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From the Navier-Stokes equations (Eq.(2.35)), we get

DU

Dt
= −1

ρ
∇p+ ν∇2U. (1)

Following a fluid particle, from Navier-Stokes equations we get

dU∗i
dt

= −1

ρ

∂p

∂xi
+ ν∇2U∗i . (2)

From the GLM equation (Eq.(12.110)), we get

dU∗i (t) = −1

ρ

∂〈p〉
∂xi

dt+Gij(U
∗
j (t)− 〈Uj〉) dt+ (C0ε)

1
2 dWi(t), (3)

where the coefficient Gij(x, t) (which is evaluated at X∗(t)) depends on the
local values of 〈uiuj〉, ε and ∂〈Ui〉/∂xj.
From Eq. 3, we get

dU∗i
dt

= −1

ρ

∂〈p〉
∂xi

+Gij(U
∗
j − 〈Uj〉) + (C0ε)

1
2 Ẇi, (4)

where Ẇ is white noise (see Eq. (J.29)).
Subtracting Eq. 2 from Eq. 4, we get

−1

ρ

∂p′

∂xi
+ ν∇2U∗i = Gij(U

∗
j − 〈Uj〉) + (C0ε)

1
2 Ẇi. (5)

So the Generalized Langevin Model amounts to modelling the fluctuating
pressure gradient and viscous terms as

−1

ρ

∂p′

∂xi
+ ν∇2Ui = Ãi(U,x, t) ≡ Gij(Uj − 〈Uj〉) + (C0ε)

1
2 Ẇi. (6)
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