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𝑞̇𝑄 = 𝐶 ∙ 𝜌 ∙
𝑑𝑉

𝑑𝑡
∙ 𝑇𝑄 = 𝐶 ∙ 𝜌 ∙ 𝑄 ∙ 𝑇𝑄 ,

𝐶 𝜌 𝑄 𝑇𝑄

 

𝑞̇ = 𝜀 ∙ 𝜎 ∙ 𝑇𝑤
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𝑚 𝐾
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𝑎
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𝑇𝜀 = [
𝜀𝑧 0 0
0 𝜀𝑟 0
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] , Π𝜎 = [
𝜎𝑟(𝑟) 0 0

0 𝜎𝑡(𝑟) 0
0 0 0

].

𝜎𝑟 − 𝜎𝑡 + 𝑟
𝑑𝜎𝑟

𝑑𝑟
+ 𝜌𝜔2𝑟2 = 0,

𝜎𝑟 𝜎𝑡

𝜀𝑡 =
𝑢

𝑟
, 𝜀𝑟 =

𝑑𝑢

𝑑𝑟
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𝑢

𝜎𝑟 =
𝐸

1 − 𝜇2
(𝜀𝑟 − 𝜇𝜀𝑡),  

𝜎𝑡 =
𝐸

1 − 𝜇2
(𝜀𝑡 − 𝜇𝜀𝑟),  

𝜎𝑧 = 0

𝐸 𝜇
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𝑟∗ = √
∙ 𝐵

( + 𝜇)𝜌 ∙ 𝜔
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𝑀𝑜
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𝑀ℎ = 𝜌 ∙ 𝑄 ∙ (𝑟 ∙ 𝑤𝑢 − 𝑟 ∙ 𝑤𝑢 ),

𝑄 𝑟𝑖 𝑤𝑢𝑖

𝑀𝐶

𝜌 ∙ 𝑄 = 𝑘𝑜𝑛𝑠𝑡.

𝑀𝐶 = 𝜌 ∙ 𝑄 ∙ (𝑢 ∙ 𝑟 − 𝑢 ∙ 𝑟 ),

𝑢𝑖 𝑟𝑖

𝑀 = 𝑀ℎ − 𝑀𝐶 = 𝜌 ∙ 𝑄 ∙ [𝑟 (𝑢 − 𝑤𝑢 ) − 𝑟 (𝑢 − 𝑤𝑢 )].
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∙

 

 

 

𝐻0 𝐶 𝐾𝑣 𝐶



𝜅

𝐾𝑣

𝐾𝑣 𝐻0

𝑲𝒗  [
𝑵

𝒔 ∙ 𝒎𝟖
] 𝑯𝟎 [𝑷𝒂]

𝝆 = 𝒌𝒐𝒏𝒔𝒕. 𝝆 ≠ 𝒌𝒐𝒏𝒔𝒕. 𝝆 = 𝒌𝒐𝒏𝒔𝒕. 𝝆 ≠ 𝒌𝒐𝒏𝒔𝒕.
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𝑎 [ 𝑚/𝑠2 ]

𝑎 [ − ]

𝐵 [ − ]

𝑏 [ 𝑚 ]

𝐶 [ 𝑁 ∙ 𝑚/𝑠 ]

𝐶 [ 𝑊 ∙ 𝑠/𝑘𝑔 ∙ 𝐾 ]

𝑐 [ 𝑚/𝑠 ]

𝐷 [ 𝑚 ]

𝐷𝐻 [ 𝑚 ]

𝑑2 [ 𝑚 ]

𝐸 [ 𝑘𝑔/𝑚3 ]

𝐸̇ [ 𝑊 ]

𝐹 [ 𝑁 ]

𝑔 [ 𝑚/𝑠2 ]

𝐻 [ 𝑃𝑎 ]

𝐻 [ 𝑘𝑔 ∙ 𝑚/𝑠 ]

𝐻0 [ 𝑃𝑎 ]

𝐾𝑐 [ 𝑁/𝑠 ∙ 𝑚8 ]

𝐾𝑣 [ 𝑁/𝑠 ∙ 𝑚8 ]

𝐿 [ 𝑚 ]

𝑀 [ 𝑁 ∙ 𝑚 ]

𝑀ℎ [ 𝑁 ∙ 𝑚 ]

𝑀𝐶 [ 𝑁 ∙ 𝑚 ]

𝑀𝑖 [ − ]

𝑀𝑘 [ 𝑁 ∙ 𝑚 ]

𝑀𝑜 [ 𝑁 ∙ 𝑚 ]



𝑚̇ [ 𝑘𝑔/𝑠 ]

𝑛 [ 𝑟𝑜𝑡/𝑚𝑖𝑛 ]

𝑃0 [ 𝑊 ]

𝑃𝑄 [ 𝑊 ]

𝑃𝑣 [ 𝑊 ]

𝑄 [ 𝑚3/𝑠 ]

𝑄𝑉 [ 𝑚3/𝑠 ]

𝑄𝑚 [ 𝑘𝑔/𝑠 ]

𝑄𝑝 [ 𝑚3/𝑠 ]

𝑞 [ 𝑊 ]

𝑞̇ [ 𝑊/𝑚2 ]

𝑅𝑒 [ − ]

𝑅𝑒 [ − ]

𝑅𝑚 [ 𝑃𝑎 ]

𝑟 [ 𝑚 ]

𝑟∗ 𝜎𝑟 [ 𝑚 ]

𝑆 [ 𝑚2 ]

𝑇 [ 𝐾 ]

𝑇𝜀 [ − ]

𝑡 [ 𝑠 ]

𝑡𝑚 [ 𝑃𝑎 ]

𝑢 [ 𝑚/𝑠 ]

𝑢 [ 𝑚/𝑠 ]

𝑢+ [ − ]

𝑢∗ [ 𝑚/𝑠 ]

𝑉 [ 𝑚3 ]

𝑣 [ 𝑚/𝑠 ]

𝑤 [ 𝑚/𝑠 ]

𝑌𝑍ℎ [𝑊]

𝑌𝑍1,2 [ 𝐽 ]



𝑦 [ 𝑚 ]

𝑦+ [ − ]

𝑧 [ 𝑚 ]

𝛼 [ 𝑊/𝑚2 ∙ 𝐾 ]

𝛽 [ − ]

Δ𝐻𝐶𝐹𝑋 [ 𝑃𝑎 ]

Δ𝐻𝑡ℎ [ 𝑃𝑎 ]

Δ𝐻𝑡ℎ𝑠 [ 𝑃𝑎 ]

Δ𝑙 [ 𝑚 ]

Δ𝑝𝑐𝑣 [ 𝑃𝑎 ]

Δ𝑝𝑧𝐿 [ 𝑃𝑎 ]

Δ𝑝𝑧𝑖 [ 𝑃𝑎 ]

𝜀 [ − ]

𝜀𝑟 [ − ]

𝜀𝑡 [ − ]

𝜁𝑖 [ − ]

𝜂𝑣 [ − ]

𝜗 [ °𝐶 ]

𝜅 [ − ]

𝜅 [ − ]

𝜅 [ − ]

𝜆 [ − ]

𝜆 [ 𝑊/𝑚 ∙ 𝐾 ]

𝜆𝑃𝑄 [ − ]

𝜆𝑃𝑣 [ − ]

𝜇 [ 𝑃𝑎 ]

𝜈 [ 𝑚2/𝑠 ]

𝜌 [ 𝑘𝑔/𝑚3 ]

𝜎 [ − ]

𝜎 [ 𝑊/𝑚2 ∙ 𝐾4 ]



𝜎𝑟 [ 𝑃𝑎 ]

𝜎𝑅𝑒𝑑 [ 𝑃𝑎 ]

𝜎𝑡 [ 𝑃𝑎 ]

𝜎𝑧 [ 𝑃𝑎 ]

𝜏𝑤 [ 𝑃𝑎 ]

𝜑 [ − ]

𝜓 [ − ]

𝜓𝑡 [ − ]

𝜔 [ 𝑟𝑎𝑑/𝑠 ]
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𝑄

𝑄
=

𝑛

𝑛

𝑸𝒊

𝑸𝒊+𝟏

𝒏𝒊

𝒏𝒊+𝟏𝒏𝒊

[𝒎𝒊𝒏−𝟏]
𝑸𝒊  [

𝒎𝟑

𝒔
]

ε

 



𝐻

𝐻
=

𝑛

𝑛

𝑯𝒊

𝑯𝒊+

𝒏𝒊

𝒏𝒊+𝒏𝒊

[𝒎𝒊𝒏−𝟏]
𝑯𝒊

[𝑷𝒂]
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𝑃𝑣

𝑃𝑣
=

𝑛

𝑛

𝑷𝒗𝒊
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𝒏
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