q6% A$% 3'77.% +614,+'>% [%+9+,% b"A:% /6% ,#6&6;6% +614,% 1;,% 4:&,3,4*9% 3'8Y:+.% $%

*$+4$2,3$*9%()4$#:3,%Q6%6M1$*A*.-%36*+:46-%3;"(6*,%*$%A$V"+62%('248>% 

L'+,% V6;1$#4$% /6% #.2'% 2,-1;6/,;8% 5$#.% -6A:% 62,*,-:(2'% *"24$#*0Q7.% $% +,% Q6% Q6Q:()%

A*$V*,8%*63E),#,8>%\"24$#*.%#;8)'%2,-1;6/,;8%5$#.-6%*$%yJIz^ 

 

• W./+,3E%

• c1:;"4,3E%

• !,+$V*.%

• r;,8&,3E%%

 

 U"CHT()+6<H<3('+T<CH/#3/+2@L@]@I

c,8V"/+.% +0()+,% LR% Q6% +A3>% +6;-,2,-1;6/,;>% L6*% Q6%-./+,% 6462+;:(2,8%6*6;=:.B% 1,)"*0+%

+6164*,8% 6*6;=:.B% 2+6;"% Q6% 3'77.% *6Y% +614,+$% 3'()"A6Q.(.% A%V6;1$#4$>% W;:*(:1% +6164*9),%

1,),*8% Q6% 3%+6;-,k()6-:(29-% 1,/+818B% $% +,% /,;1(.>% e6#*"% /6% ,% 1,)4(,3"*.% 14'*8%

2$1$4:*,8%v$&/,;1(6wB%*6&,%163*,8%4"+2,8%v$#/,;1(6w%>%W,8Y.3"%/6%36%30+7:*0%15.1$#6()%

;,A+,2%3,#'%$%$-,*:$28>%[E),#,8%+0()+,%V6;1$#64%Q6B%+:()E%(),#%$%30+7.%/1,46)4:3,/+>%%

c,;1V*.% V6;1$#4$% /6% 3%1;$M:% 15.4:7% *63'8Y.3$Q.B% $V2,4:% -$Q.% *6/1,;*9% 3E),#'B% Q6Q:()%

*6Q30+7.-%*6#,/+$+26-%Q6%1,8Y:+.%$-,*:$28B%2+6;E%Q6%Q6#,3$+E%$%),54$3E> [16]%
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 J"H(4+^/%6"C+2@L@]@L

L,1*E% b$2+,;% Q6% V./4,B% 2+6;9% 8#"3"% 2,4:2;"+% 3.(6% 6*6;=:6% A./2"3"-6B% *6Y% #,% V6;1$#4$%

34,Y.-6>%%

G&'(),-% 8;V:4:% 3),#*,/+% LRB% Q6% )4$3*.-% 1,;,3*"3$(.-% -05.+26-% +,1*E% b$2+,;% εT%

v,A*$V,3"*%:% Q$2,%KPWw>%Ub62+:3:+$%6*6;=6+:(2E()%A$5.A6*.% Q6%8;V6*$%#46% Q6Q:()%]V:**,/+:>%
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Obr. 8:Půdní vrstva (Ekowatt) [20] 
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Obr. 9:Podlaží (Ekowatt) [20] 

Obr. 10: Podzemní voda (Ekowatt) [20] 
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Obr. 11: Povrchová voda (Ekowatt) [20] 
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Obr. 12: Vnější vzduch 

Obr. 13: Vnitřní vzduch (Ekowatt) [20] 
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Obr. 14: Plošný kolektor (Miava) Obr. 15: Vrt  (Miava) 
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Obr.16: Vzduch-voda (Miava)  

Obr.17: Voda-voda [21] 
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e6% +,% )-,+$% &:,4,=:(29),% 1D3,#8% v;,/+4:**9),% :% Y:3,V:7*9),w>% T6A% 6*6;=:6% /48*(6% &'%

*6-,)4$%6M:/+,3$+B% Q64:2,Y%b,+,/'*+9A$%1,)"*0*"%6*6;=:.%/48*(6% Q6%*6A&'+*0%*8+*"%1;,%

;,/+4:*'% $% ;,/+4:*'% Q/,8% 1;:-";*0% 1,+56&*9% 1;,% Y:3,+% Y:3,V:()D>% U*6;=:6% A%&:,-$/'%

156#/+$38Q6% *6Q6*% ,#/+;${,3"*.% A&'+2,3E()% 4"+62% A1D/,&6-% 3),#*E-% 1;,% Y:3,+*.%

1;,/+56#.B% $46% +$29%1;,#82(:% A$-056*9%10/+,3$*E()%6*6;=6+:(2E()%*,/:VD% 3EA*$-*E()%

1;,%,#46)V6*.%A6-0#04/29),%+;)8%yJaz>%

%

 P"5#$3<()+-D"8/.=+2@L@a@A

%

2@L@a@A@A ,#H/#()+-D"8/./+

• \%46/*.),%),/1,#"5/+3.%k%A&'+2'%1,%+0Y&0%#5.3.%v1$56A'B%2,56*'B%2D;$B%30+36B%7:72'B%

$+#>w%

• \%1;D-'/4,39% 3E;,&'% k% /1$4:+64*9% ,#1$#'% A%#563$5/2E()% A"3,#D% v1:4:*'B% ),&4:*'B%

2D;$wB%,#1$#'%A%1:3,3$;DB%-492";6*%$%4:),3$;DB%(82;,3$;D%

• \6% A6-0#04/29% 3E;,&'B% ]#;Y&$% A646*0% j% ;,/+4:**9% ,#1$#'% v28285:V*"% /4"-$B%

,&:4*"%/4"-$B%/6*,B%A&'+2'%]#;Y&0%+;"3*.2DB%,#1$#'%/$#DB%3:*:(B%$Q>w%

• \6%Y:3,V:7*9%3E;,&'%j%)*DQB%26Q#$B%A&'+2'%2;-:3>%

• h,-8*"4*.% ,;=$*:(29%,#1$#'%j% 2$4'B% +8)E%,;=$*:(2E% 2,-8*"4*.% ,#1$#% v% V$Q,39%

/"V2'B%/2,5"12'%A%3$Q.V62B%A&'+2'%,3,(6B%$+#>w%yJaz%

%
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2@L@a@A@I QD"8/./+5'8$C($+H$.6"&/('+HC"+<(<CN<6D;%7+dT<3=+

[%#*67*.% #,&0% /6% 2;,-0% 2;-*E()% $% 1,+;$3:*"5/2E()% A6-0#04/2E()% 14,#:*% 10/+8Q.%

A"-0;*0%:%;,/+4:*'%V:/+0%1;,%6*6;=6+:(29%3'8Y:+.>%[E&0;%3),#*E()%6*6;=6+:(2E()%14,#:*%Q6%

#"*%-*,)$%b$2+,;'^%

• �V64%$%A1D/,&%3'8Y:+.%

• C;8)8%1D#'B%2#6%/6%*$()"A.%+A3>%6*6;=6+:(29%14$*+"Y6%

• n,Y*,/+:%/24:A*0%$%Q6Q.%#,1;$3'%

• h4:-$+:(29%1,#-.*2'%yJaz%

 

 _HZ."-+5).%'&'()+<(<CND<+5+-D"8/.=+2@L@a@I

[%A./2"3"*.% 6*6;=:6% A%&:,-$/'% 15634"#"% % 3%/8()E()% 1;,(6/6()% /1$4,3"*.B% +6#'%

+6;-,-6()$*:(2"%156-0*$>%W,#46%#;8)8%Q6%/1$4,3"*$%15.-,B%*6&,%A6%/1$4,3$+%2$1$4*9%

V:%14'**9%1;,#82+'%A%Q6Q.),%A1;$(,3"*.>%

%

• c1$4,3"*.%&:,-$/'%

• [E;,&8%2$1$4*E()%1$4:3%

• [E;,&8%14'**E()%1$4:3%

 

[%-,2;E()% 1;,(6/6()% 1$2% #,-:*8Q6% 3E;,&$% &:,14'*8% $*$6;,&*.% b6;-6*+$(.>% \%#$47.()%

1;,(6/D% Q6% *6Q1,8Y.3$*0Q7.% 3E;,&$% &:,,46QD% A./2"3$*E()% A6% /6-6*% ,46Q*$+E()% ;,/+4:*%

3%/8;,39-%/+$38%yJaz>%

%

W;:-";*.-% ]V646-% /1$4,3"*.% &:,-$/'% Q6% 3E;,&$% +614$>% P376-% 3%1,/46#*.()% 46+6()% Q6%

3E;$A*E%3A6/+81%:%3E;,&'%6462+5:*'%/1,48-/1$4,3"*.-%&:,-$/'>%
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NI%

 QD"8/./+HC"+&=6'H$()+2@L@a@L

K,% /6% +EV6% 3'+"10*.% &:,-$/,8B% #,-:*8Q6% ;,/+4:**"% /4,Y2$% *$#% Y:3,V:7*,8>% c1$4,3"*.%

&:,-$/'%Q6%1;,%3E;,&8%+614$%*6Q&0Y*0Q7.>>%C;8),+*0%3';,&6*"%1$4:3$%A%&:,-$/'B%A6Q-9*$%

&:,14'*B% 4A6% +$29% 3'8Y.3$+% 1;,% 3E;,&8% +614$>% P376-% *6QV$/+0Q:% Q6% &:,14'*% 3'8Y.3"*% 15:%

2,-&:*,3$*9%3E;,&0%6462+5:*'%$%+614$>%_6Q&0Y*0Q7.%Q6%/1$4,3"*.%&:,-$/'%+8)9%;,/+4:**9%

/4,Y2'> \#;,Q6%&:,-$/'%4A6%#04:+: 

• T:,-$/$%A&'+2,3"%

L$% Q6% +3,56*$%1563"Y*0% 46/*.-:% ,#1$#'B% +'% Q/,8% A1;$(,3"*'% 7+012,3$V:B% *6&,% Q6% A%*:()%

1;,#82,3"*,%1$4:3,39%#563,>%h%#,1;$30%A&'+2,39%&:,-$/'%Q6%+56&$%4,=:/+:2'B%(,Y%Q:%#04"%

1,-0;*0%*66b62+:3*.> 

• T:,-$/$%A"-0;*0%1;,#82,3$*"%

\$);*8Q6% ;'()46% ;,/+,8(.% 14,#:*'B% 2+6;9% -$Q.% 3'77.% 1;,#82(:B% *6Y% &0Y*0% 10/+,3$*9%

;,/+4:*'>% e6#*"% /6% A6Q-9*$% ,% 3;&'B% +,1,4'B% +;"38B% 56128>% ['8Y:+.% -"% 3642E% 1,+6*(:"4B%

,376-%A$&.;"%-./+,%1;,%10/+,3"*.%1,+;$3:*,3E()%14,#:*>%

 

 !/3D&/+HC"+-D"8/.9+2@L@a@[

[4$/+*,/+:%1$4:3%,34:3{8Q.%3E;$A*0%1;D&0)%/1$4,3"*.>%[4)2,/+%$%3E)563*,/+%Q6%#,-:*$*+*.%

34$/+*,/+.%1$4:3$>%W4$+.B%Y6%V.-%30+7.%34)2,/+B%+.-%-6*7.%3E)563*,/+>%%

[%#,-"(*,/+6()%/6%3'8Y.3$Q.%+'+,%1$4:3$^%

• L3;#9%#563,%j%4:/+*$+9%/+;,-'B%-$Q.%364-:%#,&;,8%3E)563*,/+> %

C"% /6% 3'8Y.+% 1;,% ,+6356*"% ,)*:7+0% :% 8A$356*9% 2,+46>% [E),#,8% Q6% *.A2E% ,&/$)%

1,1648>%

%

• n0229% #563, – Q6)4:V*$+9% /+;,-'% $% *02+6;9% 4:/+*$+9% /+;,-'% v% 4.1$B% &5.A$w>%

[E)563*,/+% +0()+,% 1$4:3% Q6% *:Y7.>% _63E),#,8% Q6% 36429%-*,Y/+3.% 1;'/2'5:(6B% (,Y%

A1D/,&8Q6%1;$/2"*.%#563$%$%+,%*6*.%Y"#,8(.%8%,+6356*E()%+,16*:7s>%%

%
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NS%

• C563*.% 7+012$ – #;,&*9% 71$4.V2'% A1;$(,3$*9% 7+012,3$V6-% A% #563*.),% ,#1$#8>%

[E)563*,/+%A"3:/.%*$%#5638B%A6%2+6;9),%Q6%A1;$(,3"*$>%UM:/+8Q.%/16(:"4*.%2,+46%*$%

/1$4,3"*.%7+012'B%,376-%#"%/6%/1$4,3$+%36%376()%+'16()%2,+4D>%

%

• W646+' k%364-:%,&4.&6*9%/1,48%/%&;:26+$-:>% e/,8%3';,&6*9% 4:/,3"*.-%3'/876*E()%

1:4:*% *$%-$49% 3"46V2'% v8% 1646+w% $% 30+7.% 23"#;'% v8% &;:26+w>% ['/,2"% 3E)563*,/+% Q6%

156#*,/+.%+0()+,%1$4:3B%,376-%*63E),#,8%Q6%3'77.%(6*$>%T;:26+'%/6%3'8Y.3$Q.%/1.76%

3%2;&6()>%W;,%1646+'%1,8Y.3"-6%$8+,-$+:(29%2,+46>%

%

• c4"-$% j% 1$4:3,% 3'Y$#8Q.(.% /16(:"4*.% 2,+46B% 2+6;9% *6Q/,8% A$+.-% 15.4:7% ;,A7.56*9>%

[0+7:*,8% Q6% A1;$(,3"*$% 3%&$4.(.()B% 2+6;9% /6% 324"#$Q.% #,% 2,+46>% L'+,% 2,+46% Q/,8%

3),#*0% 1;,% 30+7.% ,&Q62+'>% e6Q:()% 3E2,*% Q6% 156/% Oa% 2t>% ['8Y.3"% /6% A6Q-9*$% 36%

36/*:(.()B%2#6%Q/,8%&$4.2'%/4"-'%62,*,-:(2'%3E),#*0Q7.> %

%

• P/+$+*.%1$4:3$%j%,&:4.B%),5V:(6B%-"2>%c1$48Q.%/6%3%A$5.A6*.()%8;V6*E()%1;,%1646+'>%

n$Q.%-6*7.%3E)563*,/+>%e/,8%3'8Y.3"*'%156#637.-%Q$2,%1,+;$3:*'>%

 UH/3"&'()+b+HCD(;DH+2@L@a@]

.;'*"(+2H&&

= 156-0*$%()6-:(29%6*6;=:6%3%6*6;=::%+6164*,8q%,M:#$(6%1$4:3 

~% 3A*:2$Q.% A14,#:*'%! %1;,#82+'% ),56*.% v14'*B% 1,164w% $% 2,85,39% 14'*'% v#5.36%

/1$4:*'w%

~% /1$4,3$(.% #0Q6%! %#'*$-:(29% 1;,(6/'B% 2+6;9% 1,1:/8Q.% 1;D&0)% /1$4,3"*.% /6%

3A*:26-%+614$>%%

% % %

@,56*.%~%,M:#$V*.%1;,(6/%

\"24$#*.%34$/+*,/+:%1$4:3%~%%A%()6-:(29),%/4,Y6*.%3'14E3"%%%!!!!%3E)563*,/+%

!%/1$4,3$(.%+614,+$%

!%/1$4*9%+614,%

\"24$#*.%1;32'%~%KB%@B%PB%_B%cB%1,164B%@FP%
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K.46-%$*$4EA'%1$4:3%Q/,8%)-,+*,/+*.%1,#.4'%Q6#*,+4:3E()%/4,Y62%!%t>%%

T:4$*(6%/6%1,1:/8Q6%A1;$3:#4$%;,3*:(.>%v)-,+*,/+*.%A4,-2'w%

 

!
!
!!!2

! !!!2
! !!!! ! !!! ! !!!2!

! !!
!
! !   vJ>O>w%

 

[64:V:*'%~%-,4";*.%)-,+*,/+B%2=%-,4B%_-O%~%JpFFBNJ%2=p-,4%

%

C0Q6%1,1:/8Q.%/1$4,3$(.%;,3*:(6^%

P&6(*"%/1$4,3$(.%;,3*:(6%% ! ! !! ! !!! ! !"#!!"!  % % vJ>N>w%

 

c1$4*9% +614,% ~% 83,4*0*9% +614,B% 15:V6-Y% @FP% 3A*:2"% ),56*.-B% Q6% /,8V"/+.% 1$4:3$B% Q6%

3%2$1$4*9-%/+$38%!%2,*#6*A8Q.>%\./2"%/6%-056*.- 

[E)563*,/+%~%83,4*0*9%+614,%),56*.-%/6%A-6*7.%,%3E1$;*9%+614,B%*8+*9%2%,#1$56*.%3,#'B%

3,#$%Q6%36%/2816*/+3.%14'**9->%c1,V.+"%/6%A6%/1$4*9),%+614$%1,-,(.%6-1:;:(2E()%3A+$)D>%

% % %

P#/)%&1;'*"(+2H&

• C,2,*$49%~%A14,#:*'%,&/$)8Q.%Q6*%KPFB%cPF%$%@FP%�%1,164%

• _6#,2,*$49% ~% % W5:% /1$4,3"*.% 3A*:2" KPB% KB% c% �% 1,164. Řešení analogické 

k spalování dokonalému, výsledky se korigují vzdušným součinitelem 

!= 0,8 – 2,0  

  

c16(:b:(2E% 1;,(6/% 15:% /1$4,3"*.% &:,-$/'% $% Q6Q.% ()$;$2+6;:/+:(29% 34$/+*,/+:B% 3'Y$#8Q.%

/16(:"4*.% 2,*/+;82(:% /1$4,3$(.()% A$5.A6*.>% % W5:% /1$4,3"*.% Q6% 364-:% #D46Y:+"% 364:2,/+%

/1$4,3$(.),%1;,/+,;8B%8/1,5"#"*.%$%#:-6*A,3"*.%+,16*:7s%$%2,*/+;82(6%

%

c1$4,3$(.%1;,(6/%#563$%1;,&.)"%3%*"/46#8Q.(.()%b"A.()^%

J> c876*.%j%,#1$5,3"*.%3,#'%A%1$4:3$%

F> W';,4EA$%j%83,4{,3"*.%1;()$39%/4,Y2'%A%1$4:3$%

O> c1$4,3"*.%14'**9%/4,Y2'%1$4:3$%

N> c1$4,3"*.%163*E()%4"+62B%A6Q-9*$%8)4.28%
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 _'%3/#()+^/%6"C=+"&3D&e9M);)+.H/3"&'()+-D"8/.=+2@L@a@a

W;,+,Y6% /6% /876*.-% *6-0*.% ,&/$)% /87:*'% 36% #5630B% 2+6;"% Q6% ;,A),#8Q.(.% 1;,%-*,Y/+3.%

A./2$*9),%+614$B%A3E76*.%3E)563*,/+:%Q6%#"*,%Q6*%/*.Y6*.-%,&/$)8%3,#'B%2+6;"%&'%/6%15:%

/1$4,3"*.%-8/64$%,#1$5:+%$%2+6;"%&'%V"/+%3A*:249),%+614$%3%1"56%,#*6/4$>%L614,+$%),56*.%

*6/-.% 246/*,8+% 1,#% Iaa% }K% A%#D3,#8% #,2,*$49),% /1"46*.% /-0/:% 83,4*0*9% 1;()$39%

),54$3:*'% $% 15:36#6*9),% 156#6)5"+9),% /1$4,3$(.),% 3A#8()8>% P1+:-"4*.% +614,+$%

/1$4,3"*.% &:,1$4:3% Q6% 2,46-% Zaa% }KB% *6-04$% &'% 37$2% 1562;,V:+% JFaa% }K% /% ,)46#6-% *$%

+3,;&8% _PM>% h%/-0/:% ),5.(.()% 14'*D% -8/.% &E+% 15:36#6*% 1,28#% -,Y*,% 156#6)5"+E%

/628*#";*.%/1$4,3$(.%3A#8()B%2+6;E%A$Q:/+.%#,2,*$49%1;,-./6*.%$%/1"46*.%376()%),54$3E()%

/4,Y62%/-0/:>%W;,+,Y6%3%A"Q-8%#,&56%36#6*9),%/1$4,3$(.),%1;,(6/8%Q6%-$M:-"4*.%3'8Y:+.%

6*6;=:6% 1$4:3$B% $% +6#'% Q6),% #,2,*$49% 3'),56*.B% 2#'% 1,% /1$4,3"*.% *6A&'#,8% Y"#*9%

*6/1"46*9% A&'+2'% ),54$3:*% v*6#,1$4wB% Q6% ;6"4*E% /1$4,3$(.% 1;,(6/% 1;,3"#0*% /%30+7.-%

-*,Y/+3.-% /1$4,3$(.),% 3A#8()8B% *6Y% Q6% +6,;6+:(29>% e6#*"% /6% +6#'% ,% /1$4,3"*.%

/%156&'+26-%3A#8()8>%@,5.(.%/-0/%14'*D%*6/-.%&E+%*:2#6%,()4$A,3"*$B%W56/+81%+614$%#,%

+614,/-0**9),%-9#:$%-DY6%*"/46#,3$+%$Y%1,%3'),56*.%14'*D>%[*:+5*.%1,3;()%&'%-04%&E+%

7$-,+,3EB% 1;,+,Y6% 7$-,+,3"% 3'A#.32$% *$1,-")"% 2%#,2,*$49-8% 3'),56*.% 83,4*0*E()%

),54$3E()%14'*D>%

h3$4:+*.-%/1$4,3"*.-%#563$%*6*.%A$+0Y,3"*,%Y:3,+*.%1;,/+56#.>%c1$4,3"*.%#563*.()%14'*D%

1;,&.)"%3%7:;,29-%;,A-6A.%/1$4,3$(.()%+614,+>%yFOz%

%

c1$4,3"*:% &:,-$/'% 4A6% 1,3$Y,3$+% A$% 1;,&46-$+:(29>% W;,% #,/$Y6*.% *6Q30+7.% ]V:**,/+:% Q6%

1,+56&$% /1;"3*E% 1,-0;% 1;:-";*.),% $% /628*#";*.),% 3A#8()8B% #,&56% 3'5676*"%

2,*/+;82(6% +,16*:7+0%$%,1+:-"4*.%34)2,/+%1$4:3$>%W5:%,-6A6*.%15.3,#8%3A#8()8%#,()"A.%

26%A1,-$46*.%),56*.%$%/*.Y6*.%3E2,*8%$%+$29%364-:%246/*6%]V:**,/+%$%+3,5.%/6%72,#4:3:*'%

v,M:#'%#8/.28B%$;,-$+:(29%8)4,3,#.2'B%/$A6w 
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 _/>)5<()+HC"+.H/3"&'()+-D"8/.=+2@L@a@f

%

2@L@a@f@A BC-=:+%C-"&7+&3"`%=:+%C-"&'+%/8(/+

C*67*.% #,&$% *$&.A.% 7:;,2,8% 72"48% A$5.A6*.% 1;,% /1$4,3"*.% &:,-$/'>% L$+,% A$5.A6*.% Q/,8%

3E;,&(:%*$&.A6*$%/%*8+*,/+.%,&/48)'B%$46%:%A(64$%$8+,-$+:A,3$*">%%\$5.A6*.%*64A6%1,8Y.3$+%

Q$292,4:3B% 2$Y#9%-"% /39% 34$/+*.% /16(:b:2$(6>% \"24$#*.% ;,A#046*.% Q6% *$% 4,2"4*.% $% ]/+56#*.%

+,1:#4$>%

>#L%Q&-#L"(?&(*"R-%&

h;&% 1$+5.% -6A:% *6Q/+$;7.% A1D/,&% 3'+"10*.>% C5.36% &'4% Q6#:*E% 2;&% $% +,% 2;&% ,+6356*E%

/%]V:**,/+.%,2,4,%JH%k%Fa%l>%%

\"24$#*.% 2,*/+;82(.% Q6% ,+6356*9% +,16*:7+0% /% ;,7+6-%$% 2,-.*>%[%#*67*.% #,&0% Q:Y% *6Q/,8%

2;&'%3'8Y.3"*'%1;,%3'+"10*.B%$46%/1.76%1;,%3:A8"4*.%6b62+>%%

C04.%/6%*$^%

• ,+6356*9%%

• 8A$356*9%%

iA$356*9%Q/,8%2;&'%/%2;&,3,8%34,Y2,8>%W4$-6*%$%),;29%/1$4:*'%,#()"A6Q.%A%,)*:7+0%156/%

A;($#4,% vA"#*.% /+;$*8% ,)*:7+0w% #,% 2,-.*$>% L6164*"% 6*6;=:6% Q6% 156#"3"*$% A%,)*:7+0% #,%

3'+"10*9),%1;,/+,;8%+;,Q.-%A1D/,&6-^%

• A"56*.-%

• 2,*362(.%

• ,)5.3"*.-%3,#'%V:%Q:*9),%-9#:$%

%

!6=84$(.%15:3"#0*9),%3A#8()8%$%:*/+$4$(.%+6164*9),%3E-0*.28%v+614,3,#*.%V:%3A#8(),3Ew%

#,/$)8Q6%3'/,29%]V:**,/+:>%L614,3,#*.%3E-0*.2'%-,),8%/4,8Y:+%:%%2%,)5638%3,#'>%

h;&,39% 34,Y2'% Q/,8% 36% 30+7:*0% 15.1$#6()% 2,*/+;8,3"*'% $% #:-6*A,3"*'% *$% -:*:-"4*.%
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Obr.18: Krb a krbová vložka [23] 

Obr.19: Krbová kamna 
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Obr.20: Kachlová kamna [23] 

Obr.21: Kachlová kamna (řez) [23] 
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Obr.22: Šíření tepla vedením [23] 

Obr.23: Šíření tepla konvekcí[23] 
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Obr.24: Šíření tepla sáláním [23]
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2,462+,;8B%*$%2+6;9%&8#,8%1,%;6$4:A$(:%#,1$#$+%/48*6V*.%1$1;/2'>%i-./+0*.%/*.-$V6%&'4,%

3,46*,% /%,)46#6-% *$% (,% *6Q-6*7.% /+.*0*.% 1;32D% /+567*.% 2,*/+;82(6B% ,2,4*.% A"/+$3&'B%

A$46/*0*.% ,2,4.% $+#>% \%#D3,#D% 3'/+$36*.% 15:1,Q,3$(.),% 2$&648% 1,30+;*,/+*.-%

1,#-.*2"-B% &'4% *$% 2$&648% 15:163*0*% ,();$**E% ,&$4B% $&'% &'4,% A$&;"*0*,% 1,72,A6*.%

15./+;,Q,39%+6()*:2'%3,#,8> 

 

%

%
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 h<?<()+&=9`)&/M);)+&4H"T<6()+6<;0(D%9+/+8"#<3"&'()+2@]

 iD;C"."^6+j"C#++2@]@A@A

W;,=;$-%&'4%1,8Y:+%1;,%A1;$(,3"*.%+6M+,39%V"/+:%+9+,%#:14,-,39%1;"(6>%

 iD;C"."^6+SK<3+2@]@A@I

W;,=;$-%&'4%1,8Y:+%1;,%A1;$(,3"*.%36726;E()%3E1,V+DB% +$&8462%$%=;$bD%+9+,%#:14,-,39%

1;"(6>%e6%1,8Y:+%3%V"/+:%T%$%K>%%

 296"G2k+2C;0D6<;69C<+Illm+2@]@A@L

e6#*"% /6% ,% /,b+d$;6% 1;,% FC% $% OC% 1;,Q62+,3"*.% $% 2,*/+;8,3"*.% 3%,&4$/+:% /+;,Q.;6*/29%

2,*/+;82(6B%/+$36&*.%1;,Q62(6%$%$;():+62+8;'>%%

L.-+,%/,b+d$;6-%&'4$%A1;$(,3"*$%3E2;6/,3"%#,28-6*+$(6%#:14,-,39%1;"(6>%

 G/32+2@]@A@[

c,b+d$;6-%K$4G%Q6%-,Y*9%/:-84,3$+%;DA*9%b'A:2"4*.%Q63'>%@4$3*.%3'8Y:+.%Q6%37$2%3%,&4$/+:%

/:-84$(6%FC%8/+"46*9),% :%*68/+"46*9),%/#.46*.% +614$%36#6*.-%/%156/+816-%$%3*:+5*.-:%

A#;,Q:% +614$>% L6*+,% b'A:2"4*.% Q63% Q6% 3'8Y:+64*E% 15:% 5676*.% -*,)$% +6()*:(2E()% ]4,)B% V:%

1;,&49-D>% [6% /+$36&*:(+3.% Q6Q% 4A6% 3'8Y.+% Q$2,% b'A:2"4*.),% -,#648% 1;,% /:-84$(:% /#.46*.%

+614$%3%*61;D/3:+*E()%-$+6;:"46()>%

[%,&4$/+:%+6()*:(2E()%A$5.A6*.%&8#,3%4A6%+.-+,%/,b+d$;6-%/:-84,3$+%*$15.24$#%3$;:$*+*.%

2,*/+;82V*.%5676*.%1,#4$),39),B%/+0*,39),%$%/+;,1*.),%3'+"10*.B%V:%()4$A6*.>% yNz%

%

L6*+,% /,b+d$;6% Q6% 1,8Y:+% 3%V"/+:% K% j% UM16;:-6*+"4*.% 5676*.% $% A1;$(,3"*.% 3E/46#2D>%

W,-,(.%+,),%/,b+d$;8%&'4,%/:-84,3"*,%1,#4$),39%3'+"10*.%1;,%A$#$*E%,&Q62+>%

 Q.D8+2@]@A@]

Tc:-% Q6% :*+6=;,3$*E% 1,V.+$V,3E% 1;,=;$-% 1;,% $*$4EA8% &8#,3>% T'4% 3'3:*8+% 3%#"*/29-%

3EA28-*9-% :*/+:+8+8% 3%G$4&,;=% i*:36;/:+'>% Tc:-% ,&/$)8Q6% /&.;28% 1,2;,V:4E()% *"/+;,QD%

1;,%/:-84$(:%$%3E1,V6+%*$15>%3*:+5*.),%24:-$+8B%/1,+56&'%6*6;=:6B%/30+46*.B%15:;,A6*9%$%

*8(6*9%36*+:4$(6>%
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[76()*'% 3E1,V+'% Q/,8% 1;,3"#0*'% A$% /+"4E()% 1,#-.*62>% T8#,3$B% 2+6;"%-"% &E+% [%Tc:-%

*$/:-84,3"*$B% -DY6% &E+% ;,A#046*$% #,% 4:&,3,4*9),% 1,V+8% Ao*>% h$Y#"% Ao*$% ,&/$)8Q6%

4:&,3,4*9%-*,Y/+3.%-./+*,/+.>%@,#*,+'%1;,%6M+6;:9;%Q/,8%&;"*'%A%24:-$+:(2E()%1,#-.*62%

#$*9%,&4$/+:>%W;,%2$Y#,8%&8#,38%Q6%-,Y*9%3'),#*,+:+%+614,+*.%&:4$*(:%Ao*'B%+Q>%+614,+*.%

+,2'% /2;A6% 2,*/+;82(6B% 3*:+5*.% A:/2'%,26*% $% ;DA*E()% A#;,QD% $% /'/+9-D%6*6;=:6>%[A#8()%

#,#"3$*E%A%36*+:4$V*.()%/'/+9-D%$+#>%h,*/+;82(6% Q6%1,3$Y,3"*$%A$%),-,=6**.B%1,28#%

*6*.% +4,87s2$%3;/+63%15.4:7% /:4*">%L6164*"%2$1$(:+$%$% /24$#&$% Q6#*,+4:3E()%2,*/+;82(.% 4A6%

:*#:3:#8"4*0%A$#$+>%T8#,3$%Q6%3%Tc:-%-,#64,3"*$%A%Q6#*,#8()E()%=6,-6+;:(2E()%+3$;DB%

2+6;9% /6% 3%15.1$#0% /4,Y:+,/+:% 2,*/+;82(6% #04.% Q67+0% #,% 8A4D>% W;,% /:-84$(:% Q6% *8+*9%

#6b:*,3$+% 2$Y#,8% 2,*/+;82(:% $% Q6Q.% 2,6b:(:6*+'% +6164*9% 3,#:3,/+:% $% +$29% 839/+% 376()*'%

/'/+9-'% 1,8Y:+9% 3%,&Q62+8>% c:-84$(6% /6%-DY6% 1;,3"#0+% 1;,% (64E% ;,2B% *6&,% 1,8A6% 1;,%

3'&;$*E% V$/,3E% ]/62% v% +E#6*B% -0/.(w>% [E/+816-% A%1;,=;$-8% Q6% 6*6;=6+:(2"% &:4$*(6%

&8#,3'%$%2%*.%15./487*E%=;$b>%Tc:-%*$&.A.%+$29%),#*,(6*.%3*:+5*.),%24:-$+8>%%

%

 

%

%
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B 2H3D%/;<+678/69+(/+5/#/(7+-9#"&$+

%
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 !"HD.+"-M<%69+Q@A

_,3,/+$3&$%;,#:**9),%#,-8%/6%*$()"A.%3%,&(:%T:Q64Q:*$B%2+6;"%/6% 46Y.%3%/636;,3E(),#*.%

V"/+:%%T,/*'%$%@6;(6=,3:*'%3%!618&4:(6%c;&/29%v3:A%P&;.25w. P&6(%-"%;,A4,)8%SNO%2-F%$%

(642,3E% 1,V6+% ,&'3$+64% JSa% aaa>% T:Q64Q:*$% /6% *63656Q*0% *$AE3"% fK6*+;8-% 3E(),#*.%

c;&/29%;618&4:2'>g%e6%+,%,&6(%/%15:46)4E-:%46/'%$%+6;-"4*.-:%1;$-6*'>%%

!,#:**E% #D-% Q6% Q6#*,1,#4$Y*., nepodsklepený,% /%,&'+*E-% 1,#2;,3.-B% *$3;Y6*% Q$2,%

Q6#*,=6*6;$V*.%$%+,%1;,%NkH,/,&>% 

Jedná se o% /$-,/+$+*0% /+,Q.(.% ,&Q62+% ,% ;,A-0;6()%JaBJ% M% FJBF%-%*$%1$;(646% V>% OSHpNB%

OSHSpJB% OSHOpOB% 2$+$/+;"4*.),% ]A6-.% c2,�:/% 8% T:Q64Q:*'> W$;(64$% -"% ;,A4,)8% `Ha% -FB%

A%+,),%A$/+$30*"%14,()$%V:*.%FHJBHN%-F>% 

[%1;3*.-%*$#A6-*.-%1,#4$Y.%Q6%1,&'+,3"%Ao*$%/%=$;"Y.%$%36%#;8)9-%*$#A6-*.-%1,#4$Y.%

Q/,8%8-./+0*'%4,Y*:(6%$%#0+/29%1,2,Q6>%%[/+81%v-./+*,/+%V>%JaFw%#,%,&Q62+8%Q6%*$%/636;*.%

/+;$*0%&8#,3'>%i% A"#365.% Q6%tK% v-./+*,/+% V>% JJJw>% \6% A"#365.% Q6% 15./+81%#,%,&E3$(.),%

1,2,Q6% v-./+*,/+% V>% JaSwB% 2+6;E% Q6% /:+8,3"*% *$% Q:)B% Q6% /1,Q6*E% /%28()'*.% $% Q.#64*,8%

v-./+*,/+%V>%JaZ%$%Ja`w%+'%Q/,8%/:+8,3"*'%*$%A"1$#>%%\$%Q.#64*,8%/6%*$()"A.%/1.Y%v-./+*,/+%

V>% JJaw% /-058Q.(.% *$% /636;*.% /+;$*8>%[%,&E3$(.-%1,2,Q:% Q6% 8-./+0*,% /(),#:7+0% /1,Q8Q.(.%

1;3*.%1$+;,%$%1,#2;,3.>%%\$%3/+816-%/6%*$()"A.%2,8164*$%v-./+*,/+%V>%JaOwB%/:+8,3$*"%*$%

/636;% $% A$% *.% Q6% 1,2,Q% 1;,% ),/+'% v-./+*,/+% V>% JaIwB% 15./+81*E% A%,&E3$(.),% 1,2,Q6>% _$%

3E(),#*.% /+;$*0% #,-8% Q6% *$3;Y6*$% =$;"Y% v-./+*,/+% V>% JaNwB% 2+6;"% Q6% 8;V6*$% 1;,% #3$%

,/,&*.%$8+,-,&:4'>%\$%=$;"Y.% /6%*$()"A.% +6()*:(2"%-./+*,/+% v-./+*,/+%V>%JaHwB%2+6;"% Q6%

8;V6*$%1;,%+6()*,4,=::%3'+"10*.%#,-8B%15.1;$3'%L[%$%;,A3,#'%6462+;,:*/+$4$(6>%%

Při výstupu ze schodiště se nachází chodba (místnost č. 201), ze které je přístup do všech 

-./+*,/+.%3%1,#2;,3.>% e/,8%A#6%8-./+0*'%#3$%1,2,Q6%/-058Q.(.%*$% Q:)% v-./+*,/+%V>%FaO%$%

FaNwB% #"46% 4,Y*:(6% v-./+*,/+% V>% FaHw% $% 2,8164*$% v-./+*,/+% V>% FaFw% /:+8,3$*"% *$% /636;B%

/$-,/+$+*9%tK%v-./+*,/+%V>%FaSw%$%+6()*:(2"%-./+*,/+%v-./+*,/+%V>%FaIw> 

!,A-./+0*.%Q6#*,+4:3E()%-./+*,/+.%3%,&Q62+8%Q6%A*"A,;*0*,%*$%P&;>FI%$%P&;>%FS>%

K64E% ,&Q62+% Q6% *$3;Y6*B% Q$2,% #5630*E% *,/*E% /2646+% /%,&'+*E-%1,#2;,3.-% $% /6#4,3,8%

/+56(),8%/6%/1"#6-%Na}>%e$2,%/+567*.%2;'+:*$%Q6%1,8Y:+$%26;$-:(2"%+$72$>%
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_$% ,&Q62+8% *6Q/,8% 3:2E56% 1,8A6% /+567*.% ,2*$>% c24$#&$% ,&3,#,3E()% /+0*% Q6% +3,56*$%

A%3*:+5*.%/+;$*'%/"#;,2$;+,*,3E-:%#6/2$-:%8163*0*E-:%*$%,(64,3E%;$/+;6()%$%-6A:%*:-:%

Q6%Ha%--%7:;,2"%3E14{% +6164*9% :A,4$(6%$%82,*V6*$%1$;,A"&;$*,8>%W,+9%*"/46#8Q6%PcT%

#6/2$B%-:*6;"4*.%3$+$%JIa%--%-6A:%*,/*,8%2,*/+;82(.%$%PcT%#6/2$>%

W,+9%/6%*"/46#8Q6% :A,4$(6%1,4'/+';9*%+4,87s2'%JHa%--%/6%/:4:2"+,3,8%,-.+2,8>%W,#4$)'%

3%1;3*.-% *$#A6-*.-% 1,#4$Y.-% &8#,8% 1;,36#6*'% *$% &6+,*,3,8% 1,#24$#*.%-$A$*:*8>%

_$%*.%&8#6%1;,36#6*$%)'#;,:A,4$(6%1;,+:%A6-*.%34)2,/+:%$%+6164*"%:A,4$(6%k%6M+;8#,3$*E%

1,4'/+';6*% +4>% J`a% --B% *$% 2+6;,8% Q6% 8-./+0*$% WU% b,4:6B% $*)'#;:#% +>% Ha-->% _"74$1*"%

3;/+3$% Q6% +3,56*$% #46% Q6#*,+4:3E()%-./+*,/+.>% c24$#&$% /+567*.% 2,*/+;82(6% Q6% 1;,36#6*$%

A%#5630*9),%2;,38B%*$%2+6;9-%Q/,8%8163*0*'%#5630*9%+;"-2'B%-6A:%2+6;E-:%Q6%34,Y6*$%

Ia%--%+48/+"%+6164*"% :A,4$(6%$%*$%*.%,(64,3E%;$/+;%/6%/"#;,2$;+,*,3E-%1,#)46#>%n6A:%

2;,236-:% Q6%34,Y6*$%J`a%--%+6164*"% :A,4$(6%A%-:*6;"4*.%34*'>%_$#% +6164*,8% :A,4$(:% /6%

*$()"A.% 1$;,1;,18/+*"% )'#;,:A,4$(6% $% *$2,*6(% Q6% 1;,36#6*,% 4$s,3"*.% /%26;$-:(2,8%

2;'+:*,8>%

e6#*,+4:39%/+$36&*.%2,*/+;82(6%Q/,8%1,#;,&*0Q:%1,1/$*9%*$%P&;>%FIBFS>%%

P2*$%Q/,8%1,8Y:+$%#5630*"B%A$/246*"%:A,4$V*.-%+;,Q/246-B%3V6+*0%/+567*.()%,26*>%C3656%

Q/,8%#5630*9%&6A%/246*0*9%3E14*0>%%%

Obr. 25:  Mapa pro lokalizaci objektu 
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Obr. 26: Schéma půdorysu 1.NP 

 

Obr. 27: Schéma půdorysu 2.NP 
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Obr. 28: Schéma konstrukcí RD 

 

A .............. Konstrukce podlahy přilehlé k zemině 

B .............. Konstrukce stropu 1.NP 

D ............. Konstrukce střechy 

E ............. Konstrukce obvodového zdiva  

F ............. Konstrukce stropu 2.NP 

 

c24$#&'% 2,*/+;82(.% Q/,8% /,8V"/+.% 15.4,)'% v3E2;6/,39% #,28-6*+$(6B% +6164*E% 3E2,*%

,&Q62+8w.  

 

řez A-A´
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 Y4H"T<6+6<H<3(70"+&4%"(9+Q@I

Q@I@A _'%3/#()+d#/M<+"+.6/&-$*+

T8#,3$%^% % % % !,#:**E%#D- 

W,V6+%,&'3$+64^%   H%

h4:-$+:(2"%Ao*$%%%   <<<>%

n./+,%/+$3&'    T,/*$%$%@6;(6=,3:*$B%%T:Q64Q:*$%j%,&6(%W$#:*6%%

_"3;),3"%36*2,3*.%+614,+$^%  %kJ`}K 

Roční průměrná teplota:   4,1 ° 

_$#-,5/2"%3E72$^%   91 m.n.m. 

W,4,)$%,&Q62+8%3%2;$Q:*0^%% % P&Q62+%Q6%/$-,/+$+*0%/+,Q.(.% %

C942$%,+,1*9),%,&#,&.^% % FJa%%

 

W,8Y:+9%*,;-'^%

Rc_%U_%JF%`OJ%j%L6164*9%/,8/+$3'%3%&8#,3"()%

Rc_%SO%aHNa k%L6164*"%,();$*$%&8#,3 

 

 Y4H"T<6+6<H<3(4;0+56C'6+HC".69H<8+/+&$6C'()8+Q@I@A@A

W;,% 3E1,V6+% +6164*E()% A+;"+% &'4$% 3%1;,=;$-8% n:(;,/,b+% UM(64% 3'+3,56*$% 8*:36;/"4*.%

+$&842$B%2+6;,8%&'4'%1,V.+"*'%+6164*9%A+;"+'%376()%-./+*,/+.%A$#$*9),%,&Q62+8>%L$&842$%

&'4$%A2,*/+;8,3"*$%+$2B%$&'%;6/162+,3$4$%Rc_%U_%JF`OJ%L6164*9%/,8/+$3'%3%&8#,3"()%j%

[�WPRUL%LUWU?_�@P%[�hP_i>%L6#'%4A6%5.(:B%Y6%1,/+81B%2+6;E%&'4%814$+*0*%*$%3E1,V+8%

+6164*E()%A+;"+%-./+*,/+.%/,8A*.3"%2;,2%1,%2;,28%/6%A-.*0*,8%Rc_%U_%JF`OJ%$%3E1,V6+%

4A6%&;"+%Q$2,%;8V*.%3E1,V6+%#46%*"/46#8Q.(.()%3A,;(D>% 

U6*-"(+&2+(#)"(+&46;6*2+&O4#+4'@&

!"!#! !!
!!! +=           (2.1.) 

!" !
! ]07,+=6?%/7*7,5?%3/#?/)%*#=>/;*7.%/7*,)%

!" !
! ]07,+=6?%/7*7,5?%3/#?/)%6X/#?58.%*#=>/=#;%

!
! ]07,+=6?%5?6#2=6?%/7*7,5?%3/#?/)%*#=>/=#;%
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!+(#)"(+&46;6*2+&O4#+4'&;#"14/;6$&46;*'&

( ) ( )!""#$"%$"&!$"!$"$ '''' !!" !"#$$$$$$ −⋅+++=       (2.2.) 

 

!" !
! �07,+=6?%/7*7,5?%3/#?/)%*#=>/;*7.%/7*,)%

!"#
$

!
]3/#?/)%3%6N/?*X592=%*#=>/=#;%E=%675+=6582=%*#=>/Q7E8%*,?R/X.%";E=6N%

!"#$
%

!
]3/#?/)%3%6N/?*X592=%*#=>/=#;%E=%675+=6582=%*#=>/Q7E8%576N/?*X51.%*#=>/=#7.%

!"#$ !
]3/#?/)%E=%37.-5N%3%6N/?*X592=%*#=>/=#;%

!"#$ !
]3/#?/)% 3%6N/?*X592=% *#=>/=#;% E=% >=;>7E5802% *#=>/=#% 6N/?*X5102% 5)% #=3E8,5=;%

/7*,=/;%

!!"#$! ]61*=P/=6?%65-/Q58%/7*,=/)%6N/?*X592=%*#=>/=#;%

!
! ]61*=P/=6?%675+=658%/7*,=/) 

 

:6;6*2+&O4#+4'&J"&(62-"(2H5)&;#"14"#&

∑ ∑ ⋅⋅+⋅⋅= !!!"#$
%%%&!'

!
!       

  (2.3.) 

%

VE6J2"J/,62+&$64"J'&;#"&14'2"(62H&*326+#2H5)&46;6*2B5)&O4#+4@&&

!!!
""#

!+=           (2.4.) 

%

!
" �*,=02)%>/)67"58%+=5>/#;+07%

!
" ]>=;P-5-/7,%*#=>/;*;%/7*,)%>/)67"58%P?>/-%

!!
"
! ]+=#7+P58%>=;P-5-/7,%6N>/)6758%*=6X/#5=>/58.%6,-6G.%

!]E9,+)%,-57?#5802%/7*7,5102%.=>/G%
!]P-5-/7,%,-57?#5802%/7*7,5102%.=>/G%

!"
# ]>=;P-5-/7,%*#=>/;*;%/7*,)%3)2#5;F808%6,-6%/7*7,5102%.=>/G%

!! ]+=#7+P58%>=;P-5-/7,%3?6->7F808%5)%E#;2;%>/)67"58%P?>/-%
%

:6;6*2+&O4#+4'&26(%4+;K2B$&;#"14"#6$&

∑ ∑ ⋅⋅+⋅⋅=
!"""#!$%
&!$'() !

! % % % %   
  (2.5.) 

 

!
" �/7*,=/58%+=#7+P58%P-5-/7,%

&
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I`%

:6;6*2+&O4#+4'&26(%4+;K2B$&;#"14"#6$&

( ) !"#$%&'"$$&$( )*+,,- ⋅⋅⋅⋅= ∑ !! "#        
 vF>I>w 

!"

!#"

$%
!!

!!

!"#$

$!"#$

% −

−
= %

%

!
!" �+=#7+P58%P-5-/7,%3=2,7E^;F808%6,-6%#=P5802%3.X5%675+=658%/7*,=/N%

!
!" �/7*,=/58%#7E;+P58%P-5-/7,%

!
" �*,=02)%>/)67"58%+=5>/#;+07%*Q-,92)F808%+%37.-5X%

!"#$%&'
!
�+=#7+P58%7+6-6),75/58%>=;P-5-/7,%*#=>/;*;%/7*,)%>/)67"58%P?>/-%

!
" �+=#7+P58%P-5-/7,%3=2,7E^;F808%6,-6%>*=E5802%6=E%

%

V4#+4'&26(%4+;K2B$&;#"14"#6$&

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

⋅⋅=∑         
 vF>S>w 

!"

#"

$"%
!!

!!

!"#$

!"#$!"#$

$
−

−
=

% % % % %
    

 (2.8.) 

%

!
!" �;6#82V*.%+614,+*.%V:*:+64%

+

L6164*"%A+;"+$%30+;"*.-%

( )
!""#"#

$ !!! !"#$$$ −⋅=          vF>Z>w 

!!"
"# ⋅= !"#$#               vF>Ja>w 

( )
!!!

""" !"#$"#%$ &!'(=          vF>JJ>w 

!!
"#" ⋅= !"#"#$%           vF>JF>w 

!!!!
!"#$$ ⋅⋅⋅⋅= !"#$%& '          vF>JO>w 

!"
#

!
�>=;P-5-/7,%5?6#2=69%/7*7,59%3/#?/N%6X/#?58.%

!
" �="F7.%6N/?*X59%.8>/5=>/-%

!
"!"#$

�.5=O>/68%63E;02;%-5T-,/#)08%67%6N/?*X59%.8>/5=>/-%

!
"!"#$

�.-5-.?,58%.5=O>/68%63E;02;%+%*#=6X/#?58%3%2N<-75-0+102%EG6=EG%

!"#
! �.-5-.?,58%-5/753-/)%61.X5N%675+=6582=%63E;02;%

!"
! �-5/753-/)%61.X5N%63E;02;%*Q-%#=3E8,;%/,)+G%BK%_)%

!"
#

!
�>/85808%P-5-/7,%

!
! �61R+=61%+=#7+P58%P-5-/7, 
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IZ%

%
U6*-"(+&46;6*2+&O4#+4'&"LE6-4/&

Tab. 3: %W56)46#%+6164*9),%3E2,*8%,&Q62+8%

J<H<3(4+&4%"(+"-M<%69+

R./4,%-./+*,/+:% Úč64%-./+*,/+:%

_"3;),3"%

3*:+5*.%

+614,+$%

!!"#!!%

_"3;),3"%

+6164*"%

A+;"+$%

prostupem 

!!!!ytz%

_"3;),3"%

+6164*"%

A+;"+$%

30+;"*.-%

!!!!ytz%

%

_"3;),3"%

+6164*"%

A+;"+$%

!!ytz%

An!+

JaF% \"#365.% JH}K% IJBIO% FaFBJa% FIOBSO%

JaO% h,8164*$% FN}K% OJJBZF% J``BHa% HaaBNF%

JaN% x$;"Y% JH}K% ZIZBaJ% SZZBJN% JSI`BJH%

JaH% L6()*:(2"%-./+*,/+% JH}K% JHHBIH% JFIBHJ% F`FBJI%

106 Pokoj 20 °C 274,58 275,71 550,29 

107 Obývací pokoj 20 °C% 302,64 475,92 778,59 

108 Jídelní kout 20 °C% 749,45 319,22 1068,67 

JaZ h8()'ňský kout Fa}K% 389,50 347,31 736,80 

JJa% c1.Y% Ja}K% kFZBJS% NZBSN% FaBHS%

JJJ% t(% Fa}K% SFBJF% FNB`S% ZIBZZ%

In!+

FaJ% K),#&$% JH}K% kJa`B`I% ON`BO`% FOZBHO%

FaF% h,8164*$% FN}K% Oa`BZS% JZOBNN% HaFBNJ%

FaO% W,2,Q% Fa}K% JOIHBNF% IZNBOI% FaHZBS`%

FaN% W,2,Q% Fa}K% OJaBJF% OHOB`N% IIOBZS%

FaH% ?,Y*:(6% Fa}K% ZNSBHS% IZSBIF% JINHBJZ%

FaI% L6()*:(2"%-./+*,/+% Fa}K% FJHBJZ% JaaBHI% OJHBSH%

FaS% t(% Fa}K% `FBHI% NSBSJ% JOaBF`%

 

K642,3"%+6146*"%A+;"+$%,&Q62+8%V:*.%AA:aAL+%j>%
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Sa%

 J<H<3(4+5'6"H"&4+&4%"(+Q@I@A@I

e#6%,%+6164*E%3E2,*%1,Y$#,3$*E%1;,%*$);$A6*.%]V:*28%156;87,3$*9),%3'+"10*.%1;,/+,;8>%

[E1,V6+%Q6%#46%*,;-'%%ČSN EN 12 831.  

!!"# ! !! ! !
!"

      [W]    vF>JN>w 

!!  .............. podlahová plocha vytápěného prostoru (I) [m2] 

!!" ............. korekční součinitel závisející na době zátopu a předpokládaném poklesu 

vnitřní teploty v útlumové době [W/m2] 

 

[E2,*%*$%A"+,1%/6%v tomto případě *61,V.+"B%1;,+,Y6%jde o%*6156;87,3$*9%3'+"10*. . 

%

 U"9TD(D6<3+HC".69H9+6<H3/+/+6<H<3(4+"#H"C+%"(.6C9%;)+Q@I@A@L

W;,%3E1,V6+%+6164*9%A+;"+'%,&Q62+8%Q6%+56&$%8;V:+%/,8V:*:+64%1;,/+818%+614$%Q6#*,+4:3E()%

/+$36&*.()% 2,*/+;82(.>% c,8V:*:+64% +6164*9% 3,#:3,/+:% Q6B% /+6Q*0% Q$2,% +6164*E% ,#1,;B%

836#6*%&8|%36%3E2;6/,39%#,28-6*+$(:B%*6&,%3%2$+$4,=8%3E;,&(6>%

W;,%A$#$*E%1;,Q62+%&'4'%*02+6;9%),#*,+'%8;V6*'%#46%1,#24$#D%3E2;6/,39%#,28-6*+$(6%

$%,/+$+*.%),#*,+'%&'4'%3,46*'%/,b+d$;6-%L614,%FaaZB%c+$36&*.%b'A:2$%c3,&,#$>%C46%+,),%

/,b+d$;8% &'4'% 3'1,V+6*'% /,8V:*:+646% 1;,/+818% +614$% $% +6164*9% ,#1,;'% 1;,% 2,*/+;82(6%

A$#$*9),%,&Q62+8>%%[E1,V6+%Q6%/,8V"/+.%15.4,)'%F>%

%

:6;6*2B&"J;"#&-"214#/-56&W&

 

!! ! !!" !
!!

!!

!

!!1 ! !
!"

   [m2.K/W]    vF>JH>w%

 

Rse  ............... tepelný odpor materiálu [m2.K/W] 

d  ................ tloušťka daného materiálu [m] 

!  ................ součinitel tepelné vodivosti [W/m.K] 

Rsi .............. odpor při přestupu tepla na vnitřní straně konstrukce [m2.K/W] 

Rse  ............. odpor při přestupu teplan na vnější straně konstrukce [m2.K/W] 
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SJ%

."/032346*&;#"14/;/&46;*'&-"214#/-5H&&

%

!! !
1

!!

      [W/m2.K]    vF>JI>w 

!!!........... celkový tepelný odpor materiálu [m2.K/W] 

 

 n'&C0"&4+6<H<3(4+&4%"(+Q@I@A@[

_"3;),3E%+6164*E%3E2,*%1;,%3'+"10*E%1;,/+,;%!!"!! je stanoven dle rovnice 2.17. 

 

!!"!! ! !!!! ! !!!! ! !!"!!!!   [W]     vF>J`>w 

 

!!!!!! ............... návrhová tepelná ztráta prostupem tepla [W] 

!!!!   ............... návrhová tepelná ztráta větráním [W] 

!!"!!!............... tepelný zátopový výkon [W] 

 

[E1,V6+% +6164*9),% 3E2,*8% Q6% 836#6*% 3%15.4,A6% V>J>% e$2,% /,8);**E% 156)46#% Q6%

8;V6*$%%L$&>O>% 
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SF%

 S(<CN<6D;%4+?6)6<%+"-'3%=+-9#"&=+Q@L

!"#$#%#&'%'()("*($+,%-./'0$1$%/'#23&%4'2/5#64

75()$+8+%9:)1';59<(

=>9"9%$("+?$+%9'2/5#64

!"#$%&' ()

**+%'$ (#

#" ,-

.!& ,-

=>9"9%$("+?$+%9'()("*($+,%4'6@A)9.)@,>';59<B'#,>&9A#69)@,>'%#)?$"/%,1

/0123456 578(796

#+"%!" "%)" :"%#$; ! #+%'* *#%")

#"*%+# "%+$ :"%)"; "%<< #$%)) <!%<"

+)*%** "%#+ :"%!<; ! $+%#& !"$%"<

+*%"" !%$" :!%#"; ! $!%<' *"%+'

#'%<$ !%*" :!%#"; ! )$%$& $"%+"

=>?

'<!%')

@75/2810A3B/CDE1FGBC7HIJI90KB5IB/714?5?23D3BC87/21C1B23CDIBC7JD3BLMB*)B"$+".#N

C$9)#6()1'D"#?$/D/'$(D&9'#23&%#/

...

O81PB/2I9QK R7J?55SBJT(

>J83/IB:(G/27%B1D?A3%B4G/D7%BULV; W?F3DF?5I%W7/5IBIBX38A3Y79?5I

@I2I/28ZD5GB[\3(GBIB0I2I/28ZD5GB4G/D7 L07A?]B1BW?F3DF?5I

U8797\79I23D%BC7C^NBQ1J71AGBC8797\79I23D

_DI/25G0B53Q7B/C7D3435/29GB9DI/25G0T% WANBOI5?3DIB`23a079Z

C7C^NB/2I93Q5G0

U8T(b85SB/714?5?23DBC87/21C1B23CDIBc3(BdBXef>

U7HIJ79I5SB/714?5?23DBC87/21C1B23CDIBc3(%M gN(.#N@.! "%)'

-3D03( !'!%&$

hc2Q(

>J83/I

e3D3a75BfB3.(I?D

iQF3(BQ1J79KB_BjB95bFkGB7QF3(B9K2ZCb56B\l5KBQ1J79K%B

53\IP851F3BD7JH?3%B^G(/K%BI2?0KBIB\Z0DIJK

mJ?97B7Q97J796 "%!"

U7JDIPIB5IB238651 "%!'

_5bFkGB5Z98P79ZB23CD72IB9B\?(5G(B7QJ7QGBn3

ob85ZB\28Z2I

C87/21C3(B23CDI

Xe?BdB>?Nc?NQ?

pgN@.!q

-3D079ZBCD7APIB>BjB/71432B95bFkGAPBCD7APB7APDI\79I5SAP

075/2810AGB7P8I5?41FGAGAPB7QF3(BQ1J79K

"%*$$iQF3(79SBaI0278B29I81BQ1J79KB>f_

U^39IH1FGAGB95?2^5GB23CD72IB9B727C56(B7QJ7QGBn?(

"%##gN(.#N@.!

U8T(b85SB/714?5?23DBC87/21C1B23CDIB/2I93Q5GP7Ba75J1Bc3(%/ gN(.#N@.! "%''

"%"$

e3C3D56B9I\QKB(3\?

075/2810A3(?

O93^3 !%#"

L2^3API "%!#

i05I !%!"

iAPDI\79I5Z

075/2810A3

UD7API

>?B

p(#q

L714?5?23D

C87/21C1B23CDI

c?

pgBNB(.#N@.!q

U7HIJ79I5SB:J7C781435S;

/714?5?23D

C87/21C1B23CDI

cM

pgBNB(.#N@.!q

V?5?23D

23CD725G

83J10A3

Q?

p.q
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SO%

%

!"#$%&%'#()*+,-*./+012$,303+,40"#+256"'23+72.)284)9+53.2:/

!"#! !"$!

!"%# !"&!

'"!! !"&(

'"#! !"#(

$"!! !"%(

$"#! !"()

*+$"#! *+!"()

,-./0102.345 ;-*.#+<+=+>$021)6
6.789+:;/7.:4<=+4<4>?47032@AB+C7=7285+D4<+E+9F/=3+E+>B25 !(G!'G'&

HI>.3B:.74-+4<4>?47032@AB+C7=728+BJK-2;+J8DB:;5 L3G+6.<04-.+M7412B:K

ND>4/.+OI>.3B:.74-45 ,P=D-B:032K+#)"+Q!&!!+L><B

RST5

HI>.3B:.-5+U9@<B"+IP=U94<="+7078-"+2:.-0102.34+OI>.3B:.74-4 6.<04-.+M7412B:K

VBDI0/5GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

W4<7B+I>B7B2B-+.+4<4>?47032X+C7=742+BDIB:=DK+/9F><030+4:>BI/2@AB+I.>-.94<78+.+>.D;+YG+$!!$E('EZ[+.+I>Z\+'#$'%G+

L;-+:;I>.3B:K<+:+/B8-.D8+/+S[\+%&+!#]!+.+IBD-4+I>BU427B:@+DB2894<7.34+/7.:J;+DBD.<@+BJU4D<.74-49G

V-B3A.

N

^9$_

[B8Y0<074-+

I>B/78I8+

74I-.

`

^aEb9$G,c_

d4D82Y<=+

Y0<074-

J

^e_

fF><K+O7>K7.+

I>B/78I49+

74I-.

gW

V-B3A.

N

^9$_

[B8Y0<074-+

I>B/78I8+

74I-.

`

^aEb9$G,c_

d4D82Y<=+

Y0<074-

J

^e_

fF><K+O7>K7.+

I>B/78I49+

74I-.

gW

%Q"Q# '"$! '"!! ('"() %Q"Q# '"$! '"!! ('"()

$]!"'! !"$# '"!! Q!"!& $]!"'! !"'! '"!! $]"(%

! !"$# '"!! !"!! e e e e

]&%"%% !"$] '"!! '!#"!Q ]&%"%% !"'$ '"!! #]"$)

$!%"]$ !"&! !"QQ ]'"!% $!%"]$ !"'( !"QQ $#"&&

(Q'"(] e e $()"'] (Q'"(] e e '(Q"#Q

])"'! ])"'!

&]Q"$] $]]"QQ

!"&) ?@AB

!"$(

,-./0102.Y<=+7P=D;

V>h9F><X+/B8Y0<074-+I>B/78I8+74I-.+

J8DB:;

`49+^aEb9$G,c_

[-B:<=+:;UKDP4<=+2-./0102.Y<=+7P=D; ,-./0102.Y<=+82.O.74-

i !"%#G`49"\+j+`49+k+`49"\ l;AB:8U=3=

6 `49"\+j+`49+k+'"#G`49"\ \4:;AB:8U=3=

N `49+k+!"#G+`49"\ l4-90+m/IB><K

L !"#G`49"\+j+`49+k+!"%#G+`49"\ n/IB><K

i4-249

o `49+*+$"#G`49"\ f09BPKD<F+<4AB/IBDK><K

,B</7>8234

Z '"#G`49"\+j+`49+k+$"!G`49"\ \4AB/IBDK><K

p $"!G`49"\+j+`49+k+$"#G`49"\ l4-90+<4AB/IBDK><K

!"&)+q+!"%#+r

,-./0102.Y<=+7P=D.+BJK-2;+J8DB:;+IBD-4+IP=-BA;+i !"$#+E+!"&)+r+!"QQ

CDEFCGHI+JFKLMFCLNO+EFMNF;P

'c+H.IBY07.74-<B/7+:4-2X3A+I-B3A+:XI-<=+B7:B>h+:0OG+#G&G&
$c+l+IP=I.DF+>414>4<Y<=+J8DB:;+U4+:-0:+74I4-<X3A+:.O4J+IBD-4+#G&G]+/7.<B:4<+2B</7.<7<=+IP0>Ks2B8+!"!$G+l+IP=I.DF+ABD<B34<@+J8DB:;+/4+/7.<B:=+

:-0:+74I4-<X3A+:.O4J+3B+<4U-4IC=9+DB/78I<X9+:XIBY749+:+/B8-.D8+/+S[\+%&+!#]!e]G

;-*.#+<+=+>$021)6

V>h9F><X+/B8Y0<074-+I>B/78I8+74I-.+IBD-4+

#G&G]+.+7.JG+#

W4I4-<@+:.OJ;+$c

i4-2B:K+9F><K+O7>K7.+I>B/78I49+74I-.

(Q'"(&(%+q+!"!#

e

$()"']+E+(Q'"(&(%+t+!"!$+r

(Q'"(&(%+q+!"!#

d414>4<Y<=+J8DB:. gBD<B34<K+J8DB:.

e

$]]"QQ+E+(Q'"(&(%

i4-249+O.IBY07.74-<K+

I-B3A.+:XI-<=+B7:B>h+'c

i4-249+BJ:BDB:@+/7F<;+IB+

BD4Y74<=+:XI-<F+B7:B>h

HJX:.U=3=+YK/7+I-B3A;+:XI-<F+

B7:B>h+O.IBY74<K+U.2B+

BJ:BDB:K+/7F<.+'c
[7P43A.

VBD-.A.+<.+74>@<8
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SN%

 

!"#$%&'()"*$+,-./,$(0/123/, 4('5//6$'7+*$89:9$;8(<5=$&$>5?3@?5/1

A'B3-1$%&'()" >5?3@?5/1*>(-/1$1$C3B<3D()5/1*$;8(<5=$&$>5?3@?5/1

E3@8()F$#('@1G()F$#@(<G1 A<$H$ IJK*L +M

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

N*ON

K

K*ON

M*NN

M*ON

.%$*/-0,1&,"2*()*0-+,-

N*ON N*PO K*NN K*ON M*NN M*ON

N*MN N*IN N*IJ N*OJ N*PJ N*JL

KN9NK9KQ R1.&+ NJ9NK9KI

S+T/($1$#U,?+3/, ><9$R1/53@1$V.3W8()F

N*PO

X@1./(-.$Y,.8&$'(

343563789:;&<7=73:&>?@A:B&?CD>!B

-.F)1?,<, '(#(B&23/,

C('/(<3/,$(%F@8"$%&'()"

Z[A;\]\ZAE^

_3+

E\

Z@1-5W5812/,$&8101.3@3$E\$1$?5+$('#(),'1?,<,$G('/(."$_3+

N*MM

N*IJ
X(`1'()1/F$G('/(.1$#B7+aB/TG($-(&25/5.3@3$#B(-.&#&$.3#@1$(%F@8"$%&'()"$

#('@3$b;c$PI$NOQNdM$!3+*c$)3$efg+M9Zh

XB7+aB/6$-(&25/5.3@$#B(-.&#&$.3#@1$(%F@8"$%&'()"

_3+*c$)3$efg+M9Zh$$$_3+$H$C!fA

A$

>$

E$

R$

^$

]$

i$
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SH%

 n'&C0+"6"H(7+."9.6/&=+Q@[

P+,1*"% /,8/+$3$% k% A$5.A6*.% ,&Q62+8% ,&/$)8Q.(.% A#;,Q% +614$B% A$&6A16V,3$(.% A$5.A6*.B%

1,+;8&*.%/.sB%,+,1*"%+046/$B%$;-$+8;'B%$Q>%

A"*L'&O;T1"L/&(%4+;K2H&E6J2"4*3(B5)&$H142"14H&

L9-05%8%376()%3'+"10*E()%-./+*,/+.%Q6%A3,46*,%1,#4$),39%3'+"10*.>%[%-./+*,/+6()B%2#6%

*6*.% #,/+$+6V*0% 1,2;'+% *"3;),3E% +6164*E% 3E2,*% 1,#4$),3E-% 3'+"10*.-B% &8#6%

1,#4$),39%3'+"10*.%#,14*0*,%,+,1*E-:%+046/'%v3:A%L$&>N>w> _"3;)%1,#4$),39),%3'+"10*.%

$%,+,1*E()%+046/%Q6%/,8V"/+.%15.4,)'%FB%O. 

 

Tab. 4:  Přehled způsobu vytápění 

R./4,%

-./+*,/+:%
�V64%-./+*,/+:%

_"3;),3"% 3*:+5*.%

+614,+$%!!"#!!!!!!!!
<>P+,1*"%14,()$% <<>P+,1*"%14,()$%

JaF% \"#365.% 15 W,#4$),39%3'+"10*.% %

JaO% h,8164*$% 24 W,#4$),39%3'+"10*.% P+,1*9%+046/,%

JaN% x$;"Y% 15 k% P+,1*9%+046/,%

JaH% L6()*:(2"%-./+*,/+% 15 k% P+,1*9%+046/,%

JaI% W,2,Q% Fa% W,#4$),39%3'+"10*.% k%

JaS% P&E3$(.%1,2,Q% Fa% W,#4$),39%3'+"10*.% k%

Ja`% e.#64*.%2,8+% Fa% W,#4$),39%3'+"10*.% k%

JaZ% h8()'{/2E%2,8+% Fa% W,#4$),39%3'+"10*.% P+,1*9%+046/,%

JJa% c1.Y% Ja% k% %

JJJ% W,#4$),39%3'+"10*.% Fa% W,#4$),39%3'+"10*.% k%

FaJ% K),#&$% JH W,#4$),39%3'+"10*.% k%

FaF% h,8164*$% FN W,#4$),39%3'+"10*.% P+,1*9%+046/,%

FaO% W,2,Q% Fa W,#4$),39%3'+"10*.% %

FaN% W,2,Q% Fa k% P+,1*9%+046/,%

FaH% ?,Y*:(6% Fa k% P+,1*9%+046/,%

FaI% L6()*:(2"%-./+*,/+% Fa W,#4$),39%3'+"10*.% k%

FaS% tK% Fa W,#4$),39%3'+"10*.% k%
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Q@[@A n'&C0+H"#3/0"&70"+&=6'H$()+

_.A2,+614,+*.% 1,#4$),39% 3'+"10*.% &'4,% A3,46*,% Q$2,% A1D/,&% 3'+"10*.% 1;,% 30+7:*8%

-./+*,/+.> %n./+*,/+:%V>%JaNB%JaHB%FaNBFaHB%&8#,8%3'+"10*'%,+,1*E-:%+046/'> 

L6*+,%A1D/,&%3'+"10*.%&'4%A3,46*%*6Q6*%A%#D3,#8%]/1,;'%-./+$B%$46%+$29%Q6%Q.-%#,/$Y6*,%

,1+:-"4*0Q7.),% ;,A4,Y6*.% =;$#:6*+8% +614,+'% 3%-./+*,/+:% $% +,% 36% 36;+:2"4*.-% :%

),;:A,*+"4*.-%/-0;8>%L614,% /"4$Q.(.% A%1,#4$)'% ;,3*,-0;*0%,)5.3"%3A#8()%3%-./+*,/+:% $%

A$-6A8Q6%1,(:+8% /8()9),% 3A#8()8>%P1+:-"4*.% +6164*E% /+$3% :*+6;:9;D% 3'+"10*E()% +.-+,%

A1D/,&6-% Q6% 30+7:*,8% ,% F% $Y% O% }K% *:Y7.% *6Y% 8% 2,*362V*.),% 3'+"10*.>% [%1,;,3*"*.%

/%,+,1*E-:%+046/'%/1,+56&8Q6%1,#4$),39%3'+"10*.%:%-9*0%6*6;=:6>%%

AB;"064&;"J*')"(?)"&(%4+;K2H&

[E1,V6+% +614,3,#*.),% 1,#4$),39),% 3'+"10*.% /6% /24"#"% A%3E1,V+8% 3E2,*8% $%

)'#;$84:(29),%3E1,V+8>%

[E2,*% 1,#4$),39),% 3'+"10*.% ;6/1>% )8/+,+$%-0;*9),% +6164*9),% +,28% /-0;6-%*$),;8%

*"/,&6*"%3'+"10*,8%14,(),8%-8/.%1,2;E+%2,;:=,3$*,8%+6164*,8%A+;"+8%-./+*,/+:%yFNz>%

_"3;)%1,#4$),39),%3'+"10*.%Q6%/,8V"/+.%15.4,)'%F>%%

%

L6164*"%;,3*,3")$%36%3'+"10*9-%1;,/+,;8 

 

!! ! !! !!!! !
!
! !! ! !!! ! !     [W]    vF>JZ>w 

 

!" ........... velikost otopné plochy [m2] 

!! .......... celkový součinitel přestupu tepla [W/m2.K] 

!!%$$$$$$$$$$$%>/Q7E58%/7*,=/)%=/=*59%*,=02N%@`aC%

!! %%%$$$$$$$$$$%65-/Q58%61*=P/=6?%/7*,=/)%6%.8>/5=>/-%@`aC%

b%%%$$$$$$$$$$%2;>/=/)%/7*7,592=%/=+;%>.X#7.%5)2=#;%@Y\.AC%
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SS%

Měrný tepelný výkon 

!! ! !! !
!!

!!
!! !! ! !! ! !

!"#$!!!
!

!
!

!!
!

!

    [°C]    vF>Fa>w 

 

!!%$$$$$$$$$$$%%/7*7,5?%*#=*;>/5=>/%6#>/76%5)E%/#;"+).-%@Y\.$cC%

!!%$$$$$$$$$$%07,+=61%>=;P-5-/7,%*Q7>/;*;%/7*,)%@Y\.A$cC%

!!%$$$$$$$$$$$%>/Q7E58%/7*,=/)%=/=*59%*,=02N%@`aC%

!!%%%$$$$$$$$$$%>/Q7E58%/7*,=/)%=/=*59%6=EN%%@`aC%

/-%%%$$$$$$$$$$%61*=P/=6?%65-/Q58%/7*,=/)%@`aC%

.%%$$$$$$$$$%02)#)+/7#->/-0+9%P8>,=%*=E,)2N%@.U&C%

,%%%$$$$$$$$$%#=3/7P%/#;"7+%@.C%

 

 

K642,3E%/,8V:*:+64%156/+818%+614$%!! 

 

!!! !!
!!+!

!!!   [W/m2.K]     vF>FJw 

!
!! ......... součinitel přestupu tepla sáláním  

!!! ........ součinitel přestupu tepla prouděním 

 

K)$;$2+6;:/+:(29%V./4,%- 

 

! !
!!!!!!!!!

!!!!!!!
      [m-1]    vF>FF>w 

!!%$$$$$$$$$$$%%/7*7,5?%*#=*;>/5=>/%6#>/76%*=E%/#;"+).-%@Y@.$cC 

!! ............ součinitel tepelné vodivosti 

d ............ vnější průměr trubek [m] 

%
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S`%

L6164*"%1;,18/+*,/+%3;/+3'%*$#%+;8&2$-: !! 

 

!! !
1

1

!!
!

!

!!

 

            vF>FO>w

%  

a   ............ tloušťka jednotlivých vrstev nad osou trubek [m] 

!! ............  součinitel tepelné vodivosti jednotlivých   [W/(m2.K)] 

 

L6164*"%1;,18/+*,/+%3;/+3'%1,#%+;8&2$-: !! 
 

!! !
!

!

!!
!

!

!!

 = 
!

!

!!
!!!"#

          vF>FN>w 

!p  .......... součinitel přestupu tepla na spodní straně otopné podlahy  [W/(m2.K)] 

!!"# ........ tepelný odpor stropní desky  

 

c+56#*.% 1,3;(),3"% +614,+$% 1,#4$),39% ,+,1*9% 14,()'% *6-"% A% b'A:,4,=:(2E()% #D3,#D%

156/+,81:+%),#*,+8^% 

• +1% ~% FS% $Y% F`% }K% 8% -./+*,/+.% 1;,% +;3$4E% 1,&'+% v,&'+*9% -./+*,/+:B%

2$*(64"56B%$Q>w%

• +1% ~% Oa% $Y% OF% }K% 8% 1,-,(*E()% -./+*,/+.B% 2#6% V4,302% Q6*% 15.46Y:+,/+*0%

156()"A.%v156#/.*0B%(),#&'B%/(),#:7+0B%$1>w%

• +1% ~% OF% $Y% ON% }K% 8%-./+*,/+.B% 2#6% V4,302% 1563"Y*0% (),#.% &,/% v14,3";*'B%

4"A*0B%$1>B%$%8%,2;$Q,3E()%Ao*%8%,()4$A,3$*E()%/+0*w>%

 

n0;*E%+6164*E%3E2,*%,+,1*9%14,()' q 

b%d%!p!%e/*%f%/-g     @Y\.AC    vF>FH>w 
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SZ%

n0;*E% +6164*E% +,2% 1,#4$),39% ,+,1*9% 14,()'% /-0;6-% #,4D% ��% 15:% /+6Q*E()% 3*:+5*.()%

+614,+"()%%

!! ! !!! !
!!

!a
! !! ! !!     @Y\.AC     vF>FI>w%

W5:%;,A#.4*E()%+614,+"()%*$%,&,8%/+;$*"()%1,#4$)'%%+:% %+�:%/6%1,V.+"%-0;*E%+6164*E%+,2%

*$%/1,#*.%/+;$*0%1,#4$)'%A6%3A+$)8 

 

!! ! !!! !
!!

!!
! !! ! !!     @Y\.AC    % vF>FS>w 

 

W;,%-./+*,/+:%46Y.(.-:%1,#%Q:*E-:%3'+"10*E-:%-./+*,/+-:%k%(642,3"%,+,1*"%14,()$%c1%

!! !
!!

!!!!
     [m2]     vF>F`>w 

Qc  ........ celková tepelná ztráta místnosti počítaná podle ČSN EN 12 831  

 

i%-./+*,/+.B%*$#%2+6;E-:%*6*.%1,#4$),39%3'+"10*.%v*$15>%*6Q3'77.-%1,#4$Y.w 

!! !
!!

!
     [m2]     vF>FZ>w 

 

K642,3E%+6164*E%15.2,*%,+,1*9%14,()'%�1(%Q6%1;,%,&$%15.1$#' 

Qpc = (q+q‘).Sp     [W]     vF>Oaw 

%

r.52$%,2;$Q6%;%A"3:/.%*$%()$;$2+6;:/+:(29-%V./46%1,#4$)'%-%

! !
!!!

!
%      [m]      vF>OJ>w 

 

L6164*E%3E2,*%,2;$Q,39%14,()'%%�,%Q6%3'Q"#56*%3A+$)6- 

 

!
!
! !! !

!!

!"
! !

0!448!!

!"ℎ!!!!!
!

!
!
    [W]     vF>OF>w 

 

!*%$$$$$$$$$$$$%%="6=E%=/=*59%*=E,)2=69%*,=02N%6N.73751%+#)F58.-%/#;"+).-%@.C%

Z*%%$$$$$$$$$$$%%=/=*5?%*=E,)2=6?%*,=02)%=2#)5-P75?%+#)F58%/#;"+=;%@.
Az%

% % % % % % % % % % % y`z 

[76()*'%3E1,V+'%+E2$Q.(.%/6%1,#4$),39),%3'+"10*.%Q/,8%/,8V"/+.%15.4,)'%V>%F>%
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Q@[@I n'&C0+6C"M;<.6(70"+.8$?"&/;)0"+&<(6D39+

% L;,Q(6/+*E% /-07,3$(.% 36*+:4% /6% /+$;"% ,% /-07,3"*.% #3,8% +614,+*.()% 3/+81D%

/%1,Y$#,3$*E-%+614,+*.-%3E/+816->%L5.(6/+*9%/-07,3$(.%36*+:4'%*$3;)8Q6-6%+$-B%2#6%

A#;,Q% +614$% 1;$(8Q6% /%3'77.% 1;,3,A*.% +614,+,8B% *6Y% 2+6;"% Q6% 3'Y$#,3"*$% ,+,1*,8%

/,8/+$3,8B% *6&,% +$-B% 2#6% /6% ,+,1*"% /,8/+$3$% /24"#"% /%3.(6% /$-,/+$+*E()% ,+,1*E()%

,2;8)D%/%;DA*E-:%1;,3,A*.-:%+614,+$-:>%L;,Q(6/+*E%/-07,3$(.%36*+:4%Q6%#"*%Q-6*,3:+E-%

1;D+,26-B%+A3>%23%),#*,+,8^%

   V

v
p

p
Vk

∆

∆
⋅= 0

 (m3/h)     vF>OO>w 

[%%%%>>>>>>>>>>>>>% ,&Q6-,3E%1;D+,2%$;-$+8;,8%y-Op)z%

�1[%%>>>>>>>>>>>>% +4$2,3"%A+;"+$%36*+:48%vO%j%JH%2W$w%y2W$z%

% �1a~%Jaa%2W$%

[E1,V6+%Q6%/,8V"/+.%15.4,)'%V>%N%

 

Q@[@L P<N93/;<+M<#("63D&4;0+"6"H(4;0+6$3<.+

W,%*"3;)8%,+,1*E()%+046/B%1,+;8&*.%/.+0%$%*6A&'+*E()%$;-$+8;%,+,1*9%/,8/+$3'%Q6%*8+*9%

1;,39/+% A$;6=84,3"*.% $% 3'3"Y6*.% Q6#*,+4:3E()% ,+,1*E()% ,2;8)D% v,+,1*E()% +046/w% 1;,%

/1;"3*,8% b8*2V*,/+% ,+,1*9),% /'/+9-8>% \$;6=84,3"*.% Q6#*,+4:3E()% ,+,1*E()% ,2;8)D%

v,+,1*E()%+046/w%/6%1;,3"#.%*$%;6=84$V*.-%1;328%,+,1*9),%+046/$B%3%#$*9-%15.1$#0%Q/,8%

1,8Y:+'% ,+,1*"% +046/$% !GC<h% [h% ,#% b:;-'% hP!GCPB% Q6Q:()Y% ;6=84$V*.-% 1;326-% Q6%

36/+$30*E%;6=84$V*.%36*+:4%v36*+:4%2,-1$2+w>%[6/+$30*E%;6=84$V*.%36*+:4%-"%I%;6=84$V*.()%

1,4,)% vI% j% -$M:-"4*.% 1;D+,2% $Y% J% j% -:*:-"4*.% 1;D+,2wB% 3:A% #:$=;$-% 36/+$30*9),%

;6=84$V*.),%36*+:48%P&;>%FZ> 
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Obr.29: Diagram vestavěného regulačního ventilu 

%

% W5:% ;6=84$(:% Q6#*,+4:3E()% ,+,1*E()% ,2;8)D% v,+,1*E()% +046/w% /6% 1,/+818Q6%

3E1,V+6-% +4$2,3E()% A+;"+% v+4$2,39% A+;"+'% +56*.-% 3%1,+;8&*.% /.+:% $% +4$2,39% A+;"+'%

35$A6*E-:% ,#1,;'w% 3%Q6#*,+4:3E()% ]/6(.()% ,+,1*9% /,8/+$3'% v]/62% Q6% #"*% A-0*,8%

1;D+,28w>% _$% 36/+$30*9-% ;6=84$V*.-% 36*+:48% /6% A$;6=84,3"3"% +4$2,3E% ;,A#.4% -6A:%

#:/1,A:V*.-%+4$26-%,+,1*9%/,8/+$3'%$%(642,39%+4$2,39%A+;"+0%3%#$*9-%,+,1*9-%,2;8)8%

,+,1*9),% +046/$>% C:/1,A:V*.% +4$2% ,+,1*9% /,8/+$3'% /6% /+$*,3.% A%(642,39% +4$2,39% A+;"+'%

,+,1*9),%,2;8)8%)'#;$84:(2'%*6Q3A#"46*0Q7.),%,+,1*9),%+046/$B%26%2+6;9-8%Q6%15:V+6*$%

+4$2,3"%A+;"+$%*$%36/+$30*9-%;6=84$V*.-%36*+:48%,+,1*9),%+046/$%15:%*$/+$36*.%_I%v14*0%

,+6356*Ew> 

_"3;)'%Q/,8%/,8V"/+.%15.4,)'%V>%O 
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 _#C"M+6<H3/+Q@]

Q@]@A n'&C0+5#C"M<+6<H3/+

XY&A'#3'24'&C&>Z:F[&!\&:]9^&D\[_A\&

W;,% 1;3*.% 3$;:$*+8% &'4% 3,46*% Q$2,% )4$3*.% A#;,Q% 2,+64% *$% #563,>% T'4% 3'&;"*% 2,+64% ,#%

;$2,8/29%b:;-'%b;,4:*=%cN%+8;&,%v#563,/14'{8Q.(.w%,%3E2,*8%JH2t>%%

W;,+,Y6% Q6% 1,8Y:+% 2,+64% *$% +8)"% 1$4:3$B% Q6% #,14*0*% (64E% *"3;)% ,% $28-84$V*.% *"#,&8>%

e64:2,Y% /6% *6Q6#*"% ,% 14*0% $8+,-$+:(2E% A#;,Q% +,16*.B% &8#6% 1,8Y:+% *");$#*.% A#;,Q% $% +,%

2,*#6*A$V*.% 2,+64% *$% A6-*.% 14'*% [:6//-$**% [:+,#6*/% Oaakt% ,% Q-6*,3:+9-% 3E2,*8%

JO2t>% 

[E2,*%2,+46%Q6%3'77.%*6Y%1,Y$#8Q.(.%3E2,*%A%#D3,#DB%Y6%2,+64%&8#6%/4,8Y:+%:%1;,%15.1;$38%

+6149%8Y:+2,39%3,#'%$%+$2'%A%#D3,#8B%Y6%2,+64%3%+9+,%23$4:+0%*6*.%*$%+;)8%,%*:Y7.-%3E2,*8>%

h,+64% Q6% 3';,&6*% A%23$4:+*.()% 2,-1,*6*+D% $% -$+6;:"4D% $% *02,4:2% #6/6+:46+.% Q6% 3'3.Q6*%

#,%#*67*.%1,#,&'>%

L6()*:(29%1$;$-6+;'%2,+46%m;,4:*=%cN%L8;&,%Q/,8%A*"A,;*0*'%3%2$1:+,46%T>I>F>I>%

%

`Y&&A'#3'24'&a&:FDF[!b&IFWD\P[Z&

W5:% *"3;)8% ,+,1*9% /,8/+$3'% +,),+,% ,&Q62+8% &'4% 24$#6*% #D;$A% *$% (,% *6Q3'77.% ]V:**,/+%

3E;,&'% +614$>% T'4'% A3,46*'% *.A29% +614,+*.% /1"#'% +$2B% $&'% +6146*9% V6;1$#4,% 1;$(,3$4,%

/%3'/,2,8%]V:**,/+.>%L6146*9%V6;1$#4,%&8#6%1,2;E3$+%30+7:*8%1,+56&'%+614$%$%36/+$30*E%

6462+;,2,+64%&8#6%/4,8Y:+%1;,%1,2;'+.%71:V62>%L6164*9%V6;1$#4,%-"%34$/+*.%/'/+9-%-056*.%

$% ;6=84$(6B% 2+6;"% &8#6% A$Q:7s,3$+% 623:+6;-*.% ;6=84$(:% /-07,3"*.-% 8% ,&,8% ,+,1*E()%

30+3.%3%A"3:/4,/+:%*$%36*2,3*.%+614,+0>%W,#46%V:#4$%36*2,3*.%+614,+'%/6%+$29%&8#6%/1.*$+%

6462+;,2,+64>% W5.1;$3$% L[% Q6% 3% ,)5.3$V:% :*+6=;,3$*9-% 3%+6164*9-% V6;1$#46% ,% ,&Q6-8%

J`H%4:+;D> 

W;,% 5676*E% ,&Q62+% &'4,% *$3;Y6*,% +6164*9% V6;1$#4,% <[L% x;66*4:*6% @U% KJJ% ,% 3E2,*8%

JaBO2t>%%%
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`O%

!+(#)&46;6*2?)"&06#;'J*'&

_$3;Y6*9%+6164*9%V6;1$#4,%vLRw%1;$(8Q6%*$%1;:*(:18%A6-0p3,#$> 

L6164*9%V6;1$#4,%3'8Y.3"%*.A2,k1,+6*(:,*"4*.),%A#;,Q6%6*6;=:6%A6%A6-*.()%3;+D> 

W5:%)4,8&2"()%3.(6%Q$2%Ja%-%Q6%+614,+$%A6-:*'%3%1;D&0)8%;,28%+9-05%2,*/+$*+*.>%\";,36{%

+6*+,% +'1% LR% *6-"% -,Y*,/+% ,16;$+:3*0% -0*:+% +614,+8% ,+,1*9% 3,#'% v5.#.(.% -,#84B%

A$Q:7s8Q6% 623:+6;-*.% ;6=84$(:% /$-,+*E()% ,+,1*E()% 30+3.wB% -DY6-6% +6#'% 83$Y,3$+B% Y6%

+6164*9%V6;1$#4,%&8#6%+;3$46%1;$(,3$+%A$%2,*/+$*+*.()%1,#-.*62>%%

L0-:+,%1,#-.*2$-:%Q/,8%/+"4"%+614,+$%*6-;A*,8(.%/-0/:%,%),#*,+0%Ja%}K%$%/+"4"%+614,+$%

15.3,#8%,+,1*9%3,#'% vNH%}Kw>%LR%-"%A$% +0()+,%364-:%15.A*:3E()%1,#-.*62%KPW%~%OBH%$%

3E2,*%ZBZ% 2t>%LR%-"%3%/,&0% A$&8#,3$*E%6462+;,2,+64 o 3E2,*8%I% 2t>%K642,3E% 3E2,*%

,&,8%A#;,QD%+614$%Q6%+6#'%JHBZ%2t>%

W;,% *"3;)% +6164*9),% V6;1$#4$% Q/6-% 1,8Y:4$% 1;,=;$-% b:;-'% <[L>% [E1,V6+% 15:24"#"-%

3%15.4,A6%č. I>%\"24$#*.-%2;:+9;:6-%1;,%*"3;)%LR%Q6%*"3;)%-6*7.),%3E2,*8%V6;1$#4$%*6Y%

Q6%1,+56&$%+614$%1;,%3'+"10*.%$%+,%A%#D3,#8B%Y6%LR%-$Q.%,-6A6*,8%;6=84$(:%v3'1*8+,%$%
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Obr.28: Plochý solární kolektor   Obr.29: Schéma zapojení 
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Obr.31: Tepelné čerpadlo IVT Greenline HE C11  
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Obr. 16: Mapa globálního záření 
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Obr. 29: Mapa krajinné oblasti 

 

Obr. 17: Mapa teploty vzduchu 
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Obr.32:  Pyranometr 

&

D";31&$KM62H&

_$%/+5676%;,#:**9),%#,-8%&'4%:*/+$4,3"*%/*.-$V%/48*6V*.),%A"56*.B%1';$*,-6+;>%c*.-$V%&'4%

8163*0*% 26%/+567*.% 2,*/+;82(:% /6% /24,*6-% /+6Q*E-B% Q$2,% &'4% /24,*% /,4";*.()% 2,462+,;DB% *$%

,&Q62+8%v!CwB%2+6;E%/6%*$()"A.%*$%]A6-.%R!B%2#6%1;,&.)$4,%#;8)9%-056*.. i-./+0*.%/*.-$V6%

&'4,% 3,46*,% /%,)46#6-% *$% (,% *6Q-6*7.% /+.*0*.% 1;32D% /+567*.% 2,*/+;82(6B% ,2,4*.% A"/+$3&'B%

A$46/*0*.%,2,4.%$+#>%\%#D3,#D%3'/+$36*.%15:1,Q,3$(.),%2$&648%1,30+;*,/+*.-%1,#-.*2"-B%&'4%

*$% 2$&648% 15:163*0*% ,();$**E% ,&$4B% $&'% &'4,% A$&;"*0*,% 1,72,A6*.% 15./+;,Q,39% +6()*:2'%

3,#,8> 



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JJI%

A%)"J2"562H&(B1*6J-T&

[%=;$b8%V>%I%Q/,8%1,;,3*"*'%+5:%1;D&0)'%),#*,+%:*+6*A:+'%/48*6V*.%;$#:$(6>%W;3*.%Q6%A$/+,816*%

,&4$/+.% T,/*'% $% @6;(6=,3:*'B% #;8)E% R6/2,% !618&4:2,8% $% 1,/46#*.% 3'1,V+6*E-:% ),#*,+$-:%

1,#46%L6()*:(29),%1;D3,#(6B%3:A%yFNz%

\%=;$b8%I% Q6%1$+;*9B% Y6% :*+6*A:+$% /48*6V*.),% A"56*.%&0)6-%Ja>kJJ>Z>FaJF%&'4$% 3%T$@% A*$V*0%

*:Y7.% vSOa%tp-FwB% *6Y% 3%R!% v`Sa%tp-Fw>% P376-% JF>Z>B% 2#'% &'4,% 3%R!% A$+$Y6*,% $% :*+6*A:+$%

/48*6V*.% ;$#:$(6%2,4./$4$%,#%`a%$Y%2%HIa%tp-FB%&'4$%),#*,+$%1;,%T$@%3'77.% v$Y%Sa`%tp-Fw>% 

\%=;$b8%Q6%#"46%1$+;*9B%Y6%3%4,2$4:+0%T,/*'%$%@6;(6=,3:*'%&'4$%+614,+$%3A#8()8%$%1,30+7:*,8%:%

:*+6*A:+$%/48*6V*.%;$#:$(6%*:Y7.B%*6Y%*$%]A6-.%R!>%

\%x;$b8>%S%$%`% 4A6% ;,A6A*$+% ;,A#.4'% 3%:*+6*A:+0% /48*6V*.),% A"56*.%$% /%*.-%/,83:/6Q.(.()% +614,+%

1;,%+'1:(2E%A:-*.%vx;$b>Sw%%$%46+*.%#6*%vx;$b>%`w>%%

C46%:*+6*A:+'%/48*6V*.%;$#:$(6%4A6%+$29%1,-0;*0%#,&56%8;V:+%V$/%A"1$#8%$%3E(),#8%/48*(6>%

[%=;$b8%Z%Q/,8%A,&;$A6*'%;,A#.4'%:*+6*A:+'%/48*6V*.),%A"56*.%$%+614,+%6M+6;:9;8%1;,%#*'%Ja>%$%

JJ>Z>FaJFB%2#'%1;,&.)$4,%-056*.%/,8V$/*0%$%Q6%3%*0-%+$29%A*"A,;*0*%V$/,3E%;,A#.4%3E(),#8%

$%A"1$#8%/48*(6>%

%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JJS%

% 

Graf 6: Porovnání intenzity sluneční radiace 
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S#)T%k' %_#G"X2%5).XQ75102%67,-P-5 pro typický zimní den 

S#)T%o' %_#G"X2%5).XQ75102%67,-P-5 pro obě lokality měření 
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Obr. 31: Detail konstrukce podlahy 
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CalA Professional verze 3.0 

1. Identifikační údaje: 

Název projektu: D:\DD\Nová složka\zem\podl_zem.cla 
Datum: 10. ledna 2013 

2. Vstupní údaje: 

Počet buněk v rastru 300 x 3 000 ks Buněk s materiálem 889 017 ks 
Rozměr buňky ve směru X 0,001 m Buněk s okrajovou podmínkou 783 ks 
Rozměr buňky ve směru Y 0,001 m Buněk s vnitřními zdroji 0 ks 

Tabulka použitých materiálů Barva Objemová hmotnost 
ρ [kg/m3] 

Tepelná vodivost 
λ [W/(m·K)] 

Tepelná kapacita 
c [J/(kg·K)] 

M01 - linoleum 
M02 - nivelační stěrka 
M03 - cementový potěr 
M04 - polyethylen 
M06 - TI - EPS - 180 - 1 
M07 - Hydroizolace 
M08 - Podkladní beton 
M09 - štěrkopísek 
M31 - Půda písčitá vlhká 

███ 
███ 
███ 
███ 
███ 
███ 
███ 
███ 
███ 

1200,00 
1800,00 
2000,00 

930,00 
30,00 

1400,00 
2100,00 
1650,00 
2000,00 

0,170 
1,050 
1,050 
0,350 
0,030 
0,160 
1,020 
0,650 
2,300 

1400,00 
840,00 
840,00 

1470,00 
2060,00 

960,00 
1020,00 

800,00 
920,00 

Tabulka použitých okrajových 
podmínek Barva Délka 

L [m] 
Teplota 
T [°C] 

Souč. přestupu tepla 
α [W/(m2·K)] 

P01 - Interiér - Podlaha ( t = 20°C , α = 
6 ) 
P06 - Topná voda 
P07 - Zemina 

███ 
███ 
███ 

0,300 
0,064 
0,300 

20,000 
37,000 
11,400 

6,000 
300,000 

99999,000 
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3. Výsledky: 

Max. teplota v konstrukci Tmax = 36,699°C Tepelný tok do konstrukce Qokr in = 1392,27 W/m 
Min. teplota v konstrukci Tmin = 11,401°C Tepelný tok do konstrukce Qzdr in = 0,00 W 
        
Max. povrchová teplota Tp,max = 36,79°C Tepelný tok z konstrukce Qokr out = -3,64 W/m 
Min. povrchová teplota Tp,min = -268,07°C Tepelný tok z konstrukce Qzdr out = 0,00 W 
        
Kritérum konvergence Není číslo < 0,020 Suma tepelných toků Qsum = 1388,63 W/m 
Chyba výpočtu podle normy 1E+000 < 0,001 Počet řešených rovnic 889 017 rovnic 
        
Kritérum konvergence - je rozdíl mezi tepelnými toky vstupujících do konstrukce s 
hustotou sítě "n" a "2n", podělený sumou těchto tepelných toků v absolutní hodnotě, musí 
být menší než 2%. Kritérum konvergence tedy udává, zda je výpočetní síť dostatečně 
hustá podle požadavku normy ČSN EN ISO 10211:Březen 2009. 

nesplněno 

Chyba výpočtu podle normy - je součet všech tepelných toků vstupujících do 
konstrukce, podělený sumou těchto tepelných toků v absolutní hodnotě, musí být menší 
než 1‰. Chyba výpočtu tedy udává, zda je výpočet dostatečně numericky zkonvergovaný 
podle požadavku normy ČSN EN ISO 10211:Březen 2009. 

nesplněno 

Tabulka použitých okrajových 
podmínek Barva Tepelný tok 

Qokr [W/m] 
Tepelný tok 
Qokr [W/m2] 

Max. 
povrchová 

teplota 
Tmax [°C] 

Min. 
povrchová 

teplota 
Tmin [°C] 

P01 - Interiér - Podlaha 
P06 - Topná voda 
P07 - Zemina 

███ 
███ 
███ 

-0,988 
139,174 

1250,443 

-3,295 
2174,587 
4168,144 

22,974 
36,789 
11,400 

-268,067 
-180,105 

-1,114 

 



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JFO%

4. Grafický výstup: 
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Graf 6: Průběh teplot v konstrukci podlahy dle softwaru CalA 
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Graf 7: Povrchová teplota po délce konstrukce%
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Obr. 30: Skladba konstrukce stropu nad 1.NP 
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Graf 8: Průběh teplot po výšce zadané konstrukce pro teplotu 15°C 
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Graf 9: Povrchové teploty%
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Kritérum konvergence - je rozdíl mezi tepelnými toky vstupujících do konstrukce s 
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menší než 1‰. Chyba výpočtu tedy udává, zda je výpočet dostatečně numericky 

zkonvergovaný podle požadavku normy ČSN EN ISO 10211:Březen 2009. 
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Graf 10: Průběh teplot v konstrukci – pro teplotu 20°C%
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% A@+F#<(6D^D%/T()+d#/M<*+

_"A63%1;,Q62+8^% C^�CC�_,3"%/4,Y2$�/+;,1�1,#4�/+;,1>(4$%

C$+8-^% Ja>%46#*$%FaJO%

+ I@+Y.69H()+d#/M<*+

W,V6+%&8*02%3%;$/+;8% Oaa%M%Haa%2/% T8*02%/%-$+6;:"46-% JNI%FJN%2/%

!,A-0;%&8{2'%36%/-0;8%u% aBaJa%-% T8*02%/%,2;$Q,3,8%1,#-.*2,8% S`H%2/%

!,A-0;%&8{2'%36%/-0;8%�% aBaJa%-% T8*02%/%3*:+5*.-:%A#;,Q:% a%2/%

L$&842$%1,8Y:+E()%-$+6;:"4D% T$;3$%
P&Q6-,3"%)-,+*,/+%

r%y2=p-Oz%

L6164*"%3,#:3,/+%

s%ytpv-�hwz%

L6164*"%2$1$(:+$%

0%yepv2=�hwz%

naI%k%WU%bo4:6%

naS%k%n:;64,*%

na`%k%PcT%#6/2$%

naZ%k%A382,3"%:A,4$(6%

nJF%k%4:*,468-%

nJO%k%*:364$V*.%/+0;2$%

nJN%k%(6-6*+,3E%1,+0;%

nJH%k%1,4'6+)'46*%

nOI%k%c"#;,2$;+,*%

nNO%k%[A#8(),3"%3;/+3$%

███%

███%

███%

███%

███%

███%

███%

███%

███%

███%

ZOaBaa%

FaBaa%

NaaBaa%

IaBaa%

JFaaBaa%

J`aaBaa%

FaaaBaa%

ZOaBaa%

SHaBaa%

JBFa%

aBaOa%

aBaJa%

aBaOa%

aBaOa%

aBJSa%

JBaHa%

JBaHa%

aBOHa%

aBFFa%

aBFaa%

JNSaBaa%

`NaBaa%

JSaaBaa%

`NaBaa%

JNaaBaa%

`NaBaa%

`NaBaa%

JNSaBaa%

JaIaBaa%

JaJaBaa%

L$&842$%1,8Y:+E()%,2;$Q,3E()%

1,#-.*62%
T$;3$%

L6164*E%+,2%

V=+#%ytp-z%

L6164*E%+,2%

V=+#%ytp-Fz%

n$M>%1,3;(),3"%

+614,+$%

L.)v%y}Kz%

n:*>%1,3;(),3"%

+614,+$%

L.-5%y}Kz%

WaJ%k%<*+6;:9;%k%W,#4$)$%v%+%~%Fa}K%B%�%~%

I%%

WaO% k% <*+6;:9;% k% c+;,1% v% +% ~% Fa}K% B% �% ~%

Ja% w%

WaI%k%L,1*"%3,#$%

███%

███%

███%

kFNBSIS%

kaBO`a%

FHBJIS%

k`BFHI%

kaBJFS%

O`BSJ`%

FJB`JJ%

FaBaJF%

OIBZNN%

FaBOSN%

FaBaJF%

OIBSI`%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JOS%

L@+Y4.3<#%=*+

n$M>%+614,+$%3%2,*/+;82(:% L.)v%~%OIBSaN}K% L6164*E%+,2%#,%2,*/+;82(6% V=+#%-5%~%FHBJS%tp-%

n:*>%+614,+$%3%2,*/+;82(:% L.-5%~%FaBaJH}K% L6164*E%+,2%#,%2,*/+;82(6% V3E#%-5%~%aBaa%t%

%% %% %% %%

n$M>%1,3;(),3"%+614,+$% L*H.)v%~%OIBZN}K% L6164*E%+,2%A%2,*/+;82(6%
V=+#%=;/%~% kFHBJH%

tp-%

n:*>%1,3;(),3"%+614,+$% L*H.-5%~%FaBaJ}K% L6164*E%+,2%A%2,*/+;82(6% V3E#%=;/%~%aBaa%t%

%% %% %% %%

h;:+9;8-%2,*36;=6*(6% _6*.%V./4,%�%aBaFa% c8-$%+6164*E()%+,2D% V>;.%~%aBaF%tp-%

K)'&$%3E1,V+8%1,#46%*,;-'% NUkaaN%�%aBaaJ% W,V6+%5676*E()%;,3*:(% JNI%FJN%;,3*:(%

%% %% %% %%

Kritérum konvergence - je rozdíl mezi tepelnými toky vstupujících do konstrukce s 

hustotou sítě "n" a "2n", podělený sumou těchto tepelných toků v absolutní hodnotě, 

musí být menší než 2%. Kritérum konvergence tedy udává, zda je výpočetní síť 

dostatečně hustá podle požadavku normy ČSN EN ISO 10211:Březen 2009. 

*6/14*0*,%

Chyba výpočtu podle normy - je součet všech tepelných toků vstupujících do 

konstrukce, podělený sumou těchto tepelných toků v absolutní hodnotě, musí být 

menší než 1‰. Chyba výpočtu tedy udává, zda je výpočet dostatečně numericky 

zkonvergovaný podle požadavku normy ČSN EN ISO 10211:Březen 2009. 

/14*0*,%

+

%

+ +



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JO`%

[@+\C/^D;%4+&4.69H*+

\$#$*"%=6,-6+;:6%2,*/+;82(6%$%;,A-./+0*.%-$+6;:"4D^%

% % %



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JOZ%

\$#$*9%,2;$Q,39%1,#-.*2'%$%3*:+5*.%A#;,Q6%6*6;=:6^%

%

[E/46#*9%FC%1,46%;,A4,Y6*.%+614,+^%

  



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNa%

 

[E/46#*9%FC%1,46%;,A4,Y6*.%+6164*E()%+,2D% 

 

V+(K#&

c:-84$(.% +'1:(2E()% /24$#6&% /%1,#4$),3E-% 3'+"10*.-% &'4,% 1;,2"A"*,B% Y6% *$3;Y6*9%

/24$#&'% Q/,8% 3),#*9% $% 3'),38Q.(.% 1;,% +6*+,% /'/+9-% 3'+"10*.B% 3%15.1$#0% /+;,1*.%

2,*/+;82(6% 3E;$A*0% *6,34:3{8Q.% -./+*,/+:% 3%J>_W% /"4"*.-% /+;,18>% h$Y#E% /:-84$V*.%

3E1,V6+%Q6%A$+.Y6*%Q:/+,8%()'&,8%�%ytp-zB%Q6Q:()Y%3E1:/%Q6%3%+$&84(6%J>%

Tab. 5: c,8);*%5676*.%

[G!<G_L�%XUrU_�%
K@�TG%[�WPRLi%

�%ytp-z%

J> [G!G_LG^%WPC?G@G%_G%LU!�_i% kaBOOO`JH%

F> [G!<G_LG^%cL!PW%Fa}KpJH}K% aBaJZJIS%

O> [G!<G_LG^%cL!PW%Fa}KpFa}K% aBaJZ`OZ%

+



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNJ%

U<5(/8+6/-93<%+

L$&>%J" " c,8V:*:+64%156/+818%+614$%v2wB%*,;-$%eic>i>eH>HJa>"

L$&>%F " W,;,3*"*.%),#*,+%%/%156#1:/'%$%*,;-$-:%#$*E-:%3%,2,4*.()%A6-.()"

L$&>%O" " W56)46#%+6164*9),%3E2,*8%,&Q62+8"

L$&>%N " W56)46#%A1D/,&8%3'+"10*."

L$&>%H" " c,8);*%5676*."



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNF%

c6A*$-%,&;"A2D 

P&;>J% % n$1$%24:-$+:(2E()%Ao*%3%A6-.()%&E3$49%e8=,/4"3:6%%yFHz%

P&;>F% % n$1$%+614,+*.),%;,A4,Y6*.%vc,4$;x:/w%yFNz%

P&;>O%% % W$/:3*.%3'8Y:+.%6*6;=:6%A6%/48*(6k%n\h%3%T;*0%

P&;>N% % c,4";*.%2,462+,;%%

P&;>H%% % C046*.%/,4";*.),%2,462+,;8%

P&;>I%% % W;$(,3*.%#:$=;$-%LR%%

P&;>S%% % 1k[%$%Lk/%#:$=;$-%,&;"(6*9),%K$;*,+,3$%('248%yJSz%

P&;>`% % WD#*.%3;/+3$%vU2,d$++w%yFaz%

P&;>Z%% % W,#4$Y.%vU2,d$++w%yFaz%

P&;>Ja%% W,#A6-*.%3,#$%vU2,d$++w%yFaz%

P&;>JJ%% W,3;(),3"%3,#$%vU2,d$++w%yFaz%

P&;>JF%% [*0Q7.%3A#8()%vU2,d$++w%yFaz%

P&;>JO%% [*:+5*.%3A#8()%vU2,d$++w%yFaz%

P&;>JN%% [;+%%vn:$3$w%%

P&;>JH%% W4,7*E%2,462+,;%vn:$3$w%%

P&;>JI%% [A#8()k3,#$%vn:$3$w%

P&;>JS%% [,#$k3,#$%yFJz%

P&;>J`%% h;&%$%2;&,3"%34,Y2$%yFOz%

P&;>JZ%% h;&,3"%2$-*$%

P&;>Fa%% h$()4,3"%2$-*$%yFOz%

P&;>FJ%% h$()4,3"%2$-*$%v56Aw%yFOz%

P&;>FF%% r.56*.%+614$%36#6*.-%yFOz%

P&;>FF%% r.56*.%+614$%36#6*.-%yFOz%

P&;>FO%% r.56*.%+614$%2,*362(.yFOz%

P&;>FN%% r.56*.%+614$%/"4"*.-%yFOz%

P&;>FH%% n$1$%1;,%4,2$4:A$(:%,&Q62+8%

P&;>%FI% c()9-$%1D#,;'/8%J>_W%

P&;>%FS% c()9-$%1D#,;'/8%F>_W%

P&;>F`%% c,4";*.%2,462+,;k14,()'%

P&;>FZ%% c()9-$%A$1,Q6*.%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNO%

P&;>Oa%% C563,/14'{8Q.(.%2,+64%k%m;,4:*=%cN%+8;&,%

P&;>OJ%% L6164*9%V6;1$#4,%<[L%x;66*4:*6%@U%KJJ%%

P&;>OF%% W';$*,-6+;%

%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNN%

U<5(/8+H"9`D64;0+&5"C;Z+

vJ>J>w% % �V:**,/+%LR%

vJ>F>w% % L,1*E%b$2+,;%%

vJ>O>w% % T:4$*(6%LR%

vF>J>w% % K642,3"%*"3;),3"%+6164*"%A+;"+$^%

vF>F>w%% % _"3;),3"%+6164*"%A+;"+$%1;,/+816-%+614$%

vF>O>w% % L6164*"%A+;"+$%#,%36*2,3*.()%1;,/+,;%

vF>N>w%% % \Q6#*,#876*"%-6+,#$%1;,%/+$*,36*.%4:*6";*.()%+6164*E()%A+;"+^%%

vF>H>w%% % L6164*"%A+;"+$%*63'+"10*E-%1;,/+,;6-%
vF>I>w%% % L6164*"%A+;"+$%*63'+"10*E-%1;,/+,;6-%

vF>S>w%% % \+;"+$%*63'+"10*E-%1;,/+,;6-%

vF>`>w%% % !6#82V*.%+614,+*.%V:*:+64%

vF>Z>w%% % L6164*"%A+;"+$%30+;"*.-%

vF>Ja>w%%% c,8V:*:+64%*"3;),39%+6164*9%A+;"+'%30+;"*.-%

vF>JJ>w% % %P&Q6-%3'+"10*9%-./+*,/+:%

vF>JF>w%%% n*,Y/+3.%3A#8()8%:*b:4+;$(.%36%3'+"10*9%-./+*,/+:%

vF>JO>w% % %n:*:-"4*.%-*,Y/+3.%3A#8()8%2%1;,30+;"*.%A%)'=:6*:(2E()%#D3,#D%

vF>JN>w%%% L6164*E%A"+,1,3E%3E2,*%

vF>JH>w%%% L6164*E%,#1,;%2,*/+;82(6%!%

vF>JI>w%%% c,8V:*:+64%1;,/+818%+614$%2,*/+;82(.%%

vF>J`>w% % %_"3;),3E%+6164*E%3E2,*%

vF>JZ>w%%% L6164*"%;,3*,3")$%36%3'+"10*9-%1;,/+,;8%

vF>Fa>w% % n0;*E%+6164*E%3E2,*%

vF>FJ>w%%% K642,3E%/,8V:*:+64%156/+818%+614$%

vF>FF>w% % K)$;$2+6;:/+:(29%V./4,%

vF>FO>w% % L6164*"%1;,18/+*,/+%3;/+3'%*$#%+;8&2$-:%

vF>FN>w%%% L6164*"%1;,18/+*,/+%3;/+3'%1,#%+;8&2$-:%!!%

vF>FH>w%%% n0;*E%+6164*E%3E2,*%,+,1*9%14,()'%�%

vF>FI>w%%% n0;*E%+6164*E%+,2%1,#4$),39%,+,1*9%14,()'%/-0;6-%#,4D%%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNH%

vF>FS>w%%% W;,%-./+*,/+:%46Y.(.-:%1,#%Q:*E-:%3'+"10*E-:%-./+*,/+-:%k%(642,3"%%

% % ,+,1*"%14,()$%

vF>F`>w%%% W;,%-./+*,/+:%46Y.(.-:%1,#%Q:*E-:%3'+"10*E-:%-./+*,/+-:%k%(642,3"%%

% % ,+,1*"%14,()$%%

vF>FZ>w%%% i% -./+*,/+.B% *$#% 2+6;E-:% *6*.% 1,#4$),39% 3'+"10*.% v*$15>% *6Q3'77.-%

% % 1,#4$Y.w%

vF>Oa>w%%% K642,3E%+6164*E%15.2,*%,+,1*9%14,()'%�1(%Q6%1;,%,&$%15.1$#'%

vF>OJ>w%%% r.52$%,2;$Q6%;%A"3:/.%*$%()$;$2+6;:/+:(29-%V./46%1,#4$)'%-%

vF>OF>w%%% L6164*E%3E2,*%,2;$Q,39%14,()'%%�,%Q6%3'Q"#56*%3A+$)6-%

vF>OO>w%%% [64:2,/+%,&Q6-8%6M1$*A*.%*"#,&'%[6+%

vF>ON>w%%% P&Q6-%$28-84$V*.%*"#,&'%

vF>OH>w%%% P&Q6-%$28-84"+,;8%

vF>OI>w%%% W,Y$#,3$*E%-0;*E%,&Q6-%$28-84$V*.),%A"/,&*.28%

vF>OS>w%%% P&Q6-%$28-84$V*.%*"#,&'%

vF>O`>w%%% �1;$3$%3A,;(6%1;,%,&Q6-%$28-84$V*.%*"#,&'%

vF>OZ>w%%% n:*:-"4*.%+4$2%

vF>Na>w%%% UM1$*A*.%,&Q6-%

vF>NJ>w%%% W56#&0Y*E%,&Q6-%U_%

vF>NF>w%%% W;D-0;%6M1$*A*.),%1,+;8&.^%

vF>NO>w% % %W;D56A%/6#4$%1,Q:/+*9),%36*+:48%

vF>NN>w%%% W;D56A%:#6"4*.),%1,Q:/+*9),%/6#4$%

vF>NH>w%%% W;,b:4%v3*:+5*.%1;D-0;w%1,Q:/+*9),%%1,;8&.%

vF>NI>w%%% P&Q6-%6M1$*A*.%*"#,&'%1;,%/,4";*.%/'/+9-%

vF>NS>w% % C6**,/+81{,3"%-6+,#$%

vF>N`>w% % !,V*.%1,+56&8%+614$%*$%3'+"10*.%

 



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNI%

U<5(/8+H"9`D64;0+NC/^Z 

x;$b%J% % W;D&0)%*";D/+8%1,184$(6%*$%\6-:%yZz%

x;$b%F% % W,#.4%P\U%*$%);8&9%/1,+56&0%6*6;=:6%vFaaIw%

x;$b%O% % [E;,&$%+614$%A%,&*,3:+64*E()%A#;,QD%6*6;=:6B%R!%3%;,(6%FaJJ%yLez%%

x;$b%N% % [E;,&$%6462+;:(29%6*6;=:6%A%P\UB%R!%3%;,(6%FaJJ%yLez%

x;$b%H% % W;:-";*.%6*6;=6+:(29%A#;,Q6%3'8Y.3$*9%3%R!%yFaaZz%

x;$b%I% % W;D&0)%+614,+%3%2,*/+;82(:%1,#4$)'%#46%/,b+d$;8%K$4G%

x;$b%S% % W,3;(),3"%+614,+$%1,%#94(6%2,*/+;82(6%

x;$b%`% % W;D&0)%+614,+%1,%3E7(6%A$#$*9%2,*/+;82(6%1;,%+614,+8%JH}K%

x;$b%Z% % W,3;(),39%+614,+'%

x;$b%Ja% W;D&0)%+614,+%3%2,*/+;82(:%j%1;,%+614,+8%Fa}K%

x;$b%JJ% W,3;(),39%+614,+'%3%A"3:/4,/+:%*$%+614,+0%$%3A#"46*,/+:%

%

%



 
DIPLOMOVÁ PRÁCE 
Aplikace obnovitelných zdrojů energie pro vytápění rodinného domu v Bosně a Hercegovině 

JNS%

U<5(/8+H"9`D64;0+5#C"MZ+

yJz%@[�\C�!_G%W?\U�%j%[5/753-/)%<,="?,582=%>,;57P582=%3?Q758$%y,*4:*6z> 

y(:+>%FaJFkJFkJIz>C,/+>%A ^)++1^pp)36A#$;*$>14A6*>68pA$+-6*:p/6--p(A6()pH�:=/A>)+-4%

yFz%U_[<+6()%T,)6-:$k%I-E,=%>,;57P582=%3?Q758>%y,*4:*6z>%y(:+>%FaJFkJFkJIz>%

C,/+81*9%A^�)++1^ppddd>6*3:+6()k&,)6-:$>(Ap#,-$:*p6*3:+6()k&,)6-:$pb:46/p;/k

`J>1#b�%

yOz%cLiC<e_�%PWP!�knv*7#-.75/?,58%.702)5-+)>%y,*4:*6z>%y(:+>%FaJFkJFkJIz>%C,/+81*9%A^%

�)++1^ppddd>8-+k,4#>b-6>38+&;>(Ap�/+8#:8-�p,1,;'pUM16;:-6*+$4*:�-6()$*:2$>1#b�%

yNz%r<hi?GB%P*#56QB%()5;?,%+%>=T/w)#;%a),q>%J>%3'#"*.%T;*,^%L;:&8*%Ui%/>;>,>B%FaaZ>%NO%/>%

<cT_%ZS`k`akSOZZk`SZka>%

yHz%G?LU!_GL<[_�%\C!PeU%U_U!x<U%j!"5=6-/7,59%3E#=F7%757#<-7>y,*4:*6z>y(:+>FaJFkJFkZz>%

C,/+81*9%A^%%�)++1^ppddd>$4+6;*$+:3*:kA#;,Q6>(Ap�%

yIz%MASTERTHERM,Tepelná čerpadla, [online],[cit.2012-12-28].Dostupné z 

<http>//www.mastertherm.cz>%

ySz%LA&:*b,%j%_#?658%*Q7E*->N$%y,*4:*6z>%y(:+>%FaJFkJFkFFz>%C,/+81*9%A^%�)++1^ppddd>+A&k

:*b,>(Ap1;$3*:k1;6#1:/'pA$2,*k(kJ`akFaaHk/&k,k1,#1,;6k3';,&'k6462+;:*'kAk

,&*,3:+64*'()kA#;,Q8k6*6;=:6k$k,kA-6*6k*62+6;'()kA$2,*8kA$2,*k,k1,#1,;6k

3'8A:3$*:k,&*,3:+64*'()kA#;,Q8�%

y`z%L!UiP[�%?6$B%D7,+=*,=R59%*Q76?O5X%>?,)69%6N/?*X58>%y,*4:*6z>%y(:+>%FaJFkJFkF`z>%

C,/+81*9%A^%�)++1^ppddd>b(6>38+&;>(ApL\Tp+;68,3$>4p�%

yZz%Databáze, SolarGis, Populce obyvatelstva. [online].[cit.2012-12-6]. Dostuné z: 

<http://www.solargis.com>%

yJaz%!"#$%&'()*+,-.+,/#01$+,-.,2,345.,6,$5789:27;<:=,8:89>;8,?94,<@A,BCD.,E.,<FB.,
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