
 





 



 

 



 



 

  

  

   

  

 

  

  

  

 

  

  

  

  

  

  

  

  

  

  

  

 

 

  

 

  

 

 

 

 

 

 

  

 

 



  

 

  

 

 

 

 

  

  

 

 

 

  

 

 

  

  

  

  

 

  

  

  

  

 

  

  

 

 

 



 

𝑙

 



�̇�

𝑇𝑠

�̇�𝐻𝑒 

�̇�𝐴𝑖𝑟

𝑣

𝛼

𝜆

𝜌𝐶𝑢

𝜌

𝜌𝑃  

𝜌1

𝜌2 

𝜌𝐴𝑟 𝐴𝑇𝑀𝑂

𝜌𝐴𝑖𝑟 𝐴𝑇𝑀𝑂

𝜌𝐴𝑟 20𝑀𝑃𝑎

𝜌𝐴𝑖𝑟 20𝑀𝑃𝑎
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𝑧 =
𝑈1

𝑈2
=

7000

230
= 30,4

 

 

𝑃 = 𝑈1 . 𝐼1

→  𝐼1 =
𝑃

𝑈1
=

500

230
= 𝟐, 𝟏𝟕 𝑨

→  𝐼2 =
𝑃

𝑈2
=

500

7000
= 𝟎, 𝟎𝟕 𝑨

 

𝐴 = 𝑃 . 𝑡 = 0,5 . 8 = 4 𝑘𝑊ℎ

𝐶𝐸𝑁𝐴 = 𝐴 . 𝐶𝑘𝑊ℎ = 4 . 7,15 = 𝟐𝟖, 𝟔 𝑲č

 



  

 

𝛼 = 5 𝑊. 𝑚−2. 𝐾−1

𝜌

𝜆𝐶𝑢 = 390 𝑊 . 𝑚−1. 𝐾−1

𝜌𝐶𝑢 = 0,0178 . 10−6  𝛺 . 𝑚

 

𝐼1 = 2,17 𝐴

𝐷 = 1 𝑚𝑚

�̇� =
𝑃

𝑉
=

𝜌𝐶𝑢 . 𝐼2

𝑆2
= 135 881,3 𝑊 . 𝑚−3

𝐵𝑖 =
2 . 𝛼 . 𝑅

𝜆
= 1,3 . 10−5

𝑇(𝑠) − 𝑇𝑓 =
�̇�

4 . 𝜆
. 𝑅2. [1 +

1

𝐵𝑖
− (

𝑟

𝑅
)

2

]

𝑻𝑺 = 𝟐𝟏, 𝟔𝟖 ℃



 

 

 

 

 



 

 

𝐿𝐾 = 140 𝑚𝑚

𝑊𝐾 = 100 𝑚𝑚

𝐻𝐾 = 35 𝑚𝑚

𝑉𝐾𝑂𝑀𝑂𝑅𝑌 = 𝑊𝐾 . 𝐻𝐾 . 𝐿𝐾 = 140 . 100 . 35 = 490 000 𝑚𝑚3 = 0,49 . 10−3 𝑚3

 

 

 

𝜌𝐴𝑟 𝐴𝑇𝑀𝑂 = 1,784 𝑘𝑔 . 𝑚−3



𝜌𝐴𝑖𝑟 𝐴𝑇𝑀𝑂 = 1,29 𝑘𝑔 . 𝑚−3

 

𝜌𝐴𝑟 20𝑀𝑃𝑎 = 327, 8 𝑘𝑔 . 𝑚−3

 

𝜌𝐴𝑖𝑟 20𝑀𝑃𝑎 = 237, 6 𝑘𝑔 . 𝑚−3

 

𝑚𝐴𝑟𝐾𝑂𝑀𝑂𝑅𝐴 =  𝜌𝐴𝑟 𝐴𝑇𝑀𝑂 . 𝑉𝐾𝑂𝑀𝑂𝑅𝑌 = 1 784  . 0,49 .  10−3 = 0,874 𝑔 𝐴𝑟𝑔𝑜𝑛𝑢 

𝑚𝐴𝑖𝑟𝐾𝑂𝑀𝑂𝑅𝐴 =  𝜌𝐴𝑖𝑟 𝐴𝑇𝑀𝑂 . 𝑉𝐾𝑂𝑀𝑂𝑅𝑌 = 1 290  . 0,49 .  10−3 = 0,632 𝑔 𝑉𝑧𝑑𝑢𝑐ℎ𝑢

𝑚𝐴𝑟𝐿𝐴𝐻𝐸𝑉 =  𝜌𝐴𝑟 20𝑀𝑃𝑎 . 𝑉𝑁Á𝐷𝑂𝐵𝑌 = 327,8 . 10 . 10−3 = 3,278 𝑘𝑔 𝐴𝑟𝑔𝑜𝑛𝑢

𝑚𝐴𝑖𝑟𝐿𝐴𝐻𝐸𝑉 =  𝜌𝐴𝑖𝑟 20𝑀𝑃𝑎  . 𝑉𝑁Á𝐷𝑂𝐵𝑌 = 237,6 . 10 . 10−3 = 2,376 𝑘𝑔 𝑉𝑧𝑑𝑢𝑐ℎ𝑢

𝑃𝑜č𝑒𝑡 𝑐𝑦𝑘𝑙ů =
𝑚𝐴𝑟𝐿𝐴𝐻𝐸𝑉

𝑚𝐴𝑟𝐾𝑂𝑀𝑂𝑅𝐴
≅ 3750 𝑐𝑦𝑘𝑙ů → 𝑐𝑐𝑎. 11 250 𝑣𝑧𝑜𝑟𝑘ů

𝑃𝑜č𝑒𝑡 𝑐𝑦𝑘𝑙ů =
𝑚𝐴𝑖𝑟𝐿𝐴𝐻𝐸𝑉

𝑚𝐴𝑖𝑟𝐾𝑂𝑀𝑂𝑅𝐴
≅ 3760 𝑐𝑦𝑘𝑙ů → 𝑐𝑐𝑎.  11 280𝑣𝑧𝑜𝑟𝑘ů

  

 

𝐶 =
𝐶𝐸𝑁𝐴 𝐿Á𝐻𝑉𝐸

𝑃𝑂Č𝐸𝑇 𝑉𝑍𝑂𝑅𝐾Ů
= 0,45 − 0,89 𝐾č/𝑣𝑧𝑜𝑟𝑒𝑘



 

𝑣 = 0,5 𝑘𝑚 . ℎ−1 = 0,1389 𝑚. 𝑠−1 

𝑊𝑘 = 140 𝑚𝑚 = 0,14 𝑚 

 
𝑡 =

𝑊𝑘

𝑣
=

0,14

0,1389
≅ 1 𝑠

 

 

 

𝐾𝐴𝑃𝐴𝐶𝐼𝑇𝐴 =
𝐶𝐸𝐿𝐾𝑂𝑉Ý Č𝐴𝑆

Č𝐴𝑆 𝑃𝑅𝑂 1 𝑆𝐸𝑇
=

8 . 3600

35
= 882 𝑆𝐸𝑇Ů →  2468 𝑉𝑍𝑂𝑅𝐾Ů

 

𝐶8 = 𝐶 . 𝐾𝐴𝑃𝐴𝐶𝐼𝑇𝐴 = 1110 − 2200 𝐾č 𝑧𝑎 𝑝𝑙𝑦𝑛 𝑧𝑎 𝑠𝑚ě𝑛𝑢

𝑆𝑃𝑂𝑇Ř𝐸𝐵𝐴 𝑃𝐿𝑌𝑁𝑈 = 2,2 𝑙 𝑛𝑎 𝑠𝑚ě𝑛𝑢 

 

 



 

 

 

 

 ±10%

 

 

 

𝑡 = 30 𝑠

𝐿 = 100 𝑚𝑚



𝐿 = 𝑣 . 𝑡 → 𝑣 =
𝐿

𝑡
=

0,1

30
= 3,34 . 10−3 𝑚. 𝑠−1

�̇� =
𝑉

𝑡
=

0,49 . 10−3

30
= 1,63 . 10−5 𝑚3/𝑠

  

 

𝑉𝑃𝐿𝑌𝑁𝑈 = �̇� . 𝑡 = 1,63 . 10−5. 8 . 3600 = 0,47 𝑚3 → 470 𝑙
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𝑣 = 3,34 . 10−3𝑚 . 𝑠−1

𝑠 = 𝑠𝑉𝑍𝑂𝑅𝐾𝑈 + 𝑣 = 0,1 + 0,005 = 0,105 𝑚

𝑡 =
𝑠

𝑣
=

0,105

3,34 . 10−3
= 31,5 𝑠

𝐾𝐴𝑃𝐴𝐶𝐼𝑇𝐴 =
𝐶𝐸𝐿𝐾𝑂𝑉Ý Č𝐴𝑆

Č𝐴𝑆 𝑃𝑅𝑂 1 𝑆𝐸𝑇
=

8 . 3600

31,5
= 914 ŘÁ𝐷𝐾Ů → 2742 𝑉𝑍𝑂𝑅𝐾Ů

𝑚𝑃𝐿𝑌𝑁𝑈 = 𝑉𝑃𝐿𝑌𝑁𝑈 . 𝜌𝐴𝑟 𝐴𝑇𝑀𝑂 = 0,47 . 1,784 = 0,84 𝑘𝑔

𝑚𝐴𝑟𝐿𝐴𝐻𝐸𝑉 =  𝜌𝐴𝑟 20𝑀𝑃𝑎 . 𝑉𝑁Á𝐷𝑂𝐵𝑌 = 327,8 . 10 . 10−3 = 3,278 𝑘𝑔  

 

  

 

𝐶 =
𝐶𝐸𝑁𝐴 𝑃𝐿𝑌𝑁𝑈

𝑃𝑂Č𝐸𝑇 𝑉𝑍𝑂𝑅𝐾Ů
=

𝑚𝑃𝐿𝑌𝑁𝑈
𝑚𝐴𝑟𝐿𝐴𝐻𝐸𝑉

 . 𝐶𝐸𝑁𝐴 𝐿𝐴𝐻𝑉𝐸

𝑃𝑂Č𝐸𝑇 𝑉𝑍𝑂𝑅𝐾Ů
= 0,47 − 0,93 𝐾č/𝑣𝑧𝑜𝑟𝑒𝑘

 



 

 

  

𝜌𝐴𝑟 𝐴𝑇𝑀𝑂 = 1,784 𝑘𝑔 . 𝑚−3

𝜌𝐴𝑖𝑟 𝐴𝑇𝑀𝑂 = 1,29 𝑘𝑔 . 𝑚−3

 𝑉𝐿𝐴𝐻𝐸𝑉 = 10 . 10−3𝑚3

𝑚𝐴𝑟𝑍𝐵𝑌𝑇𝐸𝐾 = 𝜌𝐴𝑟 𝐴𝑇𝑀𝑂  .  𝑉𝐿𝐴𝐻𝐸𝑉 = 0,018 𝑘𝑔 = 18 𝑔 𝐴𝑟𝑔𝑜𝑛𝑢

𝑚𝐴𝑖𝑟𝑍𝐵𝑌𝑇𝐸𝐾 = 𝜌𝐴𝑖𝑟 𝐴𝑇𝑀𝑂 .  𝑉𝐿𝐴𝐻𝐸𝑉 = 0,0129 𝑘𝑔 = 12,9 𝑔 𝑉𝑧𝑑𝑢𝑐ℎ𝑢

 

 

 

 
  

 



 

 

 

 

 



 

 

 

 



�̇�𝐻𝑒 = �̇�𝐴𝐼𝑅 . √
𝜌2 . (𝜌𝑃 − 𝜌1)

𝜌1 . (𝜌𝑃 − 𝜌2)
= �̇�𝐴𝐼𝑅 . √

1,29 . (7850 − 0,179)

0,179 . (7850 − 1,29)
=̇ 𝟐𝟎 𝒍 . 𝐦𝐢𝐧

−𝟏
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