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palivo výrobce výkon [tun/h] tlak [bar] teplota [°C] zdroj 

plyn, nafta Ferostav 0,4 t/h 9 250 https://ferostav.cz/divize-energetika/vyroba-kotlu/stredotlake-
parni-kotle/ 

biomasa Justsen 0,5-8 t/h 1 120 https://justsen.dk/boiler-systems/saturated-steam-boilers/ 

biomasa Urbas 1 t/h 8 - http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-
Biomass-Plant-Brochure.pdf 

biomasa Enerstena group 1-30 t/h 25-40 250 https://www.enerstena.lt/en/hot-water-boilers 

biomasa Urbas 6 t/h 12 192 https://www.urbas.at/wp-content/uploads/2019/05/2019-
URBAS-Broschure-EnergyTechnology-EN.pdf  

palivo výrobce výkon 
[MW] 

tlak 
[bar] 

teplota 
[°C] 

zdroj 

plyn, topný 
olej 

Bosch 0,05-1,2 4-6 110 
https://pdf.directindustry.com/pdf/bosch-industriekessel-gmbh-industrial-
boilers/heizkessel-uni-condens-8000-f-50-115-kw-brochure-en/7270-860319.html#open 

biomasa Herz 0,1-20 - - 
https://www.myriadproducts.co.uk/sites/default/files/Herz%20Industrial%20Boilers%20-
%20%20Brochure_1.pdf 

biomasa Justsen 0,3-5 4-6 140 https://justsen.dk/boiler-systems/hot-water-boilers/ 

uhlí, 
biomasa 

Yuanda 0,7-14 7-10 95-115 
https://yuandaboiler.en.made-in-china.com/product/qBLExUOPCFVH/China-Factory-
Price-1MW-2MW-2-8MW-3MW-4MW-Coal-Fired-Hot-Water-Boiler.html 

plyn Danstoker 0,8-50 36 - https://danstoker.com/wp-content/uploads/2019/02/Danstoker-AS-Catalogue-v.-EN.pdf 

biomasa Urbas 1 7 110 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa 
Enerstena 
group 

1-20 25 250 
https://www.enerstena.lt/en/hot-water-boilers 

https://ferostav.cz/divize-energetika/vyroba-kotlu/stredotlake-parni-kotle/
https://ferostav.cz/divize-energetika/vyroba-kotlu/stredotlake-parni-kotle/
https://justsen.dk/boiler-systems/saturated-steam-boilers/
http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf
http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf
https://www.enerstena.lt/en/hot-water-boilers
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://pdf.directindustry.com/pdf/bosch-industriekessel-gmbh-industrial-boilers/heizkessel-uni-condens-8000-f-50-115-kw-brochure-en/7270-860319.html#open
https://pdf.directindustry.com/pdf/bosch-industriekessel-gmbh-industrial-boilers/heizkessel-uni-condens-8000-f-50-115-kw-brochure-en/7270-860319.html#open
https://www.myriadproducts.co.uk/sites/default/files/Herz%20Industrial%20Boilers%20-%20%20Brochure_1.pdf
https://www.myriadproducts.co.uk/sites/default/files/Herz%20Industrial%20Boilers%20-%20%20Brochure_1.pdf
https://justsen.dk/boiler-systems/hot-water-boilers/
https://yuandaboiler.en.made-in-china.com/product/qBLExUOPCFVH/China-Factory-Price-1MW-2MW-2-8MW-3MW-4MW-Coal-Fired-Hot-Water-Boiler.html
https://yuandaboiler.en.made-in-china.com/product/qBLExUOPCFVH/China-Factory-Price-1MW-2MW-2-8MW-3MW-4MW-Coal-Fired-Hot-Water-Boiler.html
https://danstoker.com/wp-content/uploads/2019/02/Danstoker-AS-Catalogue-v.-EN.pdf
http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf
https://www.enerstena.lt/en/hot-water-boilers


biomasa 
Enerstena 
group 

1-5 25 250 
https://www.enerstena.lt/sites/default/files/Biokuro%20katalogas%20internetui%20angl
u%20kalba.pdf 

biomasa Weiss 1,25-8 16 <150 https://www.weissboiler.com/images/pdf/en/Gamme%20SRTC-LE.pdf 

biomasa Urbas 2 6 110 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa Urbas 3,5 16 120 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa Urbas 4 10 110 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 4 32 210 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 5 15 165 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa Urbas 5 6 110 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 5 6 110 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 6 4 110 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa Urbas 6 6 110 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa Urbas 8 6 120 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

biomasa Urbas 8 10 150 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 8 10 160 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 8 6 130 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 8 10 130 
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-
EnergyTechnology-EN.pdf 

biomasa Urbas 10 16 110 http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf 

plyn, nafta Ferostav 10 6-13 150 https://ferostav.cz/divize-energetika/vyroba-kotlu/stredotlake-horkovodni-kotle/ 

https://www.enerstena.lt/sites/default/files/Biokuro%20katalogas%20internetui%20anglu%20kalba.pdf
https://www.enerstena.lt/sites/default/files/Biokuro%20katalogas%20internetui%20anglu%20kalba.pdf
https://www.weissboiler.com/images/pdf/en/Gamme%20SRTC-LE.pdf
http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
https://www.urbas.at/wp-content/uploads/2019/05/2019-URBAS-Broschure-EnergyTechnology-EN.pdf
http://rsbiomass.com/wp-content/uploads/2014/09/Urbas-Biomass-Plant-Brochure.pdf
https://ferostav.cz/divize-energetika/vyroba-kotlu/stredotlake-horkovodni-kotle/


 



 

 



𝑡𝑜𝑘𝑜𝑙í  

𝑡𝑘𝑜𝑡  

𝑡𝑖𝑛  

𝑡𝑜𝑢𝑡  

𝑝0  

𝑝𝑣𝑜𝑑𝑎  

𝛼  

𝜒  

𝑃𝑛𝑜𝑚  

 

 



𝑂𝑂2 𝑚𝑖𝑛 = 22,39 ⋅ (
𝐶𝑟

12,01
+

𝐻𝑟

4,032
+

𝑆𝑟

32,06
−

𝑂𝑟

32
)

𝑂𝑂2 𝑚𝑖𝑛 = 22,39 ⋅ (
0,3838

12,01
+

0,0522

4,032
+

0,0001

32,06
−

0,3151

32
) 𝑁𝑚3/𝑘𝑔 = 0,785 𝑁𝑚3/𝑘𝑔

𝑂𝑉𝑆 𝑚𝑖𝑛 =
𝑂𝑂2 𝑚𝑖𝑛

0,21

𝑂𝑉𝑆 𝑚𝑖𝑛 =
0,785

0,21
𝑁𝑚3/𝑘𝑔 = 3,738 𝑁𝑚3/𝑘𝑔

𝑂𝑉𝑉 𝑚𝑖𝑛 = 𝜒 ⋅ 𝑂𝑉𝑆 𝑚𝑖𝑛

𝑂𝑉𝑉 𝑚𝑖𝑛 = 1,016 ⋅ 3,738 𝑁𝑚3/𝑘𝑔 = 3,7978 𝑁𝑚3/𝑘𝑔

𝑂𝐻2𝑂
𝑉 = (𝜒 − 1) ⋅ 𝑂𝑉𝑆 𝑚𝑖𝑛

𝑂𝐻2𝑂
𝑉 = (1,016 − 1) ⋅ 3,738 𝑁𝑚3/𝑘𝑔 = 0,0598 𝑁𝑚3/𝑘𝑔

𝑂𝑆𝑆 𝑚𝑖𝑛 = 𝑂𝐶𝑂2
+ 𝑂𝑆𝑂2

+ 𝑂𝑁2
+ 𝑂𝐴𝑟

𝑂𝐶𝑂2
=

22,26

12,01
⋅ 𝐶𝑟 + 0,0003 ⋅ 𝑂𝑉𝑆 𝑚𝑖𝑛

𝑂𝐶𝑂2
= (

22,26

12,01
⋅ 0,3838 + 0,0003 ⋅ 3,738) 𝑁𝑚3/𝑘𝑔 = 0,7125 𝑁𝑚3/𝑘𝑔

𝑂𝑆𝑂2
=

21,89

32,06
⋅ 𝑆𝑟

𝑂𝑆𝑂2
=

21,89

32,06
⋅ 0,0001 𝑁𝑚3/𝑘𝑔 = 6,8 ⋅ 10−5 𝑁𝑚3/𝑘𝑔

𝑂𝑁2
=

22,4

28,016
⋅ 𝑁𝑟 + 0,7805 ⋅ 𝑂𝑉𝑆 𝑚𝑖𝑛

𝑂𝑁2
= (

22,4

28,016
⋅ 0,002 + 0,7805 ⋅ 3,738)  𝑁𝑚3/𝑘𝑔 = 2,919 𝑁𝑚3/𝑘𝑔

𝑂𝐶𝑂2
= 0,0092 ⋅ 𝑂𝑉𝑆 𝑚𝑖𝑛

𝑂𝐶𝑂2
= 0,0092 ⋅ 3,738 𝑁𝑚3/𝑘𝑔 = 0,0344 𝑁𝑚3/𝑘𝑔

𝑂𝑆𝑆 𝑚𝑖𝑛 = (0,7125 + 6,8 ⋅ 10−5 + 2,919 + 0,0344) 𝑁𝑚3/𝑘𝑔 = 3,666 𝑁𝑚3/𝑘𝑔



𝑂𝐻2𝑂
𝑆 =

44,8

4,032
⋅ 𝐻𝑟 +

22,4

18,016
⋅ 𝑊𝑟

𝑂𝐻2𝑂
𝑆 = (

44,8

4,032
⋅ 0,0522 +

22,4

18,016
⋅ 0,203) 𝑁𝑚3/𝑘𝑔 = 0,8922 𝑁𝑚3/𝑘𝑔

𝑂𝑆𝑉 𝑚𝑖𝑛 = 𝑂𝑆𝑆 𝑚𝑖𝑛 + 𝑂𝐻2𝑂
𝑆

𝑂𝑆𝑉 𝑚𝑖𝑛 = (3,666 +  0,8922) 𝑁𝑚3/𝑘𝑔 = 4,558 𝑁𝑚3/𝑘𝑔

𝑂𝑆𝑉
𝛼 = 𝑂𝑆𝑉  𝑚𝑖𝑛 + (𝛼 − 1) ⋅ 𝑂𝑉𝑉 𝑚𝑖𝑛

α

α [-] 1 1,7 2 2,2 
 

 

[Nm3/kg] 4,558 7,217 8,356 9,116 

 

𝐼𝑆 𝑚𝑖𝑛
𝑡 = 𝑂𝐶𝑂2

⋅ 𝑖𝐶𝑂2
+ 𝑂𝐶𝑂2

⋅ 𝑖𝐶𝑂2
+ 𝑂𝐶𝑂2

⋅ 𝑖𝐶𝑂2
+ 𝑂𝐶𝑂2

⋅ 𝑖𝐶𝑂2
+ 𝑂𝐶𝑂2

⋅ 𝑖𝐶𝑂2
+ 𝑎ú ⋅ 𝐴𝑟 ⋅ 𝑖𝑃𝑂𝑃

( 𝑖𝑖
𝑡  )

𝐼𝑉 𝑚𝑖𝑛
𝑡 = 𝑂𝑉𝑆 𝑚𝑖𝑛 ⋅ 𝑖𝑉𝑆 + 𝑂𝐻2𝑂

𝑉 ⋅ 𝑖𝐻2𝑂  [𝑘𝐽/𝑘𝑔]

𝐼𝑆
𝑡,𝛼 = 𝐼𝑆 𝑚𝑖𝑛

𝑡 ⋅ 𝑖𝑉𝑆 + (𝛼 − 1) ⋅ 𝐼𝑉 𝑚𝑖𝑛
𝑡  [𝑘𝐽/𝑘𝑔]



 

𝐼𝑁𝑃 = 𝑄𝑢 = 𝑄𝑖 ⋅ (1 − 𝑍𝐶 − 𝑍𝐶𝑂 − 𝑍𝑓) + 𝛼 ⋅ 𝐼𝑉 𝑚𝑖𝑛
𝑡  [𝑘𝐽/𝑘𝑔]

𝐼𝑉 𝑚𝑖𝑛
𝑡

𝑄𝑖 = 34,75 ⋅ 𝐶𝑟 + 95,3 ⋅ 𝐻𝑟 − 10,9 ⋅ (𝑂𝑟 − 𝑆𝑟) − 2,5 ⋅ 𝑊𝑟

𝑄𝑖 = [34,75 ⋅ 0,3838 + 95,3 ⋅ 0,0522 − 10,9 ⋅ (0,3151 − 0,0001) − 2,5 ⋅ 0,203] 𝑀𝐽/𝑘𝑔

= 14,371 𝑀𝐽/𝑘𝑔
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𝐼𝑉,𝑚𝑖𝑛
15 °𝐶 = 74,34 𝑘𝐽/𝑘𝑔.

𝐼𝑁𝑃
𝛼 = 𝑄𝑢 = 𝑄𝑖 ⋅ (1 − 𝑍𝑐𝑜 − 𝑍𝑐 − 𝑍𝑓) + 𝛼 ⋅ 𝐼𝑉,𝑚𝑖𝑛

15 °𝐶

α

α INP [kJ/kg] tNP [°C] 

1 14 390 1 861 

1,7 14 442 1 270 

2 14 464 1 123 

2,2 14 479 1 043 

 

𝑚𝐻2𝑂
𝑉 =

𝑝𝑛𝑜𝑟𝑚 ⋅ 𝑂𝐻2𝑂
𝑉

𝑟𝑝á𝑟𝑎 ⋅ 𝑇𝑛𝑜𝑟𝑚

𝑚𝐻2𝑂
𝑉 =

101325 ⋅ 0,0598

462 ⋅ 273,15
𝑘𝑔 = 0,4802 𝑘𝑔

𝑚𝐻2𝑂
𝑆,𝛼 = 𝑊𝑟 + 𝛼 ⋅ 𝑚𝐻2𝑂

𝑉  [𝑘𝑔].

𝑝𝑝á𝑟𝑎
𝛼 =

𝑚𝐻2𝑂
𝑆,𝛼 ⋅ 𝑟𝑝á𝑟𝑎 ⋅ 𝑇𝑛𝑜𝑟𝑚

𝑂𝑆𝑉
𝛼  [𝑃𝑎].



α [-] 𝒎𝑯𝟐𝑶
𝑺,𝜶  [𝒌𝒈] 𝒑𝒑á𝒓𝒂

𝜶  [𝑷𝒂] TRB [°C] 

1 0,2510 6950 38,9 

1,7 0,2846 4977 32,8 

2 0,2990 4516 31,1 

2,2 0,3086 4273 30,1 

 

 

𝑍𝐶 =
𝐶

1 − 𝐶
⋅

𝐴𝑟

𝑄𝑖
⋅ 𝑄𝐶  [−].



 

𝑍𝐶𝑂 =
0,2116 ⋅ 𝐶𝑂 ⋅ 𝑂𝑆𝑆,𝑚𝑖𝑛

(21 − 𝑂2) ⋅ 𝑄𝑖
 [−].

 

 



 

�̇�

�̇� = 𝑞 ⋅ 𝑆 [𝑊].

𝑞 = −𝜆𝑛

𝑑𝑡

𝑑𝑥
|

𝑥=𝑥𝑛

= −𝜆𝑛+1

𝑑𝑡

𝑑𝑥
|

𝑥=𝑥𝑛

=>

𝝀𝒏

𝑯𝒏

(𝒕𝒏−𝟏 − 𝒕𝒏) =
𝝀𝒏+𝟏

𝑯𝒏+𝟏
(𝒕𝒏 − 𝒕𝒏+𝟏)  [𝑊/𝑚2]

𝑞 = −𝜆𝑛

𝑑𝑡

𝑑𝑥
|

𝑥=𝑥𝑛

= 𝛼(𝑡|𝑥=𝑥𝑛
− 𝑡𝑘𝑜𝑡) =>

𝝀𝒏

𝑯𝒏

(𝒕𝒏−𝟏 − 𝒕𝒏) = 𝜶(𝒕𝒏 − 𝒕𝒌𝒐𝒕) [𝑊/𝑚2] .



materiál H [m] L [m] W [m] S [m2] 

Šamotové cihly 0,055 1,072 4,92 5,274 

Sibral 0,060 1,072 4,92 5,274 

Izolační cihly 0,125 1,072 4,92 5,274 

Izolace LSP-H 0,050 1,072 4,92 5,274 

materiál H [m] L [m] W [m] S [m2] 

Šamotové cihly 0,055 0,88 0,551 0,485 

Sibral 0,109 0,88 0,551 0,485 

Izolace LSP-H 0,160 0,88 0,551 0,485 

materiál H [m] L [m] W [m] S [m2] 

Žárobeton 0,060 0,88 0,604 0,532 

Sibral 0,094 0,88 0,604 0,532 

Izolace LSP-H 0,160 0,88 0,604 0,532 

n tn [°C] tstř [°C] tn+1 [°C]  q [W/m2]  [W] 

1 1122,7 1075,3 1027,8 0,3344 576,665 3041,47 

2 1027,8 931,6 835,3 0,1797 576,664 3041,47 

3 835,3 611,9 388,5 0,1613 576,664 3041,46 

4 388,5 240,6 92,7 0,0975 576,664 3041,46 

5 92,7 - 35,0 - 576,664 3041,46 



n tn [°C] tstř [°C] tn+1 [°C]  q [W/m2]  [W] 

1 1122,7 1075,1 1027,6 0,3344 578,153 280,34 

2 1027,6 837,3 647,0 0,1656 578,153 280,33 

3 647,0 369,9 92,8 0,1669 578,153 280,33 

4 92,8 - 35,0 - 578,153 280,33 

n tn [°C] tstř [°C] tn+1 [°C]  q [W/m2]  [W] 

1 1122,7 1089,2 1055,7 0,6000 670,067 356,15 

2 1055,7 871,2 686,6 0,1707 670,067 356,15 

3 686,6 394,3 102,0 0,1834 670,067 356,15 

4 102,0 - 35,0 - 670,067 356,15 

�̇� = ∑
∑ 𝑄�̇�

𝑛
1

𝑛

3

1

 [𝑊].

𝑍𝑆𝑉
𝑝𝑟𝑜𝑠𝑡𝑢𝑝

=
3 678

120 000
= 𝟑, 𝟎𝟔 %.

 

Θ𝑜𝑘 =
𝑇𝑜𝑘

𝑇𝑁𝑃
=

𝐵𝑜0,6

𝑀 ⋅ 𝑎𝑜
0,6 + 𝐵𝑜0,6

 [−].

• 

• 



• 

• 

𝐵𝑜 =
(1 − 𝑍𝑆𝑉

𝑜 ) ⋅ 𝑀𝑝𝑣 ⋅ (𝑂𝑆𝑐�̅�)𝑜

5,68 ⋅ 10−11 ⋅ �̅� ⋅ 𝑆𝑠𝑡 ⋅ (273 + 𝑡𝑁𝑃)3
 [−]

𝑍𝑆𝑉
𝑜

(𝑂𝑆𝑐�̅�)𝑜

(𝑂𝑆𝑐�̅�)𝑜 =
𝑄𝑢 − (1 + 𝑟1) ⋅ (1 + 𝑟3) ⋅ 𝐼𝑆

𝑡𝑜𝑘,𝛼𝑜𝑘

𝑡𝑁𝑃 − 𝑡𝑜𝑘
 [𝑘𝐽/𝑘𝑔 °𝐶 ]

𝐼𝑆
𝑡𝑜𝑘,𝛼𝑜𝑘

�̅�

�̅� =
∑ 𝑥𝑖 ⋅ 𝜉𝑖 ⋅ 𝑆𝑖

𝑆𝑠𝑡
 

průběh teplot v ohništi. Výběr vztahu pro jeho určení je dán 

spalovaným palivem. Pro spalování dřevní biomasy jej určím podle vztahu 

uvedeného v rovnici 4.34, který odpovídá spalování tuhých paliv s velkým prchavým 

podílem a spalování všech druhů tuhých paliv ve vrstvě: 

𝑀 = 0,59 − 0,5 ⋅ 𝑥𝑝𝑙  [−]

𝑎𝑜 =
𝑎𝑝𝑙 + (1 − 𝑎𝑝𝑙) ⋅

𝑅
𝑆𝑠𝑡

1 − (1 − 𝑎𝑝𝑙) ⋅ (1 − 𝜓) ⋅ (1 −
𝑅

𝑆𝑠𝑡
)

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
 [−]



𝑎𝑝𝑙 = 1 − 𝑒−𝑘⋅𝑝⋅𝑠 [−]

𝑘 ⋅ 𝑝 ⋅ 𝑠

𝑘 ⋅ 𝑝 ⋅ 𝑠 = (𝑘𝑆 ⋅ 𝑟𝑆 + 𝑘𝑃 ⋅ 𝜇𝑝𝑘 + 𝑘𝑘𝑜𝑘 ⋅ 𝜅1 ⋅ 𝜅2) ⋅ 𝑝 ⋅ 𝑠.

𝑠 = 3,6 ⋅
𝑉𝑜

𝑆𝑠𝑡
 [𝑚].

𝑘𝑃 ⋅ 𝜇𝑝𝑘

𝑘𝑃 ⋅ 𝜇𝑝𝑘 =
5,7 ⋅ 104 ⋅ 𝜇𝑝𝑘

√(𝑡𝑜𝑘 + 273,15)2 ⋅ 𝑑𝑝𝑘
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𝜇𝑝𝑘 =
𝐴𝑟(𝑋ú + 1)

2 ⋅ 𝐺𝑆
 [𝑘𝑔/𝑘𝑔]

𝐺𝑆 = 1 − 𝐴𝑟 + 1,306 ⋅ 𝛼 ⋅ 𝑂𝑉𝑉,𝑚𝑖𝑛 [𝑘𝑔/𝑘𝑔]

𝑘𝑆 ⋅ 𝑟𝑆

𝑘𝑆 ⋅ 𝑟𝑆 = (
2,49 + 5,11 ⋅ 𝑟𝐻2𝑂

√𝑝𝑠 ⋅ 𝑠
− 1,02) ⋅ (1 − 0,37 ⋅

𝑡𝑜𝑘 + 273,15

1000
) ⋅ 𝑟𝑆

𝑟𝐻2𝑂 𝑟𝑅𝑂2

𝑟𝐻2𝑂 =
𝑂𝐻2𝑂

𝑆 + (𝜒𝑣 − 1) ⋅ (𝛼 − 1) ⋅ 𝑂𝑉𝑉,𝑚𝑖𝑛

𝑂𝑆𝑉,𝑚𝑖𝑛 + (𝛼 − 1) ⋅ 𝑂𝑉𝑉,𝑚𝑖𝑛
 [−]

𝑟𝑅𝑂2
=

𝑂𝐶𝑂2
+ 𝑂𝑆𝑂2

𝑂𝑆𝑉𝑚𝑖𝑛 + (𝛼 − 1) ⋅ 𝑂𝑉𝑉,𝑚𝑖𝑛
 [−]

𝑟𝑆 = 𝑟𝐻2𝑂 + 𝑟𝑅𝑂2



𝑡𝑜𝑘 =
𝑡𝑁𝑃 + 273,15

1 + 𝑀 ⋅ (
𝑎𝑜
𝐵𝑜

)
0,6 − 273,15 [°𝐶]

𝐼𝑆
𝑜𝑘

𝑄𝑜 = (𝐼𝑁𝑃 − 𝐼𝑆
𝑜𝑘) ⋅ �̇�𝑝𝑎𝑙𝑖𝑣𝑎 [𝑊]

Část stěny x [-] ξ [-] S [m2] 

Obvodové stěny – spodní polovina 0,80 0,15 2,6371 

Obvodové stěny – vrchní polovina 0,85 0,20 2,6371 

Vrchní část 1 0,90 0,30 0,4849 

Vrchní část 2 0,75 0,15 0,5315 

Dvířka 0,85 0,65 0,1680 

Výměník 0,90 0,80 0,1757 

hplam 
 

  0,153 m 

xPL 
 

  0,2125 

M 
 

  0,4838 

R 
 

  0,1 m2 

GS 
 

  10,88 

µpk 
 

  0,00282 

dpk 
 

  20 µm 

rH2O 
 

  0,1265 

rRO2 
 

  0,0946 

rs 
 

  0,2210138 

ps 
 

  22,101 kPa 



s 
 

  0,179 m 

kp·µpk 
 

  1,410 

ks·rs 
 

  2,990 

k·p·s 
 

  4,550 

OsCs 
 

  2,646 kJ/kg°C 

ψ 
 

  0,1771 

apl 
 

  0,9894 

a0   0,9981 

Bo 
 

  7,2097 

tok   943,1 °C 

Iok
S   11 886 kJ/kg 

�̇�𝑝𝑎𝑙 
 

  9,558·10-3 kg/s 

𝑡𝑜𝑘 = [
1122,69 + 273,15

1 + 0,4838 ⋅ (
0,9981
7,2097

)
0,6 − 273,15] °𝐶 = 943,1 °𝐶

𝑄𝑜 = [(14 464 − 11 866) ⋅ 9,558 ⋅ 10−3] 𝑊 = 24,642 𝑘𝑊

𝑄𝑆𝑉 = 𝑄𝑜 ⋅
𝑆𝑉𝑂

𝜓 ⋅ 𝑆𝑠𝑡
 [𝑊]

𝑄𝑆𝑉
𝐺𝑢𝑟𝑣𝑖č = 24 642 ⋅

0,1757

0,1771 ⋅ 6,634
𝑊 = 3,686 𝑘𝑊

𝑍𝑆𝑉
𝐺𝑢𝑟𝑣𝑖č =

3,686

120
= 𝟑, 𝟎𝟕𝟏 %.

 



 

𝑍𝑘 = (1 − 𝑍𝐶) ⋅
𝐼𝑆

𝑡𝑘,𝛼𝑘 − 𝐼𝑆

𝑡𝑣𝑧,𝛼𝑘

𝑄𝑖
 [−].

𝐼𝑆

𝑡𝑘,𝛼𝑘

𝐼𝑆

𝑡𝑣𝑧,𝛼𝑘

 

𝜂𝑝 =
𝑚𝑊 ⋅ 𝑐𝑝,𝑊 ⋅ (𝑡𝑜𝑢𝑡 − 𝑡𝑖𝑛) 

𝑚𝑝𝑎𝑙 ⋅ 𝑄𝑖
 [−]

𝜂 𝑡 = 1 − 𝑍𝑐 − 𝑍𝑐𝑜 − 𝑍𝑠𝑣 − 𝑍𝑓 − 𝑍𝑘
𝑡  [−],

𝜂𝑠 = 𝜂𝑠𝑜𝑛 − 𝐹(1) − 𝐹(2).



 

 

𝜂𝑠𝑜𝑛 = 0,85 ⋅ 𝜂𝑝 + 0,15 ⋅ 𝜂𝑛

 

𝜂𝑠𝑜𝑛 = 𝜂𝑛

 

 

 

𝐹(2) = 2,5 ⋅
0,15 ⋅ 𝑒𝑙𝑚𝑎𝑥 + 0,85 ⋅ 𝑒𝑙𝑚𝑖𝑛 + 1,3 ⋅ 𝑃𝑆𝐵

0,15 ⋅ 𝑃𝑛 + 0,85 ⋅ 𝑃𝑝

 

𝐹(2) = 2,5 ⋅
𝑒𝑙𝑚𝑎𝑥 + 1,3 ⋅ 𝑃𝑆𝐵

𝑃𝑛



 

𝑍𝑘 = (1 − 0,0004) ⋅
1893 − 169

14 307
= 11,99 %

Výkon Výkon [kW] ZC [%] ZCO [%] ZSV [%] Zk [%] η [%] 

Jmenovitý 120 0,04 0,34 3,06 11,99 84,56 

Poloviční 60 0,04 0,34 6,13 11,99 81,50 

ηn 84,56 % 

ηp 81,50 % 

F(1) 3,00 % 

elmax 0,50 kW 

elmin 0,20 kW 

PSB 0,154 kW 

Pn 101,61 kW 

Pp 48,96 kW 

F(2) 1,96 % 

ηs 77,00 % 



 

• 

• 

• 

Δ𝑡𝑙𝑛 =
Δtv − Δ𝑡𝑚

ln
Δtv
Δ𝑡𝑚

=
(𝑡𝑁𝑃 − 𝑡𝑜𝑢𝑡) − (𝑡𝑘 − 𝑡𝑖𝑛)

ln
𝑡𝑁𝑃 − 𝑡𝑜𝑢𝑡

𝑡𝑘 − 𝑡𝑖𝑛

 [°𝐶], [𝐾]

Δ𝑡𝑙𝑛 =
(1123 − 150) − (164 − 70)

ln
1123 − 150

164 − 70

 = 377 𝐾.

Δt = tk − 𝑡𝑅𝐵

Δ𝑡 = (164,38 − 31,08) °𝐶 = 133,3 °𝐶

 



 

 



 



Obsah uhlíku v palivu Cr 38,38 % 

Obsah vodíku v palivu Hr 5,22 % 

Obsah dusíku v palivu Nr 0,2 % 

Obsah síry v palivu Sr 0,01 % 

Obsah kyslíku v palivu Or 31,51 % 

Obsah popelovin v palivu Ar 4,38 % 

Voda v původním stavu Wr 20,3 % 

t [°C] 400 600 800 1000 1200 

 [W/mK] 0,25 0,27 0,3 0,33 0,35 

t [°C] 600 800 1000 

 [W/mK] 0,13 0,16 0,19 

t [°C] 50 300 600 750 

 [W/mK] 0,1 0,13 0,16 0,19 

t [°C] 50 100 150 200 250 300 400 500 600 

 [W/mK] 0,046 0,056 0,07 0,086 0,106 0,129 0,188 0,264 0,363 


