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Case Regime flow Correlations Conditions 
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Laminar 

𝐶𝑓,𝑥 =  
0.664

𝑅𝑒𝑥

1
2⁄

 

𝑅𝑒𝑥 <  5 × 105 
Pr > 0.6 

𝑁𝑢𝑥 =  
ℎ𝑥 . 𝑥

𝑘
= 0.332𝑅𝑒𝑥

0.5𝑃𝑟
1
3 

Turbulent 

𝐶𝑓,𝑥 =  
0.059

𝑅𝑒𝑥

1
5⁄

 
5 × 105 ≤  𝑅𝑒𝑥  ≤ 107 

0.6 ≤ Pr ≤ 60 

𝑁𝑢𝑥 =  
ℎ𝑥. 𝑥

𝑘
= O. 0296Rex

0.8Pr
1
3 

Laminar 

𝐶𝑓 =  
1.33

𝑅𝑒𝐿

1
2⁄
 

𝑅𝑒𝐿 <  5 × 105 

𝑁𝑢 =  
ℎ. 𝐿

𝑘
= 0.664𝑅𝑒𝐿

0.5𝑃𝑟
1
3 

Turbulent 

𝐶𝑓 =  
0.074

𝑅𝑒𝐿

1
5⁄

 

5 × 105 ≤  𝑅𝑒𝐿  ≤ 107 
0.6 ≤ Pr ≤ 60 

𝑁𝑢 =  
ℎ. 𝐿

𝑘
= 0.037𝑅𝑒𝐿

0.8𝑃𝑟
1
3 

Combined 

𝐶𝑓 =  
0.074

𝑅𝑒𝐿

1
5⁄

− 
1742

𝑅𝑒𝐿
 

5 × 105 ≤  𝑅𝑒𝐿  ≤ 107 
0.6 ≤ Pr ≤ 60 

𝑁𝑢 =  
ℎ. 𝐿

𝑘
= (0.037𝑅𝑒𝐿

0.8 − 871)𝑃𝑟
1
3 
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Case Regime flow 
Correlations 

local Nusselt Number (𝑵𝒖𝒙) average convection coefficient (𝒉) 
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 Laminar 𝑁𝑢𝑥 =  
𝑁𝑢𝑥 (𝑓𝑜𝑟 𝜉=0)

[1 − (
𝜉

𝑥⁄ )
3

4⁄ ]
1

3⁄
=  

0.332𝑅𝑒𝑥
0.5𝑃𝑟

1
3

[1 − (
𝜉

𝑥⁄ )
3

4⁄ ]
1

3⁄
 

ℎ =  

2 [1 − (
𝜉

𝑥⁄ )
3

4⁄

]

1 −  
𝜉

𝐿⁄
ℎ𝑥=𝐿 

Turbulent 𝑁𝑢𝑥 =  
𝑁𝑢𝑥 (𝑓𝑜𝑟 𝜉=0)

[1 − (
𝜉

𝑥⁄ )
9

10⁄ ]
1

9⁄
=  

O. 0296Rex
0.8Pr

1
3

[1 − (
𝜉

𝑥⁄ )
9

10⁄ ]
1

9⁄
 

ℎ =  

5 [1 − (
𝜉

𝑥⁄ )
9

10⁄

]

1 −  
𝜉

𝐿⁄
ℎ𝑥=𝐿 

 

Case Regime flow 
Correlations 

local Nusselt Number (𝑵𝒖𝒙) 
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Laminar 𝑁𝑢𝑥 =  0.453𝑅𝑒𝑥
0.5𝑃𝑟

1
3 

Turbulent 𝑁𝑢𝑥 =  0.0308𝑅𝑒𝑥
0.8𝑃𝑟

1
3 

 

Case Geometry 
Correlations 

Average Nusselt Number (𝑵𝒖) 
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Cylinder 𝑁𝑢𝑐𝑦𝑙 =  
ℎ. 𝐷

𝑘
= 0.3 +

0.62𝑅𝑒𝑥
0.5𝑃𝑟

1
3

[1 + (0.4
𝑃𝑟⁄ )

2
3⁄

]

1
4⁄

[1 + (
𝑅𝑒

282 000
)

5
8⁄

]

4
5⁄

 

Sphere 𝑁𝑢𝑠𝑝ℎ =  
ℎ. 𝐷

𝑘
= 2 + [0.4𝑅𝑒

1
2⁄ + 0.06𝑅𝑒

2
3⁄

] 𝑃𝑟0.4
(

µ∞

µ𝑠

)

1
4⁄

 

 


