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𝒅𝑸

𝒅𝒕
=  − 𝒌 

𝝏𝑻

𝝏𝒙

[
Btu

h ft  °F
] [

W

mºK
]

𝒅𝑸

𝒅𝒕
= 𝒉 (𝑻 − 𝑻𝟎)

𝝈𝑻𝟒

𝜍" 10−8 𝑤

𝑚2º𝐾4
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:  

∅ =
𝒅𝑸

𝒅𝒕

𝒅𝑸

𝒅𝒕
=  − 𝒌 𝑨 

𝒅𝑻

𝒅𝒙

A 

x 

- 159 -



              

 

 

∅ =
𝑑𝑄

𝑑𝑡

𝑲𝒈

𝒎𝟑]
𝒌𝑱

º𝑪 𝑲𝒈
] 𝒘

º𝑪 𝒎
]

 
𝐾𝐽

º𝐶𝑚2 

 
𝐾𝐽

º𝐶𝑚2 
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1

𝑈
=  

1

𝑒

+  
0,03

𝑘𝑒

+  
0,15

𝑘𝑝

+  
0,15

𝑘𝑎

+ 
0,002

𝑘𝑖

+ 
1

𝑖

1

𝑈
=  

1

20
+ 

0,03

0,8
+ 

0,15

0,6
+ 

0,15

0,03
+  

0,002

12
+  

1

18
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1

𝑈
= 0,05 + 41,7 + 0,25 + 𝟓 +  0 +  0,05

∅ =  
𝑑𝑄

𝑑𝑡
= 𝑈 ∆𝑇

∅ =  
𝑑𝑄

𝑑𝑡
=

1

𝑈

[
𝑘𝐽

𝑠 𝑚2
]

 
𝑤

𝐶  𝑚2 

 
𝑤

𝐶  𝑚2 

 
𝑤

𝐶  𝑚2 

 
𝑤

𝐶  𝑚2 

 
𝑤

𝐶  𝑚2 
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𝐾𝐽

𝐾𝑔  𝐶
 

                                                           
12
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∅ =
𝒅𝑸

𝒅𝒕

𝒅𝑸

𝒅𝒕
=  − 𝒌 𝑨 

𝒅𝑻

𝒅𝒓

A 

r 

L 
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C 

 

(Dc) 

(Df) 

F 

𝐾𝑔

𝑐𝑚 2

𝐾𝐽

º𝐶 𝐾𝑔
]

𝐾𝐽

º𝐶 𝐾𝑔
]

𝒌 𝑨 
𝒅𝑻

𝒅𝒓


𝑄 =  𝐶𝑝𝑐
𝑑𝑚𝑐

𝑑𝑡
 ∆𝑇𝑐 =  𝐶𝑝𝑓

𝑑𝑚𝑓

𝑑𝑡
 ∆𝑇𝑓

∆𝑇

 

𝑄 =  𝐻𝑐
𝑑𝑚𝑐

𝑑𝑡
 =  𝐶𝑝𝑓

𝑑𝑚𝑓

𝑑𝑡
 ∆𝑇𝑓
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𝑣𝑎𝑝𝑜𝑟

𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜
=  

𝐶𝑝∆𝑇𝑓  

𝐻𝑐
=

3,3 [
`𝐾𝐽

º𝐶 𝐾𝑔
] 94 [ºC]

2735  [
𝐾𝐽

𝐾𝑔
]

𝑚

𝑠
]

𝐾𝐽

𝑚2ª𝐶
]

𝑑𝑄

𝑑𝑡
= 𝑚𝐴𝑈

𝑑𝑇

𝑑𝑡

𝑦 𝑎𝑝𝑙𝑖𝑐𝑎 𝑞𝑢𝑒: 

𝑄 =  𝐶𝑝𝑐
𝑑𝑚𝑐

𝑑𝑡
 ∆𝑇𝑐 =  𝐶𝑝𝑓

𝑑𝑚𝑓

𝑑𝑡
 ∆𝑇𝑓

∅𝐟

  ∅𝐜
=  

∆𝐓𝐜 𝐂𝐩𝐜

∆𝐓𝐟 𝐂𝐩𝐟
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𝑄 =  𝐶𝑝𝑐
𝑑𝑚𝑐

𝑑𝑡
 ∆𝑇𝑐 =  𝐶𝑝𝑓

𝑑𝑚𝑓

𝑑𝑡
 ∆𝑇𝑓 

∅𝐟

  ∅𝐜
=  

∆𝐓𝐜 𝐂𝐩𝐜

∆𝐓𝐟 𝐂𝐩𝐟
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𝑸 = 𝒎 𝑪𝒑∆𝑻

∆𝑻

𝑄 = 1  𝐾𝑔 . 4,2  
𝐾𝐽

𝐾𝑔
  10 𝐾 = 42  𝐾𝐽 

𝑄 = 𝝀𝒎

𝑄 = 2260  𝐾𝐽 
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𝛌
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