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Vr = uo sin θ sinφ + vo sin θ cos φ + w̃ cos θ

w̃ = wo + suzo tan θ sinφ + svzo tan θ cos φ

su =
w̃ − wo

zo tan θ
, φ = 90o

sv =
w̃ − wo

zo tan θ
, φ = 0o

Vr = (uo + suzo) sin θ sin φ

+(vo + svzo) sin θ cos φ

+w0 cos θ

Vr = ũ sin θ sin φ + ṽ sin θ cos φ + wo cos θθ	



w̃
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u(LES) = u�u� +
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w(LES) = w�w� +

2
3
E
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u(Rad) = u�u�

σ2
v(Rad) = v�v�
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σ2
v = σ2

11 + σ2
s + σ2

x

�

�Rad = σ3
11(4π/A)3/2J−3/2

J = 12Γ(2/3)

π/2��

0

(sin3 ϕ)(b2 cos2 ϕ

+ a2 sin2 ϕ

+ (L2/12) sin2 ϕ cos2 φ)1/3dϕdφ

L = VT tD

σ2
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