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Given 

𝑑1 = 0.00635 𝑚 

𝑑2 = 0.0079373 𝑚 

𝑑3 = 0.0111126 𝑚 

𝑘𝐴 = 13.5 𝑊
𝑚  

𝑘𝐵 = 81.7 𝑊
𝑚  

𝑘𝐶 = 139.4 𝑊
𝑚  

𝑇𝑐𝑜𝑜𝑙 = 1986 𝐾 

𝑎𝑙𝑝ℎ𝑎 = ℎ = 5.36 ∙ 105  𝑊
𝑚2𝐾 

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 5260 𝐾
𝑐𝑚 = 526000 𝐾

𝑚 

 

Write the equations for the linear heat flux 

𝑞𝑙 =  𝑎𝑙𝑝ℎ𝑎 ∙ (𝑇3 − 𝑇𝑐𝑜𝑜𝑙)𝜋 𝑑3
2  
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𝑞𝑙 = 2𝜋𝑘𝐵
𝑇1 − 𝑇2

𝑙𝑛 (𝑑2
𝑑1

)
 

𝑞𝑙 = 2𝜋𝑘𝑐
𝑇2 − 𝑇3

𝑙𝑛 (𝑑3
𝑑2

)
 

Write the equation for 𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 𝑇1 − 𝑇2
𝑑2 − 𝑑1

2
= 526000 

I will do the conversion for the flow in which the possibility of an accident 

𝑞𝑙 = 2𝜋𝑘𝐵
𝑇1 − 𝑇2

𝑙𝑛 (𝑑2
𝑑1

)
= 2𝜋𝑘𝐵

𝑇1 − 𝑇2
𝑑2 − 𝑑1

2
𝑙𝑛 (𝑑2

𝑑1
)

 ∙ 𝑑2 − 𝑑1
2 = 2𝜋𝑘𝐵

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡
𝑙𝑛 (𝑑2

𝑑1
)

 ∙ 𝑑2 − 𝑑1
2  

So now we know 𝑞𝑙 =  𝑞𝑙(𝑎𝑐𝑐𝑖𝑑𝑒𝑛𝑡) 

Now we need to find 𝑇3 

𝑞𝑙 =  𝑎𝑙𝑝ℎ𝑎 ∙ (𝑇3 − 𝑇𝑐𝑜𝑜𝑙)𝜋 𝑑3
2 = 2𝜋𝑘𝐵

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡
𝑙𝑛 (𝑑2

𝑑1
)

 ∙ 𝑑2 − 𝑑1
2   

So   

𝑇3 = 𝑇𝑐𝑜𝑜𝑙 + (2𝜋𝑘𝐵
𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡

𝑙𝑛 (𝑑2
𝑑1

)
 ∙ 𝑑2 − 𝑑1

2  ) ∙ 1
𝑎𝑙𝑝ℎ𝑎 ∙ 𝜋 𝑑3

2
 

After we need to find 𝑇2 

2𝜋𝑘𝑐
𝑇2 − 𝑇3

𝑙𝑛 (𝑑3
𝑑2

)
= 2𝜋𝑘𝐵

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡
𝑙𝑛 (𝑑2

𝑑1
)

 ∙ 𝑑2 − 𝑑1
2  

𝑇2 =  𝑇3 + (2𝜋𝑘𝐵
𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡

𝑙𝑛 (𝑑2
𝑑1

)
 ∙ 𝑑2 − 𝑑1

2 ) ∙
𝑙𝑛 (𝑑3

𝑑2
)

2𝜋𝑘𝑐
 

And after we need to find 𝑇1 from equation  
𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 𝑇1 − 𝑇2

𝑑2 − 𝑑1
2

= 526000 

 

𝑇1 = 𝑇2 + 526000 ∙ (𝑑2 − 𝑑1
2 ) 

Calculation in MAPLE 

>  
 

>  
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>  
 

>  
 

>  
 

>  
 

>  
 

>  
 

>  
 

>  

 

>  

 

>  

 

>  

 
 

So  

 𝑇1 = 2875 𝐾 

 𝑇2 = 2458 𝐾 

 𝑇3 = 2089 𝐾 

 

Solution a -> T(H)=2875 K 

 

 

Solution Task (B) 

If  𝑇𝑐𝑜𝑜𝑙 = 2500 𝐶 = 2773 𝐾 𝑡ℎ𝑒𝑛 𝑟𝑒𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒  

> >  

 

>  
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>  
 

>  
 

>  
 

>  
 

>  
 

>  
 

>  
 

>  

 

>  

 

>  

 

>  

 
 
 

So  

 𝑇1 = 3662 𝐾 

 𝑇2 = 3244 𝐾 

 𝑇3 = 2876 𝐾 

Solution Task (B) T(H)=3662 K 
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