
Exercice 3 : 

Pour une turbine radiale, on a les données suivantes : 

𝑃0
𝑃2,𝑖𝑠

= 3.5,            𝑃2,𝑖𝑠 = 1 𝑏𝑎𝑟,              𝑇0 = 923 𝐾,          
𝑈1
𝐶1

= 0.66  

𝐷2
𝐷1

= 0.45,            𝑁 = 16000
𝑡𝑟

𝑚𝑖𝑛
,              𝛼1 = 20°,     

 

1. Les diamètres du rotor : 

𝐷1 =
𝑈1 ∗ 60

𝜋𝑁
 

𝑈1= ? 

𝑈1 = 0.66 ∗ 𝐶1 

𝐶𝑝𝑇0 = 𝐶𝑝𝑇2,𝑖𝑠 +
1

2
𝐶1

2
 

𝐶1 = √2 ∗ 𝐶𝑝 ∗ (𝑇0 − 𝑇2,𝑖𝑠) 

𝑃0
𝑃2,𝑖𝑠

= (
𝑇0
𝑇2,𝑖𝑠

)

𝛾
𝛾−1

↔ 𝑇2,𝑖𝑠 = 𝑇0 (
𝑃2,𝑖𝑠
𝑃0

)

𝛾−1
𝛾

 

𝑇2,𝑖𝑠 = 923 (
1

3.5
)

1.4−1
1.4

 

𝑇2,𝑖𝑠 = 645.28 𝐾 

𝐶1 = √2 ∗ 1005 ∗ (923 − 645.28) 

𝐶1 = 747.14
𝑚

𝑠
 

Donc : 

𝑈1 = 0.66 ∗ 𝐶1 = 0.66 ∗ 747.14 

𝑈1 = 493.11
𝑚

𝑠
 

𝐷1 =
𝑈1 ∗ 60

𝜋𝑁
=
493.11 ∗ 60

𝜋16000
 

𝐷1 = 0.59 𝑚 



On a : 
𝐷2

𝐷1
= 0.45 

𝐷2 = 0.45 ∗ 𝐷1 

𝐷2 = 0.2655 𝑚 

 

2. L’angle de sortie des aubes de rotor 

𝑡𝑔𝛽2 =
𝐶𝑚2

𝑈2
 

𝑈2 =
𝜋𝐷2𝑁

60
=
0.2655 ∗ 𝜋 ∗ 16000

60
 

𝑈2 = 222.42
𝑚

𝑠
 

𝐶𝑚2 = 𝐶𝑚1 = 𝑈1𝑡𝑔𝛼1 = 493.11 ∗ 𝑡𝑔20 

  

𝐶𝑚2 = 179.47
𝑚

𝑠
 

  

𝑡𝑔𝛽2 =
𝐶𝑚2

𝑈2
=
179.47

222.42
= 0.808 

  

𝛽2 = 38.85° 

 


