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Assignment 1

Convert the conservative form of momentum conservation to non-conservative form

ρ
∂v

∂t
+ ρ(v · ∇)v −∇ · σ = ρb→ ∂(ρv)

∂t
+∇ · (ρv ⊗ v − σ) = ρb (1)

The conservative form of the linear momentum equation is,

∂ρv
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the x-component of the above equation will give:
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similarly we can find y and z-components of the expression. Thus, it satisfy the equation

∇ · (ρv ⊗ v) = ρ
(
v(∇ · v) + v · ∇v

)
+ v(v · ∇ρ)

expanding the right hand side of the equation

ρ
(
v(∇ · v) + v · ∇v

)
+ v

(
∇ · (ρv)− ρ(∇ · v)

)
= ρv(∇ · v) + ρv · ∇v + v∇ · (ρv)− ρv(∇ · v)

= ρv · ∇v + v∇ · (ρv)

Substituting in equation (1):

ρ
∂v

∂t
+ v

∂ρ

∂t
+ ρv · ∇v + v∇ · (ρv)−∇ · σ = ρb

ρ
∂v
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+ ρ(v · ∇)v + v
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∂t

+∇ · (ρv)
)
−∇ · σ = ρb

ρ
∂v

∂t
+ ρ(v · ∇)v −∇ · σ = ρb
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