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Lk j = ∂ j vk

?

∂t p j + ∂kt jk = f j

6

�
�

��

��7

pk = ρ vk -

π jk = ρ v jvk
�� ��π jk-

�
����� ��Dk j

symmetric

-

�� ��Ωk j

�� ��θ

�� ��D′k j

τ = (2µ + λ) θ

τ′jk = 2 µD′jk

�� ��τ

�� ��τ′jk

�� ��τ jk-

-
�� ��σ jk�� �
−p δ jk

pressure

Viscous Fluid: Navier-Stokes equation
Cartesian tensor notation

configuration variables
inner space orientation
inner time orientation

intervals instants

source variables
outer space orientation
outer time orientation

instants intervals

t jk = π jk − σ jk

= π jk − [−p δ jk + τ jk]
= π jk + p δ jk − [τδ jk + τ

′
jk]

θ
4
=
∑

h Dhh ≡ ∇ · v D′k j
4
= Dk j −

1
3 θ δk j

Ωk j =
∑

h εk jhΩh w = ∇×v Ω = 1
2w

vk velocity
Lk j velocity gradient
Ωk j spin tensor

Dk j strain rate tensor
θ volume dilatation rate

D′k j strain rate deviator

σk j symmetric stress tensor
τ′k j viscous stress deviator
τ trace of τk j

f j volume force density
p j momentum density
tk j total stress tensor
τk j viscous stress tensor
πk j dynamical stress tensor

Ref: Hunter, p.115FLd9-12; http://discretephysics.dica.units.it


