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ρẼ + p

]
˜ −

[
γ μ

Pr

ẽ+ τl − (ρE + p) ′′
])

= 0

−ρ ′′ ⊗ ′′

−ρu′′i u′′j

ε

τ

τ = μ
du

dy

μ
μT

Sij

− ρu′′i u
′′
j +

2

3
ρkδij = 2μTSij



k k = 1
2

√
u′′2i + u′′2j + u′′2k μT

τij Sij

k

∂ρk

∂t
+

∂

∂xj
(ρujk) = Pk − ε+

∂

∂xi

[
(μ+ σ∗μT )

∂k

∂xi

]
Pk ε ν

νT
ε

k ε
k l k ω k ε



k ω

k ω
ω

k ω

ω
ω

ε ρkβ∗ω

ω

∂ρω

∂t
+

∂

∂xj
(ρujω) = Pω − εω +

∂

∂xi

[
(μ+ σμT )

∂ω

∂xi

]
Pω εω

Pk = τijSij ε = β∗kω

Pω =
α

νT
τijSij εω = βρω2

τij

τij = 2μT

[
Sij − 1

3

∂uk
∂xk

δij

]
− 2

3
ρkδij

Sij

Sij =
1

2

[
∂ui
∂xj

+
∂uj
∂xi

]

σ∗ = 0.5 β∗ = 0.0090

σ = 0.5 β = 0.0750 α =
5

9

k ε



k ω

ω
k ω

k ε
ε ω

∂ρω

∂t
+

∂

∂xj
(ρujω) = Pω − εω +

∂

∂xi

[
(μ+ σμT )

∂ω

∂xi

]
+ (1− F1)CD

CD

CD = 2ρσ2
1

ω

∂k

∂xj

∂ω

∂xj

F1

F1 =
(

4
1

)
4
1 =

( [ √
k

β∗ωd
,
500v

d2ω

]
,
2ρσDk

CDd2

)
d

φ

φ = F1φ1 + (1− F1)φ2

φ1 φ2

σ∗
1 = 0.5 σ1 = 0.500 β1 = 0.0750 α1 =

β1
β∗ − σ

κ2√
β∗

σ∗
2 = 1.0 σ2 = 0.856 β2 = 0.0828 α2 =

β2
β∗ − σ

κ2√
β∗

β∗ = 0.09 κ = 0.41

νT =
a1k

(a1ω,ΩF2)

Ω F2

F2 = ( 2
2)

2 =

(
2
√
k

0.09 ∗ ωd,
500ν

ωd2

)



k ω

ω k ω
ω

∂ρω

∂t
+

∂

∂xj
(ρujω) = Pω − εω +

∂

∂xi

[
(μ+ σμT )

∂ω

∂xi

]
+ CD

CD = σ
ρ

ω
max

(
∂k

∂xj

∂ω

∂xj
, 0

)
σ∗

σ∗ =
2

3
β∗ = 0.09

σ = 0.5 β = 0.0750 α =
5

9

k ω

ω

CD = σd
ρ

ω

∂k

∂xj

∂ω

∂xj
σd =

{
0, ∂k

∂xj

∂ω
∂xj

≤ 0

σdo,
∂k
∂xj

∂ω
∂xj

> 0

σ∗ = 0.6 β∗ = 0.09

σ = 0.5 β = β0fβ α =
13

25
σdo = 0.125

fβ
k ε



k ω

Clim

√
2S̄ij S̄ij

β∗ω2 10

ε k ω χω

χω =

∣∣∣∣∣ΩijΩjkŜki
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ΔŨdef = −T 0Ps 1˜∗ · 1 ˜
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ΔŨdef

4πU

)
U

ξmvt =
1

2


(∮
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θ



.



corde
solidité
épaisseur max
cambrure
calage

13.1cm
1.37
4.4mm
12°
44.1°

100Nn

80Nn

50Nn



Ω = . ṁ =
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