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Original system of equations

( *)
S V

dK u u u dS divTdV
dt

ρ+ − =∫ ∫
( *) 0

i

i
i i

S

dM u u dS
dt

ρ+ − =∫

( *) ( )
i i

i
i i i i i

S V

dE e u u dS Sp T D dV
dt

ρ+ − =∫ ∫

( *) 0
i

i
i

S

dV u u dS
dt

+ − =∫

.

2( )
3

j jdi k
jk

k j j

u uuT
x x x

η δ
∂ ∂∂

= + −
∂ ∂ ∂

Proceedings of the 9th International Workshop on the Physics of Compressible Turbulent Mixing July 2004

Cambridge, UK Edited by S.B. Dalziel



Problem of numerical simulation of gravitational 
turbulent mixing

ρ1=1, ρ2=3
σρ = ±ρ1δ, where δ= 0.1
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p0 =  5 ,  gz= -1

Grid: Nx=100, Ny=100, Nz=200, hx= hy=hz= 0.01

Requirement of incompressibility:
k=ξLtg<<γp/ρ, where ξ=const<<1        
γ=1.4

Requirement of hydrostatic equilibrium
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Numbers of computations

№
1 -
2 -
3 0
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η

35 10−⋅
45 10−⋅
55 10−⋅
65 10−⋅
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Function F(t) of width TMZ
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Time dependence of function of coordinate of the light 
fluid penetration into the heavy fluid
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Time dependence of maximum inTMZ of scaled 
turbulent energy 
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Maximum in TMZ  of scaled turbulent energy 
versus Re
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Time dependence of the maximum inTMZ value of 
the squared density fluctuation ratio
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Scaled coordinate of the light fluid penetration into 
the heavy fluid versus Re
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Velocity fluctuation spectrum

En
ii(x,y) = < ui

2 >l + < ui >l
2 , where l = rh, r = 2, nx

n = 1,nz
i = x,y,z
h –size of cell

Eii(z) = < En
ii(x,y) >N ,               where N=nxny

∑
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=
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iiEE K=2π/rh – wave number,  

r = 2,N

lgE = -2K/3+const – Kolmogorov spectrum
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Efficiency of parallelization

number of 
processors

Coefficient of 
efficiency
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Cunclusion
1. With large enough viscosity values computation results 
significantly differ from the results of computations without 
viscosity: turbulence is suppressed and self-similar phase of 
mixing is not achieved.

2. With small enough viscosity values computation results are 
close to results of computations without viscosity. This means the 
value of viscosity                is comparable to the scheme viscosity 
value.

510ν −=

3. The function of scaled coordinate of the light fluid penetration
into the heavy fluid versus Re determined by the summarized value 
of the molecular and scheme viscosities has been constructed. The 
dependence is qualitatively the same as that obtained by Anisimov 
V.I., Kozlovskikh A.S. and Baban’ S.A. :       value decreases, as Re 
increases, and achieves the limiting self-similar value.  

α
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